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(7) ABSTRACT

This invention presents an intraoral device for generation of
contact perception between teeth, the device being config-
ured for application to the upper or lower dental arch of a
user and comprising a contact means (20, 20") configured to
be associated with at least a portion of one to four posterior
teeth (D1) of the upper or lower dental arch, the device (10)
being configured to generate a perception of contact to the
user upon the contact between the contact means (20, 20')
and at least a portion of the opposing arch to at least a
portion of one to four posterior teeth (D1), offering the
option of an accessible intraoral device for practical use to
the user, and that does not impair the mouth functions of the
user during its use in the waking period. This invention
further comprises a method of applying the device which
allows the user to apply the device without assistance of a
skilled professional, and a method for determining the
thickness of the aforesaid device.
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INTRAORAL DEVICE FOR CREATING A
SENSATION OF CONTACT, METHOD FOR
APPLYING AN INTRAORAL DEVICE, AND

METHOD FOR DETERMINING THE

THICKNESS OF AN INTRAORAL DEVICE

[0001] This invention relates to an intraoral device for use
during wakefulness (awake time) for the treatment of tem-
poromandibular disorders (TMD), wherein said intraoral
device helps the user to prevent the development of con-
tractions of the masticatory and cervical muscles and the
compression of the temporomandibular joints, aiming at the
gradual reduction of parafunctions, that is, involuntary and/
or unconscious disorders of movements such as bruxism,
onychophagia, lip biting and other parafunctions performed
during the patient’s awake time.

[0002] In addition, this invention relates to a method for
applying the aforementioned device.

[0003] This invention further relates to a method for
determining the optimum thickness of the above-mentioned
intraoral device according to the mouth anatomy of the user.

DESCRIPTION OF THE STATE OF THE ART

[0004] The temporomandibular joint—TMJ—is the struc-
ture that connects the jaw to the skull, being formed by bone
tissues, articular disc, muscles, ligaments, joint capsule,
among other structures, and having a dense blood and nerve
supply.

[0005] Thus, temporomandibular disorders (TMD) consist
of functional alterations associated with parafunctions such
as muscular hyperactivity, trauma, emotional stress, brux-
ism, as well as numerous other factors that can lead to
chronic headaches, neck pain, temporomandibular joint
(TM1J) pain, orofacial pain, presence of articular and audi-
tory noises such as tinnitus, limitation of jaw movements
and irregular trajectory in the opening and closing move-
ment of the mouth, dental, periodontal, prosthetic problems,
among others.

[0006] For the treatment of temporomandibular disorders
(TMDs), in many cases, a joint work is performed between
a dental surgeon, a rheumatologist, a neurologist, an otolar-
yngologist, a speech therapist and a psychologist or psy-
chiatrist.

[0007] According to epidemiological studies, 80 to 90% of
the population (adults and children) have signs and symp-
toms of bruxism, but only 5% to 20% of these individuals
are aware of this habit.

[0008] Bruxism can be mild and does not require treat-
ment, however, it can be severe and intense and lead to joint
and muscle disorders, headache, neck pain, ringing in the
ears, dizziness, damage the teeth and even lead to their loss.
It is common that people with nighttime bruxism only
realize that they have this disorder when a more severe
complication occurs (such as a fracture of a tooth) or when
the person sleeping next to them complains of “grinding
noises during sleep”.

[0009] However, more recent studies (2013 to 2015) show
that awake bruxism is more harmful than sleep bruxism and
that it is the main risk factor for the appearance of myalgia
and arthralgia associated to TMIJ. In fact, these studies
suggested that daytime clenching was nearly 6 times more
frequent than sleep bruxism in patients with TMJ pain and
masticatory muscle pain (especially in the temporal region).
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[0010] Historically, a major part of the treatment is
focused on the use of occlusal splints during the ‘nighttime’
period, especially for controlling the effects of this type of
bruxism, such as tooth wear. These occlusal splints consist
of removable intraoral devices, generally made of acrylic
resin and designed to cover the incisal and occlusal surfaces
of the teeth, in order to alter the occlusion of the patient, thus
creating more adequate occlusal contacts and, temporarily,
an orthopedically more stable articular position, in addition
to promoting the protection of the teeth and offering support
structures for abnormal forces that can wear or destroy them.
It is known today that sleep splints do not treat sleep
bruxism, but recent studies show a non-specific effect of this
splint, at the level of the Central Nervous System, that may
aid in the control of bruxism.

[0011] A conventional model found in the market consists
of bite plates for nighttime use that only helps during the
nighttime treatment, making it impossible to follow up on
awake bruxism or ‘daytime’ bruxism, whose results show a
direct association of cause and effect between the light
dental tightness during wakefulness and pains in the sides of
the head, that is, temporal and masseter muscles, in the TMIs
and some tinnitus.

[0012] Above-mentioned daytime or awake bruxism can
manifest itself in different ways, such as the constant clench-
ing or touching of teeth or habits such as chewing gum or
biting nails or lips, these being involuntary and unconscious
behaviors.

[0013] A model of appliance for the treatment of awake or
sleep bruxism is referred to as a device for incisal coverage,
or ‘Nociceptive Trigeminal Inhibition’—NTI, designed for
the prevention of migraine, as well as for the prevention of
the temporomandibular dysfunction. It comprises a small,
shell-shaped and transparent appliance to be placed on the
two front teeth; on the incisive edge of the appliance there
is a protuberance or bar which extends itself to the front and
to the back, setting a breakpoint.

[0014] Although the aforementioned state-of-the-art
appliance can be used during daytime, it prevents any kind
of communication between the user and other people during
the use thereof, since it is of exclusive use in the upper
central incisor teeth and has a protruding edge which makes
contact with the lower incisor teeth.

[0015] Therefore, the user must use it in an absolute
retracted way and, if they need to say something (in person
or by phone), they should remove it for that purpose and,
consequently, the treatment can be impaired.

[0016] There is also an app known in the market and called
“Desencoste-No Clenching”, designed to be downloaded on
mobile devices (smartphones, tablets or others) for
‘Android’ and ‘iPhone’ systems, whose objective is to, every
hour or every other period defined by the user, issue sound
signals or reminders that are completely customized by the
user according to the instructions, for example, in that ‘when
teeth are not touching one can maintain the correct posture
of the masticatory system’, ‘prevent muscle, dental, and
periodontal overload’, ‘factors that can lead to facial pain/
discomfort and dental problems’, as well as offering a
reminder for the user to use the nighttime splint.

