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(54) ORTHODONTIC CORRECTION DEVICE

(57) An orthodontic correction device includes a
masticatory unit with a rigid body. The masticatory unit
can be removably worn on a dental arch and does not
deform when accommodating misaligned teeth. A recess
is formed in the masticatory unit to accommodate a tooth
of the dental arch which requires orthodontic correction.
A guiding groove is formed on the occlusal surface of the
masticatory unit. An elastic member is configured to
stretch across the occlusal surface of the masticatory

unit, retained in the guiding groove, and coupled with
several connection parts affixed to the buccal surface
and lingual surface of the tooth. Occlusal loading gener-
ated during mastication is transmitted to the teeth of the
dental arch through the masticatory unit and activates
the elastic member to move the tooth to its desired po-
sition. The orientation of the guiding groove determines
the moving direction of the tooth.
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Description

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims the benefit of
U.S. Provisional Application No. 62/545,047, filed on Au-
gust 14, 2017, the entirety of which is incorporated by
reference herein.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present application relates to an orthodon-
tic correction technology; and in particular to a patient
removable orthodontic correction device designed to cor-
rect unerupted or partially erupted teeth positioned below
the occlusal surface.

Description of the Related Art

[0003] Misaligned teeth can adversely affect a per-
son’s dental aesthetics, functions, and health. The goal
of orthodontic correction is to bring the teeth into proper
alignment by using appliances which exert mechanical
forces to move the teeth to positions or orientations where
the dental functions are improved.
[0004] Conventional braces use archwires and brack-
ets to induce force on the teeth. The archwire is pre-
shaped and interconnects the teeth through brackets that
are fixed to the surfaces of the teeth. When initially in-
stalled, the archwire elastically deforms to accommodate
the misaligned teeth. The archwire is resilient and exerts
forces on the teeth through the brackets to bring the teeth
into alignment with the pre-shaped form of the archwire.
The archwire exerts continuous forces on the teeth to
urge them to their desired positions.
[0005] Compared to fixed orthodontic braces, remov-
able appliances are an improvement in terms of being
less visible and easier to maintain oral hygiene. Making
use of the appliance’s own resilient property is also the
working principle with clear aligners. The body or shell
of clear aligners used in prior art is flexible and deforms
when the appliance is worn, providing resilient corrective
force as it tries to return to its original shape. Conventional
clear aligners are required to be worn over 20 hours per
day to provide continuous corrective force and are re-
moved when eating or chewing for cleaning teeth.
[0006] Unerupted teeth or partially erupted teeth is a
type of misaligned teeth which is difficult to correct. Con-
ventional braces or clear aligners do not successfully
guide the unerupted or partially erupted teeth to their de-
sired positions (e.g., the fully erupted and normal posi-
tions). Other prior art discloses using temporary anchor-
age devices (TADs) or mini-screws along with elastics
coupled to connectors fixed on the unerupted or partially
erupted teeth to exert a pulling force to correct this prob-
lem. However, TADs are not patient removable, and the

intrusive nature of the device is a source of infection and
discomfort to the patient.
[0007] Therefore, it is needed to provide an orthodontic
correction device that can overcome the aforementioned
problems.

