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(57) ABSTRACT 

A mouthguard able to be shaped in the mouth, has an adapt 
able structure consisting of an adaptable material, and a skel 
eton, at least partially covered by the adaptable structure, 
consisting of a non-adaptable material. The mouthguard also 
has a removable pallet consisting of a non-adaptable material 
and comprising a first region intended to butt against the 
skeleton, the region of the pallet being dimensioned such that, 
during the adaption phase of the mouthguard, the combined 
presence of the pallet and of the skeleton ensures both venti 
lation space and the presence of Sufficient material at the 
incisor-canine area. 
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AIR-PERMEABLE ADAPTABLE 
MOUTHGUARD HAVING CLAMPED UAWS 

BACKGROUND 

0001. The present invention relates, generally, to the field 
of adaptable mouthguards for protecting Subjects against the 
effects of a craniofacial impact. 
0002 The term “adaptable' refers to mouthguards suit 
able for being shaped in the mouth. 
0003. The present invention particularly, but not exclu 
sively, relates to mouthguards Suitable for adaptation by 
means of thermal adaptation with hot water. 
0004. The present invention is used, more particularly, but 
not exclusively, when practising sports involving a risk of 
orodental, maxillo-facial, brain and neck injuries. It may 
relate to other fields such as for example that of healthcare for 
preventing orodental injuries liable to occur during endotra 
cheal intubation. 
0005 Sport is one of the main causes of orodental injuries. 
The American Dental Association and the Academy for 
Sports Dentistry have drawn up a list of at-risk sports and 
leisure activities for which they recommend the use of a 
Suitable mouthguard, such as, for example, martial arts, base 
ball, basketball, boxing, cycling, football, gymnastics, 
weightlifting, handball, hockey, wrestling, parachuting, 
rugby, skateboarding, skiing, equestrian sports, squash, Surf 
ing, Volleyball or water polo. 
0006 Mouthguards emerged in the 1890s in the UK and 
originally were intended to protect boxers from cuts to the lips 
caused by practising their sport. 
0007. From the first role thereof as a protection of the 
mucosa, the mouthguard has evolved to become primarily a 
protection of the orodental and maxillary structures, and the 
role thereof has extended to the prevention of concussion and 
neck injuries while practising at-risk sports. 
0008. Therefore, among other things, a mouthguard is 
intended to: 

0009 reduce the risk of injury to soft tissue (tongue, lips 
and cheeks); 

0010 reduce the risk of injury to maxillary front teeth; 
0011 reduce the risk of orodental injury due to a violent 
inter-arch impact: 

0012 reduce the risk of concussion; 
0013 reduce the risk of neck injury. 

0014 Furthermore, a mouthguard includes the following 
properties: 

0015 occupying areas with no teeth; 
0016 enabling an engagement of the mandibular and 
maxillary dental arches; 

(0017 being comfortable: 
0018 not exhibiting any protrusions or roughness; 
(0019 being retentive: 
0020 absorbing and dissipating impact energy; 
0021 enabling phonation; 
0022 enabling oral ventilation with the jaws clamped 
shut. 

0023 The term “retentive” refers to the ability of the 
mouthguard to remain in place when the user opens his/her 
mouth. 
0024. The term “engagement” refers to the entry of the 
antagonist teeth into the occlusal rim of the cradle to obtain 
the alignment of the mandibular and maxillary arches. 
0025. The term “phonation” refers to the user's ability to 
express themselves verbally. 
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0026. Three types of mouthguard are currently routinely 
offered: 

0027 Type I: standard model, uni- or bimaxillary. This 
type of mouthguard is ready-to-use. However, such a 
mouthguard involves the following drawbacks: 

0028 not enabling the engagement of the mandibular 
and maxillary dental arches; 

0029 not being retentive: it only holds in place when 
the player's jaws are clamped shut; 

0030) impeding the player's ventilation and, further 
more, there is a risk of the guard being ejected during 
exertion and getting stuck in the player's airways. 