[0017] The application has the “external” function of
“reminding” the user to keep their teeth not touching,
forcing them to adopt a new habit and to prevent the
clenching of their teeth during daytime. Despite of the
advantages offered by the appliance, such as the fact that it
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is free and easy to use, it has some disadvantages, such as in
case of a signal issue, the application can be offline, thus
reducing the effectiveness of the proposition.

[0018] Another drawback relates to the fact that some
sound signals interfere with the sound signal of the app, and
it may not be possible to differentiate them from other
messages received, thus requiring the user to have to pick up
the phone and read the message, and this requirement
increases the level of stress of the user, a fact that aggravates
bruxism.

[0019] Another drawback is that the app has a very
restricted effectiveness, since it “catches the attention of the
patient” every hour and does not “work™ in real time.
[0020] As for tinnitus, which can also be a consequence of
awake bruxism, until today it is treated with medication that
improve blood circulation, with hyperbaric oxygen therapy
having the patient in a pressurized chamber and breathing
pure oxygen, with surgeries, control of the glycemic index,
etc.

[0021] It turns out that said treatments by means of
medications do not result in the improvement of all types of
tinnitus, and they also do not identify the cause of the
disorder, and, therefore, they are palliatives that do not allow
the cure of the patient.

[0022] The state of the art anticipates the use of certain
types of occlusal splints, such as the one disclosed in patent
application No. PI 0605444-7 that consists of an occlusal
splint for parafunction conditioning, including a device in
the shape of the upper or lower dental arch, using the same
parameter as used in dental impression trays, intended to
condition patients with “bruxism syndrome”, by means of
the biofeedback technique, not to squeeze and/or grind their
teeth during times of tension, and during sleep.

[0023] This device shown in document No. PI 0605444-7
is made of silicone or other durable material and is equipped
with sensors, a control circuit, a power battery and vibrating
motors designed to produce vibration that disturbs the user
whenever they try to grind their teeth. Although effective in
that it conditions the parafunction and prevents the tighten-
ing and grinding of teeth, the splint disclosed in PI
0605444-7 is intended for nighttime situations or for
restricted social contact, since it is placed on all teeth of the
upper or lower arch, which causes discomfort when eating,
talking, or any other activity that uses the intraoral region,
forcing the user to remove the splint in order to perform such
activities. Furthermore, since it is placed along the entire
length of the arch, the PI 0605444-7 splint creates an
undesirable aesthetic aspect to the user, being easily seen by
third parties and causing the mouth to appear unnatural. The
same problem can be identified in patent application
W02011060294, which discloses a splint for application on
the full extent of the lower or upper arch.

[0024] U.S. Pat. No. 5,911,576 relates to a measuring
device to quantify the severity of bruxism, comprising a thin
shell elastically retained by one or more teeth, of said casing,
further comprising: a plurality of layers with mutually
distinguishable colors, each color distinguishable from the
adjacent layers; and a thickness of material which is larger
than the previous one. When the outer layer of the casing is
worn down by chewing, it reveals an inner layer. Frayed
regions can be analyzed to determine the extent of bruxism.
It is, therefore, a diagnostic device that does not have the
function of generating a perception of contact to the user, nor
of avoiding the occurrence of parafunctions.

Feb. 6, 2020

[0025] In another patent, U.S. Pat. No. 4,838,283, an
anti-bruxism device is presented (to be used during sleep).
Said device uses the principle of bone conduction wherein
sound vibrations from a sound generator are transmitted to
a sound receiver when the user’s jaw is closed/pressed
against the opposing arch. The alarm develops a conditioned
reflex in the user, and after a few alarms have gone off to
alert about the occurrence of bruxism, the user no longer
wakes up from sleep, but only reacts by relaxing the jaw
when the alarm goes off. This device is specific for nighttime
application, during rest and is not applicable to awake
situations because it is not practical in this situation (it
requires multiple electronic devices, impairing the move-
ments and the use of the mouth, while also being unaesthetic
for the user.

[0026] Patent document No. U.S. Pat. No. 3,813,781
relates to a bruxism monitoring device which comprises a
flexible and inelastic nozzle having generally vertical side
walls providing one or more recesses to accommodate one
or more teeth and a thin interconnecting splint between the
side walls for placement between upper and lower opposing
teeth, and the splint includes a plurality of layers, each layer
having a color that differentiates itself from the colors of the
adjacent layers. It is, therefore, a diagnostic device that does
not have the function of generating a perception of contact
to the user, nor of preventing the occurrence of parafunc-
tions. The same problem can be identified in patent appli-
cation No. WO200913371, which discloses a splint for the
diagnosis of bruxism, but not for its treatment, nor to
generate a perception of contact to the user.

[0027] Other documents of the state of the art can be
mentioned, which present problems that are fundamental to
the proper use and to the intraoral aesthetics of the user.
Patent application No. CN202096314, for example, deals
with an intraoral device intended to provide biofeedback to
the user in case of teeth grinding. The response to teeth
grinding is given in the form of vibrations. In this case, the
device is arranged to cover the full extent of the lower or
upper arch, again impairing the functions and the aesthetics
of the user’s mouth. Additionally, the device is intended for
nighttime application, and requires a control for its appli-
cation, making it even more unfit for daytime use.

[0028] Patent application No. WO2014016641 discloses a
vibration device for generating feedback to the user upon the
touch of the opposing tooth in the device. In this case, the
device has an integral electrical circuit inside it for vibration
generation, which not only increases the perception of
contact, but also significantly increases the size of the
device, causing the above-mentioned practicality problems.

[0029] Furthermore, in addition to the problems already
mentioned, all the above documents are relatively complex
devices, obtained by manufacturing processes and whose
application is quite specific, which makes it impossible to
commercialize them on a large scale and makes it difficult
for them to be used and understood by the ordinary user.

[0030] Therefore, an intraoral device for generating con-
tact perception between said device and an opposing tooth,
having a small construction, being practical and efficient for
use, and whose procurement and application can be per-
formed by an average user, is not observed in the state of the
art.
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OBIJECTS OF THE INVENTION

[0031] A first object of this invention is to propose an
intraoral device for generating contact perception that has a
small size and ensures a practical and efficient use to the
user.

[0032] A second object of this invention is to propose an
intraoral device for generating contact perception whose
application can be performed by an average user.

[0033] A third object of the present invention is to propose
an intraoral device for generating contact perception that
allows it to be used when the patient is awake, and which
allows them to gradually correct the unwanted parafunctions
by means of the response to the contact stimulus generated
by the device

[0034] A fourth object of this invention is to propose an
intraoral device for the generation of contact perception that
is reversible and non-invasive, allowing the user to perceive
the positioning of the jaw in real time, ensuring that the user
will experience a fast and conscious improvement.