BRIEF SUMMARY OF THE INVENTION

[0008] An object of the invention is to provide a non-
intrusive and patient removable orthodontic correction
device that can guide the unerupted or partially erupted
teeth positioned below the occlusal surface to their de-
sired positions (e.g., the fully erupted and normal posi-
tions).
[0009] In some embodiments of the invention, an or-
thodontic correction device is provided, including a mas-
ticatory unit, a number of first connection parts, and a
first elastic member. The masticatory unit has a rigid body
and is configured to be removably worn on a dental arch.
The masticatory unit does not deform when accommo-
dating misaligned teeth of the dental arch. The material
strength of the masticatory unit is sufficient to withstand
the occlusal loading generated during mastication. A first
recess is formed in the masticatory unit and configured
to accommodate a first tooth of the dental arch that is an
unerupted or partially erupted tooth requiring orthodontic
correction. The first recess has a shape that allows the
first tooth to move from its initial position to its desired
position. A first guiding groove is formed on an occlusal
surface of the masticatory unit. The first connection parts
are respectively affixed to the opposing buccal surface
and lingual surface of the first tooth. The first elastic mem-
ber is configured to stretch across the occlusal surface
of the masticatory unit, is retained in the first guiding
groove, and is coupled with the first connecting parts af-
fixed to the first tooth. The occlusal loading generated
during mastication is transmitted to the teeth of the dental
arch through the masticatory unit and activates the first
elastic member to drive the first tooth to the desired po-
sition. The orientation of the first guiding groove deter-
mines the moving direction of the first tooth.
[0010] In some embodiments, the masticatory unit fur-
ther has a number of second recesses configured to ac-
commodate second teeth of the dental arch which do not
require orthodontic correction. The shapes of the second
recesses conform to the shapes of the second teeth. The
occlusal loading generated during mastication is trans-
mitted to the second teeth and the first tooth adjacent to
the second teeth through the second recesses of the
masticatory unit.
[0011] In some embodiments, the masticatory unit fur-
ther has a number of guiding openings respectively
formed on a buccal sidewall and a lingual sidewall of the
masticatory unit and corresponding to the first tooth.
When the first elastic member drives the first tooth to
move, the guiding openings allow the first connection
parts affixed to the buccal surface and the lingual surface
of the first tooth to move therein. The orientation and the
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length of the guiding openings determine the moving di-
rection and the moving distance of the first tooth.
[0012] In some embodiments, the masticatory unit fur-
ther has a number of additional openings respectively
formed on a buccal sidewall and a lingual sidewall of the
masticatory unit and corresponding to one of the second
teeth. The orthodontic correction device further compris-
es a number of second connection parts and a second
elastic member. The second connection parts are re-
spectively affixed to the buccal side and the lingual side
of the second tooth exposed by the additional openings.
The second elastic member is configured to stretch
across the occlusal surface of the masticatory unit to cou-
ple with the second connection parts affixed to the second
tooth, so as to increase the retention of the masticatory
unit on the dental arch.
[0013] In some embodiments, the occlusal surface of
the masticatory unit further forms an additional groove
configured to retain the second elastic member therein.
[0014] In some embodiments, the orthodontic correc-
tion device further includes a third connection part and a
third elastic member. The third connecting part is affixed
to one of the buccal sidewall and the lingual sidewall of
the masticatory unit. The third elastic member is config-
ured to couple with the third connection part and at least
one of the first connection parts affixed to the first tooth,
so as to generate an auxiliary resilient force to guide the
movement of the first tooth.
[0015] In some embodiments, at least one additional
guiding groove is also formed on at least one of the oc-
clusal surface, the buccal sidewall and the lingual side-
wall of the masticatory unit and configured to retain the
third elastic member therein.
[0016] In some embodiments, the occlusal surface of
the masticatory unit further has a number of cusps fea-
tures and a number of fossae features.
[0017] In some embodiments of the invention, another
orthodontic correction device is provided, including a
masticatory unit, a number of first connection parts, and
a first elastic member. The masticatory unit has a rigid
body and is configured to be removably worn on a dental
arch. The masticatory unit does not deform when accom-
modating misaligned teeth of the dental arch. The mate-
rial strength of the masticatory unit is sufficient to with-
stand the occlusal loading generated during mastication.
A first recess is formed in the masticatory unit and con-
figured to accommodate a first tooth of the dental arch
that is an unerupted or partially erupted tooth requiring
orthodontic correction. The first recess has a shape that
allows the first tooth to move from its initial position to its
desired position. A guiding hole is formed in the wall un-
der an occlusal surface of the masticatory unit and ex-
tends from a buccal sidewall of the masticatory unit to a
lingual sidewall of the masticatory unit that is opposite
the buccal sidewall. The first connection parts are re-
spectively affixed to the opposing buccal surface and lin-
gual surface of the first tooth. The first elastic member is
configured to pass through the guiding hole to couple

with the first connection parts affixed to the first tooth.
The occlusal loading generated during mastication is
transmitted to the teeth of the dental arch through the
masticatory unit and activates the first elastic member to
drive the first tooth to the desired position. The orientation
of the guiding hole determines the moving direction of
the first tooth.
[0018] In some embodiments of the invention, another
orthodontic correction device is also provided, including
a correction unit, a number of first connection parts, and
a first elastic member. The correction unit is configured
to be removably worn on a dental arch. When worn, the
correction unit is flexible to accommodate misaligned
teeth of the dental arch. A first recess is formed in the
correction unit and configured to accommodate a first
tooth of the dental arch that is an unerupted or partially
erupted tooth requiring orthodontic correction. A number
of raised guiding parts are formed on at least one surface
of the correction unit corresponding to the first tooth, and
the raised guiding parts are parallel to each other. The
first connection parts are respectively affixed to the op-
posing buccal surface and lingual surface of the first
tooth. The first elastic member is configured to stretch
across an occlusal surface of the correction unit, is re-
tained between the raised guiding parts, and is coupled
with the first connection parts affixed to the first tooth, so
as to generate a resilient force to drive the first tooth to
its desired position. The orientation of the raised guiding
parts determines the moving direction of the first tooth.
[0019] In some embodiments, the raised guiding parts
include a pair of raised guiding parts formed on the oc-
clusal surface of the correction unit and extending from
a buccal edge of the occlusal surface to a lingual edge
of the occlusal surface that is opposite the buccal edge.
[0020] In some embodiments, the raised guiding parts
include multiple pairs of raised guiding parts formed on
the occlusal surface of the correction unit and between
a buccal edge of the occlusal surface and a lingual edge
of the occlusal surface that is opposite the buccal edge.
[0021] In some embodiments, the raised guiding parts
include multiple pairs of raised guiding parts respectively
formed on a buccal sidewall of the correction unit and a
lingual sidewall of the correction unit that is opposite the
buccal sidewall.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The invention can be more fully understood by
reading the subsequent detailed description and exam-
ples with references made to the accompanying draw-
ings, wherein:

FIG. 1A is a schematic view illustrating the patient
wearing an orthodontic correction device with two
masticatory units, in accordance with some embod-
iments of the invention;
FIG. 1B is a schematic view illustrating the first and
second masticatory units of the orthodontic correc-
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tion device in FIG. 1A in occlusion during mastication
of the patient;
FIG. 2 is a schematic perspective view illustrating
the configuration of a first elastic member of the or-
thodontic correction device, in accordance with
some embodiments;
FIG. 3A is a schematic top-down view of a mastica-
tory unit and a partial enlarged view of a first guiding
groove on the occlusal surface of the masticatory
unit, in accordance with some embodiments;
FIG. 3B is a schematic top-down view illustrating how
a first elastic member is stretched across the occlu-
sal surface of the masticatory unit, is retained in the
first guiding groove, and is coupled with two first con-
nection parts affixed to the opposing buccal surface
and lingual surface of a first tooth requiring correc-
tion, in accordance with some embodiments;
FIG. 3C is a schematic top-down view of a mastica-
tory unit and a partial enlarged view of a guiding hole
formed in the wall under the occlusal surface of the
masticatory unit, in accordance with some embodi-
ments;
FIGS. 4A and 4B are schematic views illustrating the
configuration of a guiding opening on the masticatory
unit, in accordance with various embodiments;
FIG. 5 is a schematic perspective view illustrating
the configuration of a second elastic member of the
orthodontic correction device, in accordance with
some embodiments;
FIG. 6 is a schematic perspective view illustrating
the configuration of a first elastic member and a third
elastic member of the orthodontic correction device,
in accordance with some other embodiments;
FIG. 7 is a schematic view illustrating the occlusal
features on the occlusal surface of one masticatory
unit in FIG. 1B, in accordance with some embodi-
ments;
FIG. 8 is schematic cross-sectional view illustrating
the first and second masticatory units in occlusion;
FIG. 9 is a schematic view illustrating a buffering
member disposed between a first recess of the mas-
ticatory unit and the first tooth;
FIG. 10A is a schematic view illustrating a correction
unit of an orthodontic correction device having a pair
of raised guiding parts formed on the occlusal sur-
face thereof, in accordance with some embodi-
ments;
FIG. 10B is a schematic view illustrating a correction
unit of an orthodontic correction device having mul-
tiple pairs of raised guiding parts formed on the oc-
clusal surface thereof, in accordance with some em-
bodiments; and
FIG. 10C is a schematic view illustrating a correction
unit of an orthodontic correction device having two
pairs of raised guiding parts formed on the buccal
sidewall and the lingual sidewall thereof, respective-
ly, in accordance with some embodiments.