0.031 Type II: adaptable model, uni- or bimaxillary. 
This type of mouthguard is Suitable for being shaped in 
the user's mouth. However, Such a mouthguard involves 
the following drawbacks: 

0.032 losing up to 99% of the thickness during the adap 
tation in the mouth, limiting impact energy absorption 
and dissipation; 

0033 restricting oral ventilation with the jaws clamped 
shut. 

0034) Type III: custom model. This type of mouthguard 
is produced after taking imprints of the user's mandibu 
lar and maxillary dental arches. The (custom) prepara 
tion method should be suitable for producing a high 
quality mouthguard according to the objective essential 
criteria and recognised properties for this prevention 
device. However, according to the operators, Some of 
these mouthguards may have a lower quality than type II 
cradles in terms of material thickness and ventilation 
capacity with the jaws clamped shut. 

0035 Type II mouthguards, i.e. suitable for being shaped 
in the mouth, for example after softening in hot water, repre 
sent more than 90% of the mouthguards currently worn by 
athletes. 
0036 Retention of the thicknesses of the mouthguard 
material is necessary for satisfactory absorption and dissipa 
tion of impact-related energies. 
0037. Furthermore, ventilatory studies have demonstrated 
that all types of mouthguards involved more air resistance and 
reduced the athlete's ability to ventilate with the jaws 
clamped shut. 
0038. This reduction in ventilation with the jaws clamped 
shut gives rise to hypoxia, hypercapnia and the logical result 
is a decline in performance. 
0039. This reduction in ventilation with the jaws clamped 
shut gives rise to a mouth opening movement which is essen 
tial to reduce the hypoxia and hypercapnia induced by the 
exertion with the jaws clamped shut. However, this move 
ment causes two major consequences: 

0040 an increased risk of injuries after impact on a 
mandible detached from the face, referred to as “projec 
tile mandible', such as dental injuries due to inter-arch 
impact, predominantly postural knockout or mandibular 
fracture following impact of the posterior region of the 
temporal eminence of the condylar process. 

0041 an increased risk of concussion and cervical spine 
injury due to a shock to the muscle Support for the 
craniofacial joint and thus an impairment in head and 
neck Support. 

0042. The aim is thus that of providing an adaptable 
mouthguard for ensuring oral ventilation when the user's 
jaws are clamped shut and retention of mouthguard thick 
nesses after the intra-oral shaping procedure. 
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0043. Of the numerous patents relating to mouthguards, 
the international patent application WO94/27691 held by E-Z 
GARD INDUSTRIES, published on 8 Dec. 1994, subject to 
the priority of an American applications U.S. Ser. No. 08/066, 
468 filed on May 1993 is known. This application discloses a 
guard made of composite material, comprising a maxillary 
cradle made of a thermo-adaptable material and frame made 
of a non-thermo-adaptable material for absorbing and dissi 
pating impact forces. The structure of this type II mouthguard 
enables posterior contact (i.e. to the rear of the jaw) on the 
non-thermo-adaptable material to retain a frontal space (i.e. 
to the front of the mouth, at the incisors) to breathe and talk. 
0044. However, the frontal space obtained after shaping 
the mouthguard may be insufficient to enable satisfactory 
ventilation when the user clamps the jaws shut. Moreover, the 
presence of only the non-thermo-adaptable material in regard 
to the lateral sectors means it is impossible to take an imprint 
of the mandibular dental arch during the shaping procedure 
and thus does not enable engagement between the mandibular 
and maxillary dental arches. 
0045. However, athletes need sufficient ventilation while 
exerting themselves with the jaws clamped shut and the man 
dible to be correctly engaged and interlocked with the max 
illary dental arch to prevent the “projectile mandible' phe 
OO. 

0046. The international patent application WO98/34574 
filed in February 1997 on behalf of WIPSS PRODUCTS INC 
subject to the priority of an American application U.S. Pat. 
No. 5,636,379 filed in August 1995 also disclosing a guard 
made of composite material is also known. One of the draw 
backs of this product is that the thinness of the thermo-adapt 
able material around the frame made of non-thermo-adapt 
able material does not enable Sufficient engagement between 
the mandibular and maxillary dental arches during the shap 
ing procedure and thus does not enable Sufficient locking of 
the mandible or sufficient mouthguard retention. 