BRIEF DESCRIPTION OF THE INVENTION

[0035] The objects of this invention are achieved through
an intraoral device for generating perception of contact
between teeth, the device being designed for application to
the upper or lower dental arches of a user and comprising a
contact means configured to be associated with at least a
portion of one to four posterior teeth of the upper or lower
dental arch.

[0036] Essentially, the device is configured to generate a
perception of contact to the user upon contact between the
contact means and at least a portion of the opposing arch to
at least a portion of one to four posterior teeth.

[0037] Particularly, the contact means comprises a shape
that covers the surface of at least a portion of one to four
teeth, and the contact means is configured to adopt the shape
of the surface of at least a portion of one to four teeth by
pressing the contact means against at least a portion of one
to four teeth to which it is associated.

[0038] The contact means comprises a state of malleability
and a state of stiffness in at least a portion of its extent and
configures the malleability state when subjected to a soft-
ening temperature range.

[0039] Moreover, at least a portion of the contact means is
configured to, in the malleability state, assume the surface
shape of at least a portion of one to four teeth upon its
deformation by pressing the contact means against at least a
portion of one to four teeth to which it is associated.
[0040] Particularly, the contact means is a splint whose
thickness is at most the distance between the upper and
lower arches of the user in a sitvation of minimal load on the
user’s jaw, and comprises a thickness between 0.5 and 10.0
mm.

[0041] More Particularly, the contact means comprises a
thickness between 1.0 and 8.0 millimeters, 2.0 and 7.0
millimeters, or 2.0 and 4.5 millimeters.

[0042] In a possible configuration, the contact means is at
least partially constituted of a metal filament.

[0043] In another possible configuration, the contact
means comprises a rigid surface and a moldable surface, the
moldable surface comprising the state of stiffness and the
state of malleability. Optionally, the rigid surface is remov-
able.
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[0044] Furthermore, the contact means comprises,
between the rigid surface and the moldable surface, a
pressure sensor, the pressure sensor being connected to an
application and being configured to send a signal to the
application upon contact of the device with the opposing
arch.

[0045] In another possible configuration, the device may
comprise a pair of magnets disposed on the outer face of a
pair of proximal teeth, the magnets being configured to send
a signal to a receiving/transmitting unit upon the proximity
between the magnets. The receiving/transmitting unit is
configured to send information relating to the time and
frequency of reception of the signals to an application on a
mobile device.

[0046] This invention further comprises an alternative
configuration of the intraoral device for generating contact
perception between teeth, the device being configured for
application to the upper or lower dental arch of a user and
comprising a contact means configured to be associated with
at least a portion of one to four posterior teeth of the upper
or lower dental arch, the contact means comprising a thick-
ness whose value is at most the distance between the user’s
upper and lower arches in a resting situation of the user’s
Jjaw.

[0047] In this regard, the contact means comprises a state
of malleability and a state of stiffness in at least a portion of
its extent, at least a portion of the extent of the contact means
being configured to, in the malleability state, adopt the shape
of the surface of at least a portion of one to four teeth by its
deformation upon pressing the contact means against at least
a portion of one to four teeth to which it is associated, the
device being configured to generate a perception of contact
to the user by means of the contact between the contact
means and at least a portion of the opposing arch to at least
a portion of a to four posterior teeth.

[0048] For this configuration, the contact means comprises
a rigid surface and a moldable surface, the moldable surface
comprising the state of stiffness and the state of malleability,
and the rigid surface is removable. Furthermore, the contact
means comprises, between the rigid surface and the mold-
able surface, a pressure sensor, the pressure sensor being
connected to an application and being configured to send a
signal to the application upon contact of the device with at
least a portion of the opposing arch.

[0049] Still for this configuration, the device comprises a
pair of magnets disposed on the outer face of a pair of
proximal teeth, the magnets being configured to send a
signal to a receiving/transmitting unit upon the proximity
between the magnets. The receiving/transmitting unit is
configured to send information relating to the time and
frequency of reception of the signals to an application in a
mobile device.

[0050] Still for this configuration, the contact means con-
figures a shape that covers the surface of at least a portion
of one to four teeth by pressing the contact means against at
least a portion of one to four teeth to which it is associated.
[0051] Moreover, in this configuration, the contact means
comprises a thickness between 0.5 and 10.0 millimeters, 1.0
and 8.0 millimeters, 2.0 and 7.0 millimeters, or 2.0 and 4.5
millimeters. Optionally, the contacting means is at least
partially constituted of a metal filament.

[0052] This invention also includes a second, alternative
configuration for the intraoral device for generation of
contact perception between teeth, the device being config-
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ured for application to the upper or lower dental arch of a
user, comprising a contact means configured to be associated
with at least a portion of the upper or lower dental arch, the
contact means being at least partially constituted of a metal
filament, the device being configured to generate a percep-
tion of contact to the user upon the contact between the
contact means and at least a portion of the opposing arch to
at least a portion of one to four posterior teeth.

[0053] In this configuration, the contact means comprises
a shape that covers the surface of at least a portion of one to
four teeth and is configured to adopt the shape of the surface
of at least a portion of one to four teeth by pressing the
contact means against at least a portion of one to four teeth
to which it is associated.

[0054] Also, the contact means comprises a state of mal-
leability and a state of stiffness in at least a portion of its
extent. The contact means configures the malleability state
when subjected to a softening temperature range.

[0055] Particularly, at least a portion of the contact means
is configured to, in the malleability state, assume the surface
shape of at least a portion of one to four teeth upon its
deformation by pressing the contact means against at least a
portion of one to four teeth to which it is associated.
[0056] Moreover, the contact means is a splint whose
thickness is at most the distance between the upper and
lower arches of the user in a resting position of the user’s jaw
and comprises a thickness between 0.5 and 10.0 millimeters.
[0057] Still in this configuration, the contact means alter-
natively comprises a thickness between 1.0 and 8.0 milli-
meters, 2.0 and 7.0 millimeters or 2.0 and 4.5 millimeters,
and the contact means comprises a rigid surface and a
moldable surface, the moldable surface comprising the state
of stiffness and the state of malleability.

[0058] In this configuration, the contact means comprises,
between the rigid surface and the moldable surface, a
pressure sensor, the pressure sensor being connected to an
application and being configured to send a signal to the
application upon contact of the device with at least a portion
of the opposing arch.