DETAILED DESCRIPTION OF THE INVENTION

[0023] The following disclosure provides many differ-
ent embodiments, or examples, for implementing differ-
ent features of the invention. Specific examples of com-
ponents and arrangements are described below to sim-
plify the present disclosure. These are, of course, merely
examples and are not intended to be limiting. For exam-
ple, the formation of a first feature over or on a second
feature in the description that follows may include em-
bodiments in which the first and second features are
formed in direct contact, and may also include embodi-
ments in which additional features may be formed be-
tween the first and second features, such that the first
and second features may not be in direct contact.
[0024] In the following detailed description, spatially
relative terms, such as "on", "above", "under", "below",
"left" and "right" are used for representing the relationship
between the relative positions of each element as illus-
trated in the drawings, and are not meant to limit the
invention. The spatially relative terms are intended to en-
compass different orientations of the device in use or
operation in addition to the orientation depicted in the
figures.
[0025] In addition, the present disclosure may repeat
reference numerals and/or letters in the various exam-
ples. This repetition is for the purpose of simplicity and
clarity and does not in itself dictate a relationship between
the various embodiments and/or configurations dis-
cussed. Various features may be arbitrarily drawn in dif-
ferent scales for the sake of simplicity and clarity. Fur-
thermore, some elements not shown or described in the
embodiments have the forms known by persons skilled
in the field of the invention.
[0026] Referring to FIG. 1A, which is a schematic view
illustrating the patient wearing an orthodontic correction
device 1, in accordance with some embodiments of the
invention. As shown in FIG. 1A, the orthodontic correction
device 1 includes a first masticatory unit 10 with a rigid
body and a second masticatory unit 20 with a rigid body,
wherein the first and second masticatory units 10 and 20
are removably worn on the maxillary dental arch 100 and
the mandibular dental arch 200 of the patient, respec-
tively. Therefore, the patient can freely wear or remove
the first and second masticatory units 10 and 20 accord-
ing to the occasion and needs, and can clean teeth nor-
mally (convenient to use).
[0027] Being rigid bodies, the first and second masti-
catory units 10 and 20 can be worn during mastication,
such as eating food and chewing gum, and the patient
do not have to worry about possible damage to the first
and second masticatory units 10 and 20. In some em-
bodiments, the first and second masticatory units 10 and
20 may be made of acrylic resin, resin splint materials or
resin denture materials suitable for use in oral applica-
tions, and can have appropriate and enough hardness
to meet biological and mechanical requirements. For ex-
ample, the first and second masticatory units 10 and 20
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can withstand short-term to moderate duration of func-
tional/occlusal loads and wear without deformation.
[0028] FIG. 1B is a schematic view illustrating the first
and second masticatory units 10 and 20 of the orthodontic
correction device 1 in occlusion during mastication of the
patient. First, it should be understood that when the pa-
tient wears the first and second masticatory units 10 and
20 during mastication, occlusal loading resulting from the
occlusion of the maxillary dental arch 100 and the man-
dibular dental arch 200 can be transmitted to each tooth
through the first and second masticatory units 10 and 20
and to the surrounding alveolar bone under the hydro-
static pressure effect of periodontal membrane, thereby
acting as a driving/corrective force of the orthodontic cor-
rection device 1 (this working principle will be further il-
lustrated in detail later).
[0029] It is also noted that the rigid bodies of the first
and second masticatory units 10 and 20 do not deform
or apply resilient corrective force against the teeth, and
their shape are maintained without deformation when ac-
commodating misaligned teeth even under loading from
occlusal forces. In contrast, clear aligners used in prior
art (described above) are flexible and deform to try to
accommodate misaligned teeth. The deformed aligner
body or shell applies resilient force against the mis-
aligned teeth as the aligner body or shell tries to return
to its original shape, to correct the misaligned teeth.
[0030] Referring to FIG. 1B, a number of recesses R
(indicated by dashed lines) are formed on the inner sur-
face (also referred to as a tooth receiving surface) of the
first and second masticatory units 10 and 20 for accom-
modating the teeth of the maxillary and mandibular dental
arches 100 and 200 of the patient. In some embodiments
as illustrated in FIG. 1B, a first premolar 202 in the man-
dibular dental arch 200 is an unerupted tooth or partially
erupted tooth (first tooth) requiring correction, and the
first tooth 202 may also be biased either toward the buc-
cal side or the lingual side thereof (not shown). In addi-
tion, the recesses R of the first and second masticatory
units 10 and 20 includes a number of (second) recesses
R1 and one (first) recess R2 (formed on the inner surface
of the second masticatory unit 20). When the first and
second masticatory units 10 and 20 are worn (FIG. 1B),
the positions of the (second) recesses R1 respectively
correspond to positions of the patient’s teeth (second
teeth) which don’t require orthodontic correction, and the
shapes of the second recesses R1 conform to the shapes
of the corresponding second teeth of the maxillary and
mandibular dental arches 100 and 200. The position of
the first recess R2 corresponds to the position of the pa-
tient’s tooth (first tooth, e.g., first premolar 202) in mal-
position which requires orthodontic correction, and a
space G is formed between the first recess R2 and the
first premolar 202.
[0031] The number and position of the first recess R2
may also change accordingly when the number and po-
sition of the patient’s (first) tooth or teeth requiring cor-
rection are changed in different embodiments. For ex-