SUMMARY OF THE INVENTION 

0047. The aim of the invention is that of remedying these 
drawbacks by providing a mouthguard which, after the shap 
ing procedure, enables effective ventilation with the jaws 
clamped shut regardless of the athlete's dento-maxillo-facial 
typology, while retaining the minimum material thicknesses 
for an optimal role of the mouthguard in preventing orodental, 
maxillofacial, brain and neck injuries. 
0048 For this purpose, according to a first embodiment, 
the invention relates to a mouthguard, Suitable for being 
shaped in the mouth, and comprising: 

0049 an adaptable structure, consisting of an adaptable 
material, having an upper splint for receiving the max 
illary dental arch, and a lower splint for receiving the 
mandibular dental arch, 

0050 a frame, at least partially covered by the adaptable 
structure, consisting of a non-adaptable material, 

0051 the adaptable structure and the frame being 
arranged to form 

0052 an incisor-canine guard area at least at the upper 
canines and incisors, 

0053 and an occlusal rim at each lateral dental sector, 
i.e. at the upper and lower premolars and molars on 
either side, 

0054 and further comprising a removable pallet, consist 
ing of a non-adaptable material, comprising a first region 
intended to butt against the frame, preferably is the incisor 
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canine area, and not necessarily in direct contact, said region 
of the pallet being dimensioned Such that, during the mouth 
guard adaptation phase, the combined presence of said pallet 
and said frame ensures both a ventilation space and the pres 
ence of Sufficient material in the incisor-canine area. 

0055. The term “adaptable material” denotes that the 
material becomes malleable during the mouthguard adapta 
tion process. 
0056. The term “butt denotes that the pallet engages with 
the frame to enable both a sufficient material thickness in the 
incisor-canine area and a sufficient ventilation space for sat 
isfactory user ventilation. Consequently, there may be a layer 
of thermo-adaptable material between the pallet and the 
frame (implying abutment without direct contact) without 
lessening the effects of the interaction between the pallet and 
the frame. 

0057 The adaptation of the mouthguard uses, for 
example, a thermo-adaptation technique by Softening the 
material with hot water to enable adaptation to the user's 
mouth. 

0058. In the absence of a frame, when the user clamps the 
jaws shut during the shaping procedure, the teeth penetrate 
into the adaptable structure without being able to control the 
thicknesses. If the material thicknesses are not sufficient, the 
mouthguard no longer fulfils the role thereof. Maintaining 
minimum thicknesses, which are reproducible for all athletes, 
promotes impact energy absorption and dissipation by the 
composite material of the guard. Moreover, in the absence of 
the pallet, the compression of the mandibular and maxillary 
splints during mouthguard adaptation is not suitable for 
retaining a sufficient frontal space for effective user ventila 
tion. 

0059. The term “splint' denotes the volume of adaptable 
material for receiving the upper and lower dental arches. In 
this way, prior to mouthguard adaptation, the upper and lower 
splints have even Surfaces, and after mouthguard adaptation, 
the upper and lower splints exhibit the imprints of the teeth. 
0060. The splints thus initially have sufficient thicknesses 
so that the adaptable material of the adaptable structure can 
fill a gap left by a missing tooth, and all the teeth are covered 
by the adaptable material to be effectively protected, ensure 
the retention of the mouthguard and interlock the mandibular 
dental arch with the maxillary dental arch. 
0061 This first region of the pallet may have various 
shapes. It may, for example, be flat, but also plane-convex or 
biconvex. 