[0059] Moreover, the device comprises a pair of magnets
disposed on the outer face of a pair of proximal teeth, the
magnets being configured to send a signal to a receiving/
transmitting unit upon the proximity between the magnets.
Also, the receiving/transmitting unit is configured to send
information relating to the time and frequency of reception
of the signals to an application of a mobile device.

[0060] This invention further comprises a method of
applying the intraoral device comprising the following steps:

[0061] molding the contact means into a shape that
accompanies the surface of at least a portion of one to
four posterior teeth (D1) of the user’s upper or lower
arch; and

[0062] attaching the contact means to at least a portion
of one to four posterior teeth of the user’s upper or
lower arch.

[0063] Particularly, the method further comprises the fol-
lowing steps:

[0064] softening at least a portion of the contact means
by heating it to a softening temperature range;

[0065] pressing the contact means against a portion of
one to four posterior teeth of the user’s upper or lower
arch;

[0066] pressing the contact means against the portion of
one to four posterior teeth of the user’s upper or lower
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arch when at least a portion of the contact means is in
the softening temperature range;

[0067] hardening at least a softened portion of the
contact means.

[0068] This invention further comprises a method for
determining the thickness of the above-mentioned intraoral
device, the method comprising the following steps:

[0069] continuously sensing the load acting on the
masticatory muscles of the user;

[0070] gradually moving the user’s jaw towards open-
ing and/or closing;

[0071] identifying the minimum load acting on the
masticatory muscles of the user;

[0072] measuring the distance between the user’s upper
and lower arches corresponding to the minimum load
acting on the user’s masticatory muscles; and

[0073] determining the thickness of the device 10
according to the distance measured between the upper
and the lower arches of the user corresponding to the
minimum load acting on the user’s masticatory
muscles.

[0074] Particularly, the method further comprises the steps
of:

[0075] continuously monitoring the distance between
the user’s upper and lower arches; and

[0076] identifying the distance between the user’s upper
and lower arches corresponding to the minimum load
acting on the user’s masticatory muscles.

[0077] emitting a sound and/or luminous signal whose
frequency and/or intensity is determined by the load
acting on the masticatory muscles of the user.

SUMMARIZED DESCRIPTION OF DRAWINGS

[0078] This invention will hereinafter be more fully
described based on an example of operation shown in the
drawings. The figures show:

[0079] FIG. 1—it is a perspective view of the intraoral
device of this invention in its preferred configuration;
[0080] FIG. 2—it is a perspective view of the intraoral
device of this invention in a first alternative configuration,
[0081] FIG. 3A—it is a top view of the intraoral device of
this invention in its preferred configuration;

[0082] FIG. 3B—it is a side view of the intraoral device of
this invention in its preferred configuration;

[0083] FIG. 4—it is a top view of a lower arch of a user
with the device of this invention applied thereto;

[0084] FIG. 5A—it is a side view of the face of a user
detailing the positioning of the intraoral device of this
invention on the upper arch in a situation of no contact with
an opposing tooth;

[0085] FIG. 5B—it is a side view of the face of a user
detailing the positioning of the intraoral device of this
invention on the upper arch in a situation of contact with an
opposing tooth;

[0086] FIG. 6—it is a side view of the face of a user
detailing the positioning of the intraoral device of this
invention in a second preferred configuration, on the upper
arch;

[0087] FIG. 7—it is a side view of the face of a user
detailing the positioning of the intraoral device of this
invention in a third preferred configuration, on the upper
arch;

[0088] FIG. 8A—it is a perspective view of a molding
plate to manufacture the device of this invention;



US 2020/0037951 A1

[0089] FIG. 8B—it is a perspective view of a molding
plate to manufacture the device of this invention in the shape
of the portion of the user’s arch molded on its surface;

[0090] FIG. 8C—it is a perspective view of the device of
this invention after having been obtained from the molding
plate;

[0091] FIG. 9A—it is a top view of a molding plate to

manufacture the device of this invention;

[0092] FIG. 9B—it is a top view of a molding plate to
manufacture the device of this invention in the shape of the
portion of the user’s arch molded on its surface;

[0093] FIG. 9C—it is a top view of the device of this
invention after having been obtained from the molding plate;
[0094] FIG. 10A—it is a side view of a molding plate to
manufacture the device of this invention;

[0095] FIG. 10B—it is a side view of a molding plate to
manufacture the device of this invention in the shape of the
portion of the user’s arch molded on its surface;

[0096] FIG. 100—it is a side view of the device of this
invention after having been obtained from the molding plate;

DETAILED DESCRIPTION OF THE FIGURES

[0097] It is first clarified that intraoral device 10 is
designed for awake (daytime) treatment by generating a
contact perception between the device and at least one
opposing tooth in real time for the user’s instant understand-
ing and immediate control of parafunctions. In other words,
the tightening of the jaw is immediately perceived and
interrupted by the patient with the use of this device.
[0098] The intraoral device of this invention is configured
to be applied to the upper or lower dental arch of a user,
preferably at the rear of the arch, to be arranged in opposi-
tion to the other arch, i.e., opposite the opposing teeth. For
a better understanding of this invention, the term “opposing
tooth” is to be understood as any tooth on the arch opposite
the arch to which the device of this invention is applied.
[0099] Essentially, intraoral device 10 of this invention
comprises a contact means 20, 20' configured to be associ-
ated with at least a portion of one to four posterior teeth D1
of the user’s upper or lower arch. Said device 10 is further
configured to generate a perception of contact to the user
upon the touch/contact of the contact means 20, 20' to an
opposing tooth of the arch to which said device 10 is
associated.

[0100] More specifically, the splints 20, 20" are designed to
cover the occlusal and lateral surfaces of up to four posterior
prosthetic teeth or crowns D1, as more fully seen in FIGS.
5A and 5B, and can be placed on both the right and left sides
of the dental arch, either in the upper or lower arch.
[0101] The number of teeth covered by device 10 depends
on the anatomy of each user’s arch. During development
studies of this invention. it has been determined that cov-
ering at most four teeth of the arch is the ideal situation for
maintaining oral functionality (such as speech, salivation
ability, among others) and patient aesthetics, as well as to
maintain the perception of a slight but efficient contact as
perceived by the user.

[0102] In addition, a portion of one to four overlapping
teeth allows to avoid a very large load on a single area of the
arch, such as, for example, an area comprising a prosthesis
which is, of course, more fragile than an actual tooth, thus
preventing its breakage.