ample, the first tooth needing correction may also be lo-
cated in the maxillary dental arch 100, and the first recess
R2 may be disposed on the inner surface of the first mas-
ticatory unit 10 to correspond to the first tooth.
[0032] When the patient wears the first and second
masticatory units 10 and 20 during mastication, occlusal
loading resulting from the occlusion of the maxillary den-
tal arch 100 and the mandibular dental arch 200 is ex-
erted through the first and second masticatory units 10
and 20 and distributed to each tooth. Then, the occlusal
loading on each tooth is transmitted to the root and the
periodontal ligament, and to the surrounding alveolar
bone under the hydrostatic pressure effect. More specif-
ically, the occlusal loading is transmitted to the second
teeth (and the first tooth adjacent to the second teeth)
through the second recesses R1 (they are in direct con-
tact with the second teeth which don’t require correction)
of the first and second masticatory units 10 and 20. At
this time, the second recesses R1 can maintain and limit
the movement of the second teeth. On the other hand,
the first tooth is allowed to move in the space G under
the action of the occlusal loading. Therefore, the occlusal
loading is a corrective force that can be used to move
the (first) tooth requiring correction, and the corrective
force is exerted intermittently and physiologically on the
teeth, which can reduce the discomfort of the patient. In
addition, the occlusal loading can also act as a driving
force for activating at least one first elastic member 40
(which will be illustrated later) of the orthodontic correc-
tion device 1.
[0033] It should also be understood that the corrective
working principle of the orthodontic correction device 1
is clearly different from the corrective working principle
of the prior art (for example, clear aligners). Orthodontic
tooth movement is a process wherein mechanical force
is applied to a tooth to cause bone remodeling. Tooth
movement in the alveolar bone is actually the formation
of new bone on the tension side of the periodontal liga-
ment and bone resorption on the compression side. Light
force is desirable because bone resorption occurs direct-
ly with less cell death, allowing a tooth to move through
the alveolar bone more easily. Heavy and continuous
force is undesirable because cell death in the periodontal
ligament halts tooth movement and the long duration of
the root surface of the tooth contacting the wall of the
alveolar socket increases root resorption risks. As de-
scribe above, in the case of clear aligners used in prior
art, the body of the aligner is flexible and applies resilient
force on the tooth in malposition, also in a constant way
over 20 hours per day. In contrast, the rigid bodies of the
first and second masticatory units 10 and 20 of the or-
thodontic correction device 1 in some embodiments of
the invention are not flexible and do not deform when the
device is worn during mastication (even under the occlu-
sal loading). In particular, the orthodontic correction de-
vice 1 relies on intermittent short-duration occlusal load-
ing generated during mastication for the driving force/or-
thodontic corrective force, reducing the time and discom-
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fort of wearing the device while accelerating orthodontic
tooth movement.
[0034] In some embodiments, the orthodontic correc-
tion device 1 can also utilize the resilient restoring force
of an elastic member as a corrective force to more effi-
ciently and quickly guide the first tooth that is an unerupt-
ed tooth or partially erupted tooth requiring correction
(e.g., the first premolar 202 in the mandibular dental arch
200) to its corrected finish position or desired position
(e.g., the fully erupted and normal position aligned with
other teeth). In some embodiments, the first recess R2
also has a shape that allows the first tooth to move from
an initial (misaligned) position to a desired position (or
corrected finish position), that is, the shape of the first
recess R2 determines the desired position of the first
tooth.
[0035] Referring to FIG. 1B and FIG. 2, wherein FIG.
2 is a schematic perspective view illustrating the config-
uration of a first elastic member 40 of the orthodontic
correction device 1 (FIG. 1B), in accordance with some
embodiments. The first elastic member 40 can be con-
figured to stretch across the occlusal surface B2 of the
masticatory unit 20, and both ends of the first elastic
member 40 are respectively coupled with two first con-
nection parts 30 affixed to the opposing buccal surface
202A and lingual surface 202B of the first tooth (first
premolar 202). In some embodiments, the first connec-
tion parts 30 each may have a hook structure (but not
limited thereto) and may be affixed to the first premolar
202 by, for example, adhesive. The material of the first
connection parts 30 may comprise stainless steel, nickel
titanium alloy, or plastic ceramic. In some embodiments,
the first elastic member 40 may be a spring, an elastic
band, or a power chain.
[0036] With the above configuration, when the patient
wears the orthodontic correction device 1 during masti-
cation, the occlusal loading, in addition to being trans-
mitted to each tooth through the first and second masti-
catory unit 10 and 20, can also activate the stretched first
elastic member 40 to drive the first tooth (first premolar
202) to its desired position (or corrected finish position).
In some embodiments, the first elastic member 40 is a
lifting member that can generate or apply a resilient (re-
storing) force to pull the first tooth out of the alveolar bone
(as indicated by the arrow in FIG. 2) and reach its fully
erupted position.
[0037] Referring to FIG. 2, a first guiding groove 22
may be formed on the occlusal surface B2 of the masti-
catory unit 20 for retaining the first elastic member 40
therein and preventing the first elastic member 40 from
slipping on the occlusal surface B2 during the correction
process. In some embodiments, the orientation of the
first guiding groove determines the moving direction of
the first tooth. For example, when the first guiding groove
22 is formed on the occlusal surface B2 in a straight line
(such as extending from the buccal edge of the occlusal
surface B2 to the lingual edge of the occlusal surface B2)
and is disposed to correspond to a central position of the