0062. The first region of the pallet thus has a length L, a 
width land a heighth. Once the mouthguard is in the mouth, 
the length L can be defined as the dimension extending from 
the outside to the inside of the mouth, the width 1 as the 
dimension extending from one canine to another, and the 
height h is the thickness of the pallet, i.e. the dimension is 
Suitable for defining the opening of the jaws, the free space 
between the maxillary teeth and the mandibular teeth. 
0063 Advantageously, the first region of the pallet has a 
cross-section having a Surface area approximately greater 
than or equal to 30 Square millimetres. 
0064. The ventilation space created is sufficient and nec 
essary for satisfactory user ventilation, particularly during 
exertion. Below this value, the user cannot ventilate suffi 
ciently and is thus required to open the mouth, giving rise to 
the drawbacks mentioned above. 
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0065. The complementary function between the non 
adaptable pallet and frame makes it possible to, effectively 
and reproducibly, address the two main problems encoun 
tered in existing guards, i.e.: 

0.066 ensuring retention of minimum thicknesses so 
that the mouthguard absorbs and dissipates the impact 
energy effectively, 

0067 and retaining sufficient space for ventilation with 
the user's jaws clamped shut. 

0068. The present invention thus addresses the recognised 
essential properties for this device: 

0069 occupying areas with no teeth; 
0070 enabling an engagement of the mandibular and 
maxillary dental arches; 

(0071 being comfortable: 
0072 not exhibiting any protrusions or roughness; 
(0073 being retentive: 
0074 absorbing and dissipating impact energy; 
0075 enabling phonation; 
0076 enabling oral ventilation with the jaws clamped 
shut. 

0077 Advantageously, the pallet has at least one arm hav 
ing a free end, for example two arms, comprising a lug, 
preferably at the free end, said lug being suitable for being 
inserted into a slot provided for this purpose in the adaptable 
structure, preferably at an occlusal rim, to hold the mouth 
guard in position during the adaptation phase, and said lug 
potentially coming into contact with the frame. 
0078 Advantageously, the pallet has a rim in the form of 
an arc, preferably at the first region, Suitable for butting 
against the incisor-canine area. The abutment created by this 
rim facilitates the positioning of the lugs in the slots thereof 
during the positioning of the pallet. Furthermore, the com 
bined presence of the rim in the form of an arc and the pins 
makes it possible to maintain correct positioning of the pallet 
during the adaptation phase, correct positioning of the pallet 
being required so that the adaptable material of the splints 
does not block the ventilation space during mouthguard adap 
tation. 
0079 Advantageously, the pallet has a gripping region, for 
example, to enable the removal thereof after shaping the 
mouthguard. 
0080 According to one example of an embodiment, the 
mouthguard has an aperture, for example defined by the 
frame and the lower splint, wherein the pallet may be inserted. 
0081 Indeed, either before shaping, the pallet is inserted 
into a special aperture to maintain Sufficient ventilation space, 
or once the adaptable structure has been softened to adapt 
same to a user's mouth, the pallet creates or increases a space 
by penetrating the softened adaptable material. In the case 
wherein the mouthguard initially has an aperture, a number of 
embodiments may be envisaged. 
0082. According to a first embodiment, the lower splint 
exhibits a discontinuity in the incisor-canine area. This dis 
continuity thus forms an aperture wherein the pallet is posi 
tioned, thus butting against the frame, but not necessarily in 
direct contact with the frame. The presence of this pallet thus 
prevents the space from being blocked at least partially during 
the adaptation of the mouthguard by a user. 
0083. According to a second embodiment, the lower splint 

is continuous all along the mandibular dental arch; the frame 
and the lower splint form together, at the interface thereof, an 
aperture wherein the pallet can be inserted. In this way, the 
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mandibular teeth of the incisor-canine area can also be pro 
tected and the ventilation space retained during the adaptation 
phase. 
I0084. According to a further example of an embodiment, 
the adaptable structure comprises an upper vestibular flap 
defining the upper splint for receiving the maxillary dental 
arch. 