[0103] In particular, to ensure a comfortable and efficient
use of this invention, the contact means 20, 20' has a
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thickness that is less than the distance between the upper and
lower arches of the user in a situation of lower load on the
jaw (more specifically, on the masticatory muscles) of the
user. This situation of lower load corresponds to the resting
state of the jaw, that is, its natural position when not being
actively used. It is understood, therefore, that the occurrence
of parafunctions depends on the closure of the jaw beyond
this resting state, which requires the use of device 10 of this
invention.

[0104] Thus, device 10 is configured so that the thickness
of the contact means 20, 20' is less than the distance of the
arch at rest, so that the user has the perception of contact
only in case a parafunction occurs.

[0105] In a preferred configuration, and as can be seen in
FIG. 1, said intraoral device 10 comprises a splint 20. Such
splint 20 may be integrally or partially composed by a
number of different materials, such as acrylic resin, thermo-
plastic material, metal, silicone or any other biocompatible
material.

[0106] Particularly, to ensure a better fit and to make the
use of device 10 comfortable to the user, the contact means
20, 20' comprises a shape that covers the surface of at least
a portion of the teeth D1 to which device 10 is associated.
This feature of a shape that covers the portion of the teeth D1
allows an accurate fit of device 10 on the user’s arch,
ensuring a comfortable use thereof. FIG. 4 shows a top view
of the arch of a user with device 10 associated with a portion
of teeth DI1.

[0107] To obtain such a shape, the contact means 20, 20’
of device 10 may, in particular, be molded into the shape of
the user’s arch surface in a variety of ways. It is possible, for
example, to mold the contact means 20, 20' by using a
replica of the user’s arch in the laboratory. It is also possible
to have a dental professional mold the contact means 20, 20'
directly in the patient’s mouth.

[0108] Notwithstanding the foregoing, a material of par-
ticular relevance for the construction of splint 20 in this
preferred configuration of device 10 is thermoplastic mate-
rial, which comprises a state of rigidity and a state of
malleability, wherein the malleability state is configured
when the material is subjected to a softening temperature
range.

[0109] Thermoplastic materials are widely known by the
state of the art, and it is also known that the softening
temperature range changes drastically between one material
and another. Therefore, further details of this material will
not be explored in this application, it being understood only
that a thermoplastic material whose softening temperature is
bearable to the user upon insertion of device 10 inside their
mouth within said gap is applicable.

[0110] 1In this sense, device 10 may have its contact means
20, 20' made of thermoplastic material, which can be easily
handled and shaped by the manipulation of its temperature.
Although a dental practitioner may assist the user in this
molding, this invention allows the user to perform the
molding of the splint for it to fit in their arch, by using the
construction and the arrangement of device 10 and the
material in its constitution.

[0111] More specifically, the molding of the contact means
20, 20" into the shape of the user’s arch surface can be
particularly accomplished by pressing the contact means 20,
20" against the portion of the rear teeth D1 chosen. Thus, the
contact means 20, 20' takes the shape of the surface of the
desired portion of the arch, configuring an efficient fit.
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[0112] This molding method can be used for materials
with a malleable state and a rigid state, such as acrylic resin
and thermoplastic materials. For thermoplastic materials,
and in accordance with what this invention proposes, the
user him or herself can perform the molding and application
in an intuitive and practical manner.

[0113] In this sense, the user can purchase a P splint of
thermoplastic material (easily distributed material that can
be supplied in suitable establishments such as pharmacies),
whose temperature range is intended for this use. A repre-
sentation of this splint is illustrated in FIGS. 8A, 9A and
10A, noting that such representation is merely intended to
exemplify the construction and use of the splint, such
representation not being a mandatory way for achieving the
objects of this invention.

[0114] The heating of the material can be done in any
available way, such as dipping in hot water. After reaching
the softening temperature range of the thermoplastic mate-
rial, splint P can then be inserted into the mouth by the user,
and the molding is accomplished by pressing splint P against
the portion of one to four teeth D1 by the user him or herself.
FIGS. 8B, 9B and 10B illustrate the state of splint P after it
has been pressed against said portion.

[0115] The pressing can be carried out by manually push-
ing splint P against the teeth D1, or if the user bites the splint
after it has been positioned adjacent to the teeth, or by any
other suitable means. Thus, splint P takes the shape of the
surface of the arch. Finally, splint P is hardened, usually by
cooling the thermoplastic material, and the edges of splint P
are adjusted by cutting and sanding, for greater user comfort,
thus obtaining the final shape of device 10. FIGS. 8C, 9C
and 10C illustrate device 10 obtained after the adjustment
stage.

[0116] Again, these procedures for applying device 10 of
this invention may be performed by the user without the help
of a dental practitioner or any other person, although the
intervention of the practitioner per se is not an impediment
to the application of the procedure.

[0117] It is further emphasized that the contact means 20,
20' (particularly a splint 20, 20") may have only a portion of
its structure consisting of thermoplastic material. Such a
construction is desirable mainly in cases where the molding
is performed through a user bite, so that the opposing arch
does not interfere with the modeling of the chosen arch, i.e.
so that the contact means 20, 20" is not pressed by the
opposing arch and takes the shape thereof.

[0118] An alternative configuration of device 10 of this
invention, shown in FIG. 2, and in more detail in FIGS. 6
and 7, comprises only a portion of the contact means 20'
made of thermoplastic material. More specifically, the con-
tact means 20' comprises a rigid surface 21' and a moldable
surface 22' opposite each other.

[0119] The rigid surface may be a rigid material or a
material that has a state of permanent stiffness after molding,
such as acrylic resin. The moldable surface comprises a state
of stiffness and a state of malleability, the state of malle-
ability being particularly configured through a softening
temperature, for example using thermoplastic material.

[0120] As in the case of the above-mentioned preferred
configuration, the contact means 20' in its first alternative
configuration is associated with a portion of one to four rear
teeth D1 of the user’s upper or lower arch, taking the shape
of the surface of this portion. However, in this first alterna-
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tive configuration, the molding of the contact means 20" is
done by pressing the moldable surface 22' against the
portion of the teeth D1.

[0121] The presence of the rigid portion 21' on the surface
opposite the arch to which device 10 is applied prevents the
user’s bite (or any other means used to press the contact
means 20") from altering the shape of this surface, thereby
allowing the obtainment of a contact means 20' whose
surface that will touch the opposing tooth is not impaired by
the opposing arch, allowing a more practical application and
a better contact perception of the final product.