(inner) surface of the first recess R2, the first elastic mem-
ber 40 retained in the first guiding groove 22 can exert a
resilient force to pull the first tooth toward the central po-
sition of the surface of the first recess R2. When the ori-
entation of the first guiding groove 22 is offset with respect
to the central position of the surface of the first recess
R2, the first elastic member 40 retained in the first guiding
groove 22 can exert a resilient force to pull the first tooth
toward the orientation of the first guiding groove 22.
[0038] FIG. 3A is a schematic top-down view of a mas-
ticatory unit and a partial enlarged view of a first guiding
groove 22 on the occlusal surface of the masticatory unit,
in accordance with some embodiments. In FIG. 3A, the
first guiding groove 22 is arranged in a similar manner to
the first guiding groove 22 illustrated in FIG. 2, and the
(misaligned) first tooth 202 that is partially erupted is lo-
cated on the lingual side of the dental arch. FIG. 3B is a
schematic top-down view illustrating how a first elastic
member 40 (such as an elastic band) is stretched across
the occlusal surface of the masticatory unit, is retained
in the first guiding groove 22, and is coupled with two first
connection parts 30 affixed to the opposing buccal sur-
face and lingual surface of the first tooth 202 requiring
correction, in accordance with some embodiments. With
the configuration shown in FIGS. 3A and 3B, the first
elastic member 40 can exert a resilient force to move the
misaligned first tooth 202 to its desired position (or cor-
rected finish position). In some embodiments, the mis-
aligned first tooth 202 may also be located on the buccal
side of the dental arch, and the above device shown in
FIGS. 3A and 3B can also guide the first tooth 202 to its
desired position.
[0039] FIG. 3C is a schematic top-down view of a mas-
ticatory unit and a partial enlarged view of a guiding hole
23 (indicated by dashed lines) formed in the wall under
the occlusal surface of the masticatory unit, in accord-
ance with some embodiments. In FIG. 3C, the wall under
the occlusal surface of the masticatory unit has a suffi-
cient thickness (not shown), and a guiding hole 23 is con-
figured to extend from a lingual sidewall (e.g., the right
sidewall shown in FIG. 3C) of the masticatory unit through
the wall under the occlusal surface of the masticatory
unit to a lingual sidewall (e.g., the left sidewall shown in
FIG. 3C) of the masticatory unit. Although not shown, a
first elastic member 40 can be configured to pass through
the guiding hole 23 to couple with two first connecting
parts 30 affixed to the opposing buccal surface and lin-
gual surface of the first tooth 202 (similar to the arrange-
ment illustrated in FIG. 3B), thereby exerting a resilient
corrective force against the first tooth 202 in malposition
to guide it to the desired position. Similar to the function
of the first guiding groove 22 described above, the ori-
entation of the guiding hole 23 can also determine the
moving direction of the first tooth.
[0040] Referring back to FIG. 2, in some embodiments,
a number of (e.g., two) guiding openings 24 may be
formed on the opposing buccal sidewall S 1 (correspond-
ing to the buccal surface 202A of the first tooth) and lin-
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gual sidewall S2 (corresponding to the lingual surface
202B of the first tooth) of the masticatory unit 20, respec-
tively. When the first elastic member 40 drives the first
tooth 202 to move, the guiding opening 24 allow the first
connection parts 30 affixed to the opposing lingual sur-
face 202A and lingual surface 202B of the first tooth 202
to move therein. In particular, the orientation and the
length of the guiding openings 24 determine the moving
direction and the moving distance of the first tooth 202.
For example, when the first connection parts 30 affixed
to the first tooth 202 are driven by the first elastic member
40 to move along the guiding openings 24, the (maxi-
mum) moving distance of the first connection parts 30
can be determined by the length (such as the length T1
shown in FIG. 4A or the length T2 shown in FIG. 4B) of
the guiding openings 24, and the moving direction (for
example, as indicated by the arrow in FIG. 4A or FIG.
4B) of the first connection parts 30 can be determined
by the orientation of the guiding openings 24. Therefore,
the guiding openings 24 can be configured with different
lengths and orientations according to different correc-
tion/moving distances and directions required for the
unerupted or partially erupted first tooth 202.
[0041] Referring to FIG. 1B and FIG. 5, in order to im-
prove or increase the retention of the masticatory unit on
the dental arch (the second masticatory unit 20 on the
mandibular dental arch 200 will be described as an ex-
ample), at least one additional opening 26 is also formed
on each of the opposing buccal sidewall S1 and lingual
sidewall S2 of the masticatory unit 20, and the additional
openings 26 correspond to at least one of the teeth (sec-
ond teeth) of the mandibular dental arch 200 that do not
need orthodontic correction. In addition, the orthodontic
correction device 1 may further include a number of (e.g.,
two) second connection parts 32 and a second elastic
member 42. The second connection parts 32 are respec-
tively affixed to the opposing buccal surface and lingual
surface of the second tooth exposed by the additional
openings 26. The second elastic member 42 is config-
ured to stretch across the occlusal surface B2 of the mas-
ticatory unit 20, and both ends of the second elastic mem-
ber 42 are respectively coupled with two second connec-
tion parts 32 affixed to the opposing surfaces of the sec-
ond tooth. In some embodiments, the additional openings
26 can be configured to close fit with the second connec-
tion parts 32 without much moving space. With the above
configuration, the resilient force of the second elastic
member 42 coupled with the second tooth can cause the
masticatory unit 20 to be firmly held on the mandibular
dental arch 200 (as indicated by the arrow in FIG. 5).
[0042] Moreover, an additional groove 25 may also be
formed on the occlusal surface B2 of the masticatory unit
20 for retaining the second elastic member 42 therein. It
should be understood that the number and position of
the additional openings 26, the second connection parts
32, the second elastic member 42, and the additional
groove 25 can be configured according to actual needs.
In some embodiments, the structures and materials of