I0085. According to a further example of an embodiment, 
the adaptable structure comprises a lower vestibular flap 
defining the upper splint for receiving the mandibular dental 
arch. 
I0086 Advantageously, the frame comprises a fixing 
cradle, for example in the incisor-canine area. This cradle 
may be used, for example, to attach the mouthguard to an 
American football helmet grid. 
I0087 Advantageously, the frame comprises front rein 
forcements. These front reinforcements, preferably situated 
in the upper incisor-canine area, particularly make it possible 
to retain the position and thickness of the upper vestibular 
flap. 
I0088. It may also be envisaged that the frame comprises 
side reinforcements, situated, preferably, at the upper and/or 
lower outer edges of the lateral sectors. 
0089. The front and side reinforcements are thus suitable 
for guiding the correct positioning of the user's maxillary and 
mandibular dental arches in the upper (maxillary) and lower 
(mandibular) splints of the adaptable structure during the 
mouthguard adaptation phase to the Subject's morphology. 
0090 According to a further example of an embodiment, 
the frame comprises at least one securing hole, preferably 
situated in one of the lateral sectors, for securing the frame in 
the adaptable structure. In this way, during mouthguard 
manufacture, generally by moulding, the holes in the frame 
enable superior integration of the frame in the adaptable 
material of the adaptable structure. 
0091. According to a further example of an embodiment, 
the front reinforcements are interconnected by a joining ele 
ment, thus defining spaces. These spaces are suitable, similar 
to the holes for securing the lateral sectors, for securing the 
frame in the adaptable structure in the incisor-canine area, 
and holding the shape of the upper vestibular flap. 
0092. The present invention further comprises a method 
for use. 

0093. A first preliminary step consists of rendering the 
adaptable structure malleable, for example, by placing the 
mouthguard in hot water. During this step, the pallet is posi 
tioned at the position thereof to hold the mouthguard and 
retain the minimum dimensions of the ventilation space. 
0094. Once the adaptable structure has become malleable, 
a second step consists of placing the mouthguard in the user's 
mouth while clamping the jaws shut and optionally pressing 
on the mouthguard with the fingers and tongue so that the 
mouthguard takes the shape of the intraoral Surfaces. 
0.095 Subsequently, a third step consists of removing the 
mouthguard from the mouth. Preferably, the user waits for a 
few seconds before removing the mouthguard from the mouth 
so that the adaptable structure is no longer deformed. 
0096. The mouthguard may be reshaped as required at any 
time if the user deems this to be necessary, by repeating the 
above steps. 
0097 Finally, when the adaptable structure has been 
shaped, a fourth step consists of removing the pallet from the 
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mouthguard. The user can then reposition the mouthguard in 
the mouth to check the adaptation, and, if required, repeat the 
above steps. 
0098. In the first embodiment wherein the ventilation 
space is essentially formed by a discontinuity of the lower 
splint, the pallet is removed by disengaging the lugs from the 
free ends of the arms of the slots provided for this purpose in 
the adaptable structure. 
0099. In the second embodiment wherein the ventilation 
space is formed between the lower splint and the frame, the 
lugs of the free ends of the arms are firstly disengaged from 
the slots provided for this purpose in the adaptable structure 
and the arms are clamped further together by elastic defor 
mation, and the pallet is then removed via the ventilation 
Space. 
0100. In this way, in this second embodiment, the pallet 
may have a more notched geometry at the junction between 
the arms to facilitate the elastic deformation thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0101 The invention, according to one preferential 
embodiment, will be understood and the advantages thereof 
will emerge more clearly on reading the detailed description 
hereinafter, given as an indication and not for the purposes of 
limitation, with reference to the appended figures presented 
hereinafter: 
0102 FIG.1a) is a front and bottom view of a mouthguard 
according to the invention according to a first embodiment, 
(0103 FIG.1 b) is a front and bottom view of a mouthguard 
according to the invention according to a second embodi 
ment, 
0104 FIG. 2 is a rear and top view of the mouthguard in 
FIG. 1 a), 
0105 FIG. 3 is a transparent view of the mouthguard in 
FIG. 2, showing the position of the frame, 
0106 FIG. 4 is a plane top view of the frame, 
0107 FIG. 5 represents a sectional view of the skeleton in 
FIG. 4 along the axis IV-IV. 
0108 FIG. 6 is a front view of the frame in FIG. 4, 
0109 FIG. 7 is right-handside view of the frame in FIG.4, 
0110 FIG. 8a) is a plane top view of a pallet according to 
a first embodiment, 
0111 FIG. 8b) is a plane top view of a pallet according to 
a second embodiment, 
0112 FIG. 9 is a profile view of the pallets illustrated in 
FIGS. 8a) and 8b), 
0113 FIG. 10 is a front view of the pallets illustrated in 
FIGS. 8a) and 8b), 
0114 FIG. 11 is a schematic view of the position of the 
pallet in FIG. 8a) with respect to the frame. 
0115 The identical elements represented in FIGS. 1 to 11 
are identified with identical reference numbers. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT(S) 