[0122] It should also be noted that the rigid surface 22'
may be removable or permanent, i.e. it may serve only as a
tool to prevent the deformation of the surface of device 10
or also as an integral part of the contact portion with the
opposing tooth. In the case of a permanent rigid surface 22',
it may be pre-molded into a suitable contact shape, such as
a uniform surface or the surface shape of the portion of one
to four teeth D1 chosen for the application of device 10.
[0123] FIG. 6 shows a second alternative configuration of
the device of this invention. In this configuration, device 10
comprises a contact means 20' made up of a rigid surface 21'
and a moldable surface 22', like the first alternative configu-
ration shown in FIG. 2.

[0124] In addition, this second alternative configuration
receives, between the rigid surface 21' and the moldable
surface 22', a pressure sensor S1 connected to an application
AP installed on mobile devices DM, the mobile device being
either a smartphone, a tablet or another device. Pressure
sensor S1 is configured to detect the generation of contact
perception to the user upon the touching of device 10 on any
opposing tooth and sends information to the application AP
via a wireless signal Sn. In this way, each time the opposing
tooth touches the plate 20", the sensor S1 will emit a signal
Sn which will be captured by the application AP.

[0125] In this second preferred configuration, the applica-
tion AP has the function of mapping all the daily contacts
that can cause the aforementioned disorders and helping a
dental professional as well as the patient him or herself to
reduce those habits.

[0126] This application AP also allows the patient to
manually enter, through the data collected by the sensor, the
time, intensity, frequency, pattern and location of the dis-
comfort or pain, thus enabling, through this monitoring, a
more accurate diagnosis and treatment of these dysfunc-
tions.

[0127] FIG. 7 shows a third alternative configuration of
the device of this invention. The device comprises a contact
means 20, 20' (splint) placed on the user’s arch as seen in the
other configurations. Additionally, device 10 comprises a
pair of magnets 41, 42 each installed on the outer surface of
a pair of proximal teeth D2, D3, i.e., close to the region
where device 10 will be applied.

[0128] Said magnets 41, 42, when brought together by the
tightening between the upper and lower arches, create a
magnetic field which emits a signal Snl to a receiving/
transmitting unit 50 which may be positioned in a location
external to the mouth, for example, behind the ear.

[0129] Thus, when the patient contracts their muscles, the
Snl signals are picked up by the unit 50 which transmits this
information to the application AP. installed on mobile
devices DM and mapping all the daily contacts and at what
time and frequency they occur.
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[0130] Device 10 of this invention further comprises a
fourth alternate configuration, wherein the contact means 20,
20' comprises a structure, at least partially, preferably con-
sisting of metal filaments. As for the splints in the other
configurations of the device, the structure is disposed on at
least a portion of up to four rear teeth D1 of the upper or
lower dental arch and is configured to be fitted on the enamel
of tooth D1 and to adopt the anatornical shape of the portion
of the teeth D1. Such a structure can be used to promote a
better fitting of the contact means 20, 20' to the portion of the
teeth D1 by means of metal projections configured to fit on
the sides of the teeth.

[0131] In any of the above configurations, preferably, and
as best identified in FIGS. 1 to 3B, the contact meanss 20,
20" are sized with a thickness “s” between 0.5 and 10.0 mm;
a width “x” between 6 and 10 mm; a height “t” between 3
and 5 mm; and a length “y” between 10 and 40 mm.

[0132] In particular, the thickness “s” of the contact means
comprises specific intervals covering different thicknesses
of device 10 for application in or by different users, as each
gap considers a range of specific distances between the
user’s upper and lower arches. These ranges will be explored
in detail further on.

[0133] More specifically, a user understands a jaw posi-
tioning state in which there is a minimum load on their
masticatory muscles. This state, hereafter referred to as the
“resting state of the jaw”, represents the positioning of the
jaw (and hence the upper and lower arches) when it is not
actively being used, which accounts for most of the state of
the jaw during the waking period. Of course, any uncon-
scious movement of the jaw during its resting state reflects
a parafunction that must be corrected.

[0134] For the detection of parafunctions by device 10 of
the present invention to be as efficient as possible, the
thickness of the contact means 20, 20' should be determined
according to the distance between the upper and lower
arches during the resting state of the jaw. Briefly, the
thickness of the contact means 20, 20" should be slightly less
than said distance, so that it does not produce the contact
perception during this resting state but can produce such
perception upon the slightest indication of occurrence of
parafunction.

[0135] In this way, the device of this invention comprises
several thickness ranges for various possible distances
between the arches of a user.

[0136] Tt is emphasized that in any of the aforesaid con-
figurations, device 10 allows the perception of contact
between device 10 and at least a portion of the opposing arch
to the arch to which device 10 is applied, allowing the user
to identify the unconscious approach of the arches and,
consequently, the occurrence of a parafunction. Having the
knowledge of the approximation of the teeth, the user moves
them to a position such as that of FIG. 5A, where there is no
perception of contact, and is continuously made aware to
avoid the occurrence of bruxism-related parafunctions.

[0137] It should also be noted that the device of this
invention does not impair the normal oral functionalities of
the user, and does not influence the aesthetics of their mouth,
thanks to its small size and arrangement.

[0138] Considering the foregoing, it becomes clear that
the device of this invention promotes the perception of
contact between said device and the opposing teeth of the
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opposing arch, assisting the user in detecting and correcting
the parafunctions leading to the various temporomandibular
disorders.

[0139] At the same time, the device of this invention
allows this correction of the parafunctions in a manner that
does not impair the user’s mouth functions, and it also
maintains the aesthetic of the mouth intact. The reduced size
and the specific arrangement of the device also allow
practicality in its use, as well as ease of manufacture and
reduced cost of the device.

[0140] It should be noted that, during the use of the device,
dental contact that occurs during swallowing of the patient’s
saliva should be considered functional, and that during this
act, if the individual has the device in position, the contact
on the splint is considered normal. In this sense, any other
contact can be considered parafunctional, and these are the
contacts that must be controlled and reversed.

[0141] Studies performed by the application of device 10
of this invention on users have given some feedback about
applications that exceed expectations related only to brux-
ism and correlates. These are:

[0142] The use of the intraoral device of this invention
allows the reduction of TMJ inflammation and orofa-
cial and cervical myalgias caused by constant muscle
contraction which, consequently, lead to fatigue in
musculature and joint disorders as well as inflammation
in the soft tissues adjacent to TMJ, local swelling and
compression of the internal ear artery. The decrease in
this inflammation can control the presence of possible
ringing in the ears. In fact, local swelling caused by
inflammation of the TMIJ, such as capsulitis, for
example, could press noble structures of the inner ear,
such as the artery and nerve endings of this organ and
lead to a secondary auditory disorder, such as tinnitus.