the second connection parts 32 and the elastic member
42 are the same as or similar to those of the first connec-
tion parts 30 and the first elastic member 40. Although
not shown, the design of the additional openings 26, the
second connection parts 32, the second elastic member
42, and the additional groove 25 may also be applied to
the masticatory unit 10, so as to improve or increase the
retention of the first masticatory unit 10 on the maxillary
dental arch 100.
[0043] Referring to FIG. 6, in some embodiments, the
orthodontic correction device 1 may further include at
least one third connection part 34 and at least one third
elastic member 44 in order to guide the first tooth (such
as the first premolar 202 in the mandibular dental arch
200) in a non-vertical upward direction as desired (in this
case, each guiding opening 24 may be arranged as
shown in FIG. 4B). As shown in FIG. 6, the at least one
third connection part 34 may be affixed to at least one of
the buccal sidewall S1 and the lingual sidewall S2 of the
masticatory unit 20 based on a guided angle required for
the first tooth 202, and the at least one third elastic mem-
ber 44 is configured to couple with the third connection
part 34 and at least one of the first connection parts 30
affixed to the first tooth 202, so as to generate an auxiliary
resilient force (as indicated by the arrow in FIG. 6) to
guide the movement of the first tooth. Thus, the ortho-
dontic correction efficiency can be improved. In some
embodiments, the structures and materials of the third
connection part 34 and the third elastic member 44 may
be the same as those of the first connection parts 30 and
the first elastic member 40.
[0044] In some embodiments as illustrated in FIG. 6,
since the third connection part 34 is affixed to one side-
wall (such as the buccal sidewall S1) of the masticatory
unit 20 and the third elastic member 44 is configured to
stretch across the occlusal surface B2 of the masticatory
unit 20 to couple with the first connection parts 30 located
on the opposing surfaces of the first tooth 202, at least
one additional guiding groove 27 may also be corre-
spondingly provided or formed on at least one of the oc-
clusal surface B2, the buccal sidewall S1, and the lingual
sidewall S2 of the masticatory unit 20 for retaining the
third elastic member 44 therein and preventing it from
slipping freely. Depending on the arrangement position
of the third connection part 34 and the connection manner
of the third elastic member 44, the arrangement position
of the additional guiding groove 27 may also be corre-
spondingly changed.
[0045] It should also be understood that, since the oc-
clusal loading generated during mastication of the patient
can cause the first tooth 202 to move relative to the sur-
rounding alveolar bone (as described above), the resil-
ient (restoring) force of the above elastic members (such
as the first elastic member 40 and the third elastic mem-
ber 44) can further be utilized to more easily and quickly
guide the first tooth 202 to its desired position. In addition,
as the first tooth 202 undergoes a slight movement rel-
ative to the alveolar bone during mastication, the elastic
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members each may also maintain its elasticity (i.e., not
in a tight state, with intermittent contraction) as the first
tooth 202 moves. As a result, the force exerted by the
elastic members on the first tooth 202 is less likely to
cause discomfort to the patient, and the elastic members
are less prone to elastic fatigue.
[0046] Furthermore, the orthodontic correction device
1 in the above embodiments is designed to be used dur-
ing mastication when its orthodontic correction function
is activated by occlusal loading. Therefore, for the ortho-
dontic correction device 1 to be functional, it requires
features that establish functional occlusion during mas-
tication. For an occlusion to be functional, the maxillary
and mandibular teeth should contact in an efficient way
without producing trauma for all movements of the jaw
during mastication. In the case of the embodiments de-
scribed above, occlusion takes place through the contact
of the worn masticatory units, and the occlusal surfaces
of the masticatory units should have features that can
establish functional occlusion.
[0047] FIG. 7 is a schematic view illustrating the occlu-
sal features on the occlusal surface of one masticatory
unit 10 or 20 in FIG. 1B, in accordance with some em-
bodiments. As shown in FIG. 7, cusps features F1 and
fossae features F2 are formed on the occlusal surface
B1 of the masticatory unit 10 or the occlusal surface B2
of the masticatory unit 20, and in a preferred embodiment,
all the fossae features F2 are distributed in a curve (e.g.
a parabola). In addition, when the first and second mas-
ticatory units 10 and 20 make contact (i.e., in occlusion),
the cusps features F1 of one masticatory unit contact the
fossae features F2 of the other masticatory unit, and vice
versa (see FIG. 8). Accordingly, when the patient wears
the first and second masticatory units 10 and 20 during
mastication, the occlusal points of the first and second
masticatory units 10 and 20 (i.e. cusps and fossae fea-
tures F1 and F2) preferably contact each other simulta-
neously and separate from each other simultaneously.
Also, occlusion occurs with the maximum effective con-
tact area without slipping or other damaging movements,
and pressure is more evenly distributed on the first and
second masticatory units 10 and 20. Consequently, the
effectiveness of correction and comfort of the patient
wearing the first and second masticatory units 10 and 20
are improved.
[0048] Referring back to FIG. 1B, in some embodi-
ments, the first masticatory unit 10 further has a number
of (e.g., two) canine protection features F3 formed on the
left and right buccal sidewalls thereof. Each canine pro-
tection feature F3 form a guiding surface on the lingual
side thereof (not shown) for guiding the second mastica-
tory unit 20. Accordingly, the canine protection features
F3 limit the movement range of the second masticatory
unit 20 relative to the first masticatory unit 10 in the hor-
izontal direction during mastication, thereby improving
the stability and safety of the patient wearing the ortho-
dontic correction device 1.
[0049] Although the orthodontic correction device 1 de-