0116. The mouthguard according to the invention com 
prises an adaptable structure 1 and a frame 2. 
0117. A mouthguard is generally shaped in the form of the 
dental arch, i.e. it has an arc region forming the incisor-canine 
area and two lateral sectors corresponding to the positions of 
the premolars and molars. 
0118. The adaptable structure 1 is made of an adaptable 
material, i.e. a material that should enable the user to adapt the 
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mouthguard to the users orodental morphology, for example 
by means of a thermo-adaptation technique with hot water. 
0119. In the first embodiment describes, the adaptable 
structure 1 has an upper splint 122 for receiving the maxillary 
dental arch, and a lower splint 121 for receiving the mandibu 
lar dental arch. The shape of the maxillary 122 and mandibu 
lar 121 splints of the adaptable structure 1 is suitable for 
filling any spaces without teeth during the mouthguard adap 
tation phase to the user's orodental morphology. 
0.120. The adaptable structure 1 has an incisor-canine area 
11 connecting two lateral sectors 12 (one left and one right). 
When the mouthguard is in the mouth, the incisor-canine area 
11 is situated at the upper (maxillary) and lower (mandibular) 
canines and incisors, and the two lateral sectors 12 are situ 
ated on either side, at the upper (maxillary) and lower (man 
dibular) premolars and molars. 
I0121 The adaptable structure 1 further comprises an 
upper vestibular flap 111, defining the upper splint 122 for 
receiving the maxillary dental arch. 
I0122) Advantageously, the upper vestibular flap 111 has a 
notch 112 facilitating the position of the upper lip stop. 
I0123. The adaptable structure 1 may, according to a sec 
ond embodiment shown in FIG. 1 b), also comprise a lower 
vestibular flap 114, in this case defining the lower splint 121 
for receiving the mandibular dental arch. 
0.124. According to a first example of an embodiment, the 
adaptable structure 1 has an aperture 113, defined by the 
frame 2 and the discontinuous lower splint 121 (or the lower 
vestibular flap 114 in the case of the second embodiment), 
wherein a pallet 3 for retaining a sufficient ventilation space 
during the shaping of the mouthguard, while retaining the 
minimum thicknesses, may be inserted. 
0.125. The shape of the adaptable structure 1, in this case, 
matches the standardised orodental morphology (depth of 
upper (maxillary) 111 and lower (mandibular) 114 vestibular 
flaps if it exists, position of notch 112, arch width and length, 
etc.). 
0.126 The frame 2 is included in the adaptable structure 1. 

It preferably consists of a material having a non-modifiable 
texture (or Suitable for modelling) using the recommended 
technique for adapting the adaptable structure 1 to the user's 
orodental morphology (thermo-adaptation technique with 
hot water or other techniques). 
I0127. In this way, during adaptation in the mouth after 
softening the adaptable structure 1, the frame 2 is suitable for 
retaining, in regions at risk of injuries, the minimum material 
thicknesses required for absorbing and dissipating the energy 
of the traumatic impact. 
0128. The frame 2 also has an incisor-canine area 21 and 
two lateral sectors 22 (one left and one right). As for the 
adaptable structure 1, when the mouthguard is in the mouth, 
the incisor-canine area 11 is situated at the upper (maxillary) 
and lower (mandibular) canines and incisors, and the two 
lateral sectors 12 are situated on either side, at the upper 
(maxillary) and lower (mandibular) premolars and molars. 
I0129. According to this example of an embodiment, the 
frame 2 has a plurality of reinforcements. 
0.130. In the incisor-canine area 21, the frame 2 has three 
front reinforcements 211, but not necessarily exclusively. The 
shape and position of these front reinforcements 211 firstly 
enables the mouthguard to retain a Sufficient thickness at the 
incisors and canines and then helps retain the shape of the 
upper vestibular flap 111 when the material of the adaptable 
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structure has been softened, so as to guide the correct posi 
tioning of the maxillary incisors during the adaptation proce 
dure. 