[0143] The decrease in muscle contraction obtained by the
biofeedback treatment of real-time immediate perception of
involuntary contractions by use of the device of this inven-
tion allows for facial relaxation and consequent reduction of
expression lines, commonly known as the nose to mouth
wrinkles (nasolabial folds);

[0144] The dental application of the device in question
reeducates and controls the movements of involuntary
contractions, allowing the substantial reduction of
functional and aesthetic problems such as reduction of
crown and prosthesis breakdown, pathological tooth
movement, dental wear, cervical lesions (loss of
enamel in the cervical region), periodontal problems
associated with mechanical stress;

[0145] The device of this invention promotes aid in the
treatment of periodontal problems by reducing the
mechanical load between the dental arches though the
use of the innovative intraoral device, reducing tooth
loss;

[0146] The use of the intraoral device of this invention
promotes the obligatory spacing between the dental
arches, helping the patient to maintain their Free Func-
tional Space, preventing onychophagia, that is, nail
biting, since for this it is necessary to have pressure
between the arches; when the user is using the device,
this is therefore prevented; and

[0147] The use of the intraoral device of this invention
decreases the patient’s state of permanent and chronic
pain in the regions and organs mentioned above, it also
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acts in the Central Nervous System decreasing its
sensitization, thus attenuating the perception of other
existing pains.

[0148] Inorder to prove the effectiveness of this invention,
the results of clinical trials performed with users of this
device, each presenting different symptoms related to tem-
poromandibular disorders, are presented below, with a return
to evaluate the improvement scheduled for 7, 30 and 90 days
after the beginning of the treatment:

User 1

Symptoms

Beginning of the
Treatment

Level of pain before
the treatment (0 to 10)
1% Return (7 days)

24 Return (30 days)

37 Return (90 days)

Headaches for more than 10 years
Aug. 13, 2016

Level 8

Level of improvement of the main complaint:
8 (from 0 to 10). The user informed that they
felt more tightening between 11am and 2pm.
Level of use of the device of this invention:
almost every day.

Patient assessment: They did not have any
more headaches.

Level of improvement of the main complaint
(from 0 to 10): 10 (ten).

Level of use of the device of this invention:
almost every day.

Patient assessment: They did not have any
more headaches.

Level of improvement of the main complaint
(from 0 to 10): 10 (ten).

User 2

Symptoms

Beginning of the
Treamment

Level of pain before
the treatment (0 to 10)
1% Return (7 days)
2" Return (30 days)

3" Return (90 days)

Ringing in the ear and severe headaches for
more than 5 years.
Aug. 13, 2016

Level 7

Evaluation of supposed improvement.

Level of use of the device of this invention:
every day.

Patient assessment: There were no more
ringing in the ear or headaches.

Level of improvement of the main complaint
(from 0 to 10): 9 (nine).

Level of use: almost every day.

Patient assessment: Did not have any ringing
in the ear or headaches.

Level of improvement of the main complaint
(from 0 to 10): 10 (ten).

User 3

Symptoms

Beginning of the
Treamment

Level of pain before
the treatment (0 to 10)
1% Return (7 days)

Bruxism, muscle tension and headaches.
Aug. 20, 2016

Level 9

Evaluation of improvement: there was
greater perception of the tightening.
The user recognizes a “retraining of the
brain” to “move away the teeth”.
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-continued

User 3

2" Return (30 days) Level of use in 30 days: 20 days.

Patient assessment: There were no more
ringing in the ear or headaches.

Level of improvement after treatment (from 0
to 10): 10 (ten).

Level of use: almost every day.

Patient assessment: Did not have any ringing
in the ear or headaches.

Level of improvement after treatment (from 0
to 10): 10 (ten).

39 Return (90 days)

[0149] The results above show that this invention is effec-
tive in treating different temporomandibular disorders, and
FIG. 8 shows a graph summarizing the statistical results of
the tests performed.

[0150] Additionally, this invention comprises a method for
applying an intraoral device 10 as described above, which
comprises essentially the following steps:

[0151] molding the contact means 20, 20' into a shape
that covers the surface of at least a portion of one to
four posterior teeth D1 of the user’s upper or lower
arch; and

[0152] attaching the contact means to at least a portion
of one to four posterior teeth D1 of the user’s upper or
lower arch.

[0153] For devices 10 consisting at least partly of a
thermoplastic material, the method of application further
comprises the following step:

[0154] softening at least a portion of the contact means
by heating it to a softening temperature range.

[0155] For devices 10 incorporating the use of material
having a rigid state and a malleable state, the method of
application further comprises the following step:

[0156] pressing the contact means 20, 20' against a
portion of one to four posterior teeth D1 of the user’s
upper or lower arch.

[0157] Ifthe malleable state results from the heating of the
contact means 20, 20', the method further comprises the
following step:

[0158] pressing the contact means 20, 20' against the
portion of one to four posterior teeth D1 of the user’s
upper or lower arch when at least a portion of the
contact means 20, 20' is in the softening temperature
range.

[0159] And for materials with rigid and malleable states,
the method of application further comprises the following
step:

[0160] hardening at least a softened portion of the
contact means 20, 20".

[0161] Moreover, as previously described, for the detec-
tion of parafunctions by device 10 of the present invention
to be as eflicient as possible, the thickness of the contact
means 20, 20' should be determined according to the dis-
tance between the upper and lower arches during the resting
state of the jaw.

[0162] In accordance with this need, this invention further
comprises a method of determining the thickness of an
intraoral device such as the aforesaid, which essentially
comprises the steps of:

[0163] Continuously monitoring the load acting on the
user’s masticatory muscles;



US 2020/0037951 A1

[0164] This first stage comprises obtaining information, in
real time, relative to the load acting on the user’s masticatory
muscles, preferably by means of sensors. The monitoring of
the load can be performed through procedures such as
electromyography or electromyography, or any other pro-
cedure that allows for the monitoring of the loads acting on
the masticatory muscles in real time.

[0165] In the case of electromyography, which is the
preferred procedure, the user has electrodes placed on the
surface of the temporal and masseter muscles. The electrical
impulses emitted by the muscles are captured by the elec-
trodes and sent to a computer, which interprets and displays
the images on a screen or similar.

[0166] Next, there is the stage of:

[0167] gradually moving the user’s jaw towards open-
ing and/or closing.

[0168] At this stage, the user is asked to open and/or close
their jaw gradually. By maintaining the monitoring of the
load acting on the masticatory muscles, we will obtain
information about the intensity of the load acting on each
position of the user’s jaw.

[0169] After that, there is the next step:

[0170] identifying the minimum load acting on the
masticatory muscles of the user.