0131. According to one example of an embodiment, the 
front reinforcements 211 of the incisor-canine area 21 are 
interconnected by a joining element 212 for reinforcing the 
interlocking of the front reinforcements 211 and retaining the 
upper vestibular flap 111. 
0132) The frame 2 also comprises upper 222 and lower 
223 side reinforcements, preferably at the outer edges of the 
lateral sectors 22. 

0133. These upper 222 and lower 223 side reinforcements 
may be a continuous strip of material or blocks. In the 
example illustrated in FIG. 6, the frame 2 comprises upper 
side reinforcements 222 in the form of a continuous strip, and 
lower side reinforcements (223a, 223b, 223c, 223d) in the 
form of blocks. 

0134. The frame 2 also comprises securing holes 221 in 
the lateral sectors 22, or spaces 214 in the incisor-canine area 
21 if a joining element 2121 is present. Indeed, according to 
a preferential embodiment, the frame 2 is produced, for 
example, by moulding, and the adaptable structure 1 is 
obtained by moulding. The presence of the securing holes 221 
in the lateral sectors 22 of the frame 2, or in some cases, of the 
spaces 214 in the incisor-canine area, enables Superior inte 
gration of the frame 2 in the adaptable material of the adapt 
able structure 1. 

0135 According to a further example of an embodiment, 
the frame 2 also comprises a cradle 213 in the incisor-canine 
area 21, which may be used to attach the mouthguard to an 
American football helmet grid for example. 
0136. The mouthguard further comprises a removable pal 

let 3 preferably made of a rigid material having a non-modi 
fiable texture (or suitable for modelling) using the recom 
mended technique for adapting the adaptable structure 1 to 
the user's orodental morphology (thermo-adaptation tech 
nique with hot water or other techniques). 
0137 The adjustment of the pallet 3 with the frame 2 helps 
guide the user's maxillary dental arch in the upper (maxillary) 
splint 122 of the adaptable structure 1 during the mouthguard 
adaptation phase to the Subjects orodental morphology. 
0.138. The pallet 3 essentially has a first region 33 suitable 
for engaging with the frame 2 to retain a Sufficient ventilation 
space while retaining the thicknesses of the guard. 
0139 Said region 33 is dimensioned such that, during the 
mouthguard adaptation phase, the positioning of this region 
33 in the incisor-canine area, in the space 113 if it exists, and 
engaging with the frame 2, makes it possible to retain, or 
create or enlarge, a frontal ventilation space of a sufficient 
size during the mouthguard adaptation phase to the user's 
orodental morphology, so that the user can benefit from effec 
tive ventilation with the jaws clamped shut, for example dur 
ing a sports activity. This first region33 particularly has, in the 
intersection region between the pallet 3 and the incisor-canine 
area (when the pallet 3 is positioned for mouthguard adapta 
tion), a cross-section 331 defined by a minimum width 1 and 
height h (FIGS. 8a), 8b), 10 and 11). The dimensions of the 
ventilation space are thus ensured by the dimensions of the 
smaller cross-section 331 of the first region33. 
0140 Advantageously, this cross-section 331 should be 
devised so as to retain, after the mouthguard shaping proce 
dure, a frontal ventilation space having a cross-section 
approximately greater than or equal to 30 Square millimetres. 
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0141 For example this cross-section 331 is designed to 
allow the passage of a template having the following dimen 
sions, after shaping: 

0.142 heighth: 2 mm, 
0.143 width 1: 15 mm. 

0144. The pallet 3 has, according to one preferential 
example of an embodiment, two arms 34, one left arm 341 
and one right arm 342, each ending with a lug (343.344), each 
lug (343, 344) being suitable for being inserted into slots 
provided for this purpose in the lateral sectors 12 of the 
adaptable structure 1 and butting against the lateral sectors 22 
of the frame 2 (not necessarily in direct contact), to hold the 
pallet 3 in position during the mouthguard adaptation phase. 
(0145 The junction (345 or 346) of these two arms 341 and 
342 may take various forms: for example, the junction 345 
would be more rigid than the junction 346. The junction 346 
is suitable, for example, for facilitating the insertion and 
extraction of the pallet when the space 113 is formed at the 
interface between the continuous lower splint 121 and the 
frame 2 (for example, when the mouthguard is produced 
according to the second embodiment). 
0146 The pallet 3 also has a rim 32 in the form of an arc 
which is, preferably, specifically adjusted to the rim of the 
incisor-canine area 11 of the adaptable structure 1 to facilitate 
the positioning of the lugs (343, 344) in the slots during 
shaping in the mouth, and thus hold the position of the region 
33 for example during the adaptation phase. 
0147 Advantageously, the pallet 3 has a gripping region 
31. 
0148 Finally, the mouthguard may be produced using 
conventional methods. In particular, the frame, produced for 
example by moulding, is positioned in a mould wherein the 
material of the adaptable structure is injected. 
0149 Consequently, the adaptable structure may eventu 
ally have Small holes corresponding to blocks present in the 
mould to hold the frame in place when injecting the material 
of the adaptable structure. 
0150 Naturally, various alternative embodiments are pos 
sible, without leaving the scope of the invention. 

1-12. (canceled) 
13. A mouthguard, Suitable for being shaped in the mouth, 

comprising: 
an adaptable structure, consisting of an adaptable material 

having an upper splint for receiving a maxillary dental 
arch and a lower splint for receiving a mandibular dental 
arch, 

a frame at least partially covered by the adaptable structure, 
said frame consisting of a non-adaptable material, 

the adaptable structure and the frame being arranged to 
form an incisor-canine guard area at least at the upper 
canines and incisors, and an occlusal rim at each lateral 
dental sector, 

a removable pallet, consisting of a non-adaptable material 
comprising a first region intended to butt against the 
frame, said first region of the pallet being dimensioned 
Such that, during the mouthguard adaptation phase, a 
combined presence of said pallet and said frame ensures 
both a ventilation space and a presence of Sufficient 
material in the incisor-canine area. 

14. The mouthguard according to claim 13, wherein the 
first region of the pallet has a cross-section having a surface 
area greater than or equal to 30 Square millimeters. 
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15. The mouthguard according to claim 13, wherein the 
pallet has an arm, comprising a lug, said lug being Suitable for 
being inserted into a slot provided in the adaptable structure. 

16. The mouthguard according to claim 13, wherein the 
pallet has a rim in the form of an arc, suitable for butting 
against the incisor-canine area. 

17. The mouthguard according to claim 13, wherein the 
pallet has a gripping region. 

18. The mouthguard according to claim 13, further com 
prising an aperture wherein the pallet can be inserted. 

19. The mouthguard according to claim 13, wherein the 
adaptable structure comprises an upper vestibular flap defin 
ing the upper splint. 

20. The mouthguard according to claim 13, wherein the 
adaptable structure comprises an upper vestibular flap defin 
ing the upper splint. 

21. The mouthguard according to claim 13, wherein the 
frame comprises a fixing cradle. 

22. The mouthguard according to claim 13, wherein the 
frame comprises front reinforcements. 

23. The mouthguard according to claim 13, wherein the 
frame comprises side reinforcements. 

24. The mouthguard according to claim 13, wherein the 
frame comprises a securing hole for securing the frame in the 
adaptable structure. 

Nov. 14, 2013 