[0171] Once the load information is obtained for each
position of the user’s jaw, it is identified at which point the
acting load is minimum. This point corresponds to the
aforementioned “resting state of the jaw,” which corre-
sponds to the state in which the user maintains their jaw
during most of the waking period.

[0172] Once the minimum working load point has been
identified, the following step is followed:

[0173] measuring the distance between the user’s upper
and lower arches corresponding to the minimum load
acting on the user’s masticatory muscles.

[0174] Once the minimum working load point is identi-
fied, the user returns to the aperture corresponding to this
point, and then measures the distance between its corre-
sponding upper and lower arches of this specific aperture.
This distance will then correspond to the “resting distance”
of the jaw, in which the user remains during most of their
waking period. The resting distance between the upper and
lower arches of a user is commonly in the range of 0.5 to
10.0 millimeters, particularly being between 1.0 and 8.0
millimeters, and even more particularly between 2.0 to 7.0
mm or even 2.0 to 4.5 mm.

[0175] The measurement of the distance be performed, for
example, by a millimeter compass (commonly referred to as
“Sprung Divider” or by the introduction of a mass of silicone
between the user’s arches at the point of resting distance
thereof. The silicone mass adopts a thickness of the same
value of the resting distance and, after its solidification, said
thickness is measured.

[0176] Finally, we move on to the next step:

[0177] determining the thickness of device 10 accord-
ing to the distance measured between the upper and the
lower arches of the user corresponding to the minimum
load acting on the user’s masticatory muscles.

[0178] Having the resting distance of the jaw, the thick-
ness of device 10 is determined according to this distance.
In general, the thickness of device 10 will have a value
slightly less than the value of the resting distance of the
user’s jaw, to prevent the perception of contact from occur-
ring in the resting state of the jaw, while allowing consistent
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contact of device 10 to the opposing arch during the occur-
rence of parafunctions. However, the value of the thickness
may be at most the value of the measured resting distance,
so that the resting position of the user’s jaw is not compro-
mised.

[0179] Having described an example of preferred configu-
ration, it should be understood that the scope of this inven-
tion encompasses other possible variations, being limited
only by the content of the appended claims, including
possible equivalents thereto.

1. Intra-oral device for generating contact perception
between teeth, the device being configured to be applied to
the upper or lower dental arch of a user, the intraoral device
comprising contact means (20, 20") configured to be asso-
ciated with at least a portion of the upper or lower dental
arch, the device (10) being configured to generate a percep-
tion of contact to the user by means of contact between the
contact means (20, 20') and at least a portion of the opposing
arch to at least a portion of one to four posterior teeth (D1),
the intraoral device being characterized in that the contact
means (20, 20" is a splint (20, 20") whose thickness has a
value of at most the distance between the user’s upper and
lower arches in a situation of minimal load on the user’s jaw.

2. Device, according to claim 1, characterized in that the
contact means (20, 20') comprises a shape which covers the
surface of at least a portion of one to four teeth (D1).

3. Device, according to claim 1, characterized in that the
contact means (20, 20" is configured to assume the surface
shape of at least a portion of one to four teeth (D1) upon
pressure of the contact means (20, 20') against at least a
portion of one to four teeth (D1) to which it is associated.

4. Device, according to claim 1, characterized in that the
contact means (20) comprises a state of malleability and a
state of rigidity in at least a portion of its extension.

5. Device, according to claim 4, characterized in that the
contact means (20) configures the malleability state when
subjected to a softening temperature range.

6. Device, according to claim 5, characterized in that at
least a portion of the contact means (20, 20') is configured
so as to, in the malleability state, assume the surface shape
of at least a portion of one to four teeth (D1) upon its
deformation by pressing the contact means (20, 20") against
at least a portion of one to four teeth (D1) to which it is
associated.

7. (canceled)

8. Device, according to claim 1, characterized in that the
contact means (20, 20') comprises a thickness between 0.5
and 10.0 millimeters.

9. Device, according to claim 1, characterized in that the
contact means (20, 20") comprises a thickness between 1.0
and 8.0 millimeters.

10. Device, according to claim 1, characterized in that the
contact means (20, 20') comprises a thickness between 2.0
and 7.0 millimeters.

11. Device, according to claim 1, characterized in that the
contact means (20, 20") comprises a thickness between 2.0
and 4.5 millimeters.

12. Device, according to claim 1, characterized in that the
contact means (20, 20") is at least partially constituted by a
metallic filament.

13. Device, according to claim 6, characterized in that the
contact means (20, 20") comprises a rigid surface (21') and
a moldable surface (22'), the moldable surface (22') com-
prising the state of rigidity and the state of malleability.
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14. Device, according to claim 12, characterized in that
the rigid surface (22') is removable.

15. Device, according to claim 12, characterized in that
the contact means (20, 20") comprises, between the rigid
surface (21') and the moldable surface (22'), a pressure
sensor (S1), the pressure sensor (S1) being connected to an
application (AP) and being configured to send a signal (Sn)
to the application (AP) upon contact of the device (10) with
the opposing arch.

16. Device, according to claim 1, characterized in that it
comprises a pair of magnets (41, 42) disposed on the outer
face of a pair of proximal teeth (D2, D3), the magnets (41,
42) being configured to send a signal (Snl) to a receiving/
transmitting unit (50) upon approximation between the
magnets.

17. Device according to claim 15, characterized in that the
receiving/transmitting unit (50) is configured to send infor-
mation relating to the time and frequency of reception of the
signals (Snl) to an application (AP) of a mobile device
(DM).

18.-49. (canceled)

50. A method to determine the thickness of an intraoral
device as defined in claim 1, characterized in that it com-
prises the following steps:

continuously monitoring the load acting on the mastica-

tory muscles of the user;
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gradually moving the user’s jaw towards opening and/or
closing;

identifying the minimum load acting on the masticatory
muscles of the user;

measuring the distance between the user’s upper and
lower arches corresponding to the minimum load acting
on the user’s masticatory muscles; and

determining the thickness of the device (10) according to
the distance measured between the upper and the lower
arches of the user corresponding to the minimum load
acting on the user’s masticatory muscles.

51. Method, according to claim 17, characterized by the

fact that it also comprises the step of:

continuously monitoring the distance between the user’s
upper and lower arches; and

identifying the distance between the user’s upper and
lower arches corresponding to the minimum load acting
on the user’s masticatory muscles.

52. Method, according to claim 17, characterized by the

fact that it also comprises the step of:

emitting a sound and/or luminous signal whose frequency
and/or intensity is determined by the load acting on the
masticatory muscles of the user.
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