scribed above includes two masticatory units 10 and 20,
it may also include a single masticatory unit placed on
the maxillary or mandibular dental arch with at least one
tooth in malposition. For example, when the patient’s
teeth in malposition are maxillary teeth, he can wear a
single masticatory unit on his maxillary dental arch. Con-
versely, the patient can wear a single masticatory unit on
his mandibular dental arch. When the patient wears a
single masticatory unit on one dental arch, the mastica-
tory unit and the opposing dental arch can also establish
functional occlusion through cusps and fossae features
on their occlusal surfaces.
[0050] In some embodiments as illustrated in FIG. 9,
a buffering member M may also be disposed between
the first recess R2 of the masticatory unit 20 and the first
tooth 202 for transmitting and buffering the force between
the first recess R2 and the first tooth 202. More specifi-
cally, the buffering member M can be an elastic member
made of a soft and non-hardening silicon-based material,
and can be affixed to the inner surface of the first recess
R2 by, for example, adhesive. Preferably, after the first
tooth 202 is pulled out of the alveolar bone by the cor-
rective force (including the occlusal loading generated
during mastication and the resilient restoring force of the
elastic members) of the orthodontic correction device 1,
the buffering member M can cover the entire crown of
the first tooth 202. It should be understood that after the
first tooth 202 is pulled out of the alveolar bone, it may
continue to move in the first recess R2 under the action
of the occlusal loading. When the first tooth 202 is close
to the surface of the first recess R2, the buffering member
M can be deformed and cover the crown surface of the
first tooth 202, thereby buffering the force and reducing
the pain or discomfort felt by the patient. In some em-
bodiments, the designed shape (not shown) of the first
recess R2 can also exert a guiding force on the first tooth
202 through the buffering member M, causing the first
tooth that is still in malposition and moving to be guided
to its desired corrected finish position.
[0051] The patient wearing the orthodontic correction
device 1 of the above embodiments only needs to use a
relatively short correction time (for example, wearing the
device 1 several times a day and chewing for 15 to 20
minutes each time) to achieve significant orthodontic cor-
rection (moving) effect. Conversely, the wearing (correc-
tion) time of the clear aligners used in prior art must be
more than 20 hours per day, and the correction effect on
the unerupted teeth is also limited.
[0052] Many variations or modifications can be made
to the embodiments of the invention. For example, the
rigid masticatory unit (such as the masticatory unit 10 or
20 in FIGS. 1 to 9) of the orthodontic correction device
can be replaced with a non-rigid correction unit, and the
guiding groove (such as the first guiding groove 22) for
retaining the elastic member (such as the first elastic
member 40) formed on the occlusal surface of the mas-
ticatory unit can be replaced with multiple raised guiding
parts formed on the surface of the correction unit.
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[0053] FIGS. 10A to 10C are schematic views respec-
tively illustrating a correction unit 300 of an orthodontic
correction device, in accordance with some embodi-
ments (it should be understood that the orthodontic cor-
rection device may include a single or multiple correction
unit 300). In some embodiments, the correction unit 300
is configured to be removably worn on the maxillary den-
tal arch or the mandibular dental arch of the patient. The
body or shell of the correction unit 300 is thin and flexible.
When worn on the dental arch, the correction unit 300 is
flexible to accommodate misaligned teeth, and provides
a resilient corrective force as it tries to return to its original
shape (i.e., deformation). Although not shown, at least
one first recess is formed in the correction unit 300 (for
example, on the inner surface thereof) for accommodat-
ing at least one first tooth of the dental arch that is an
unerupted tooth or partially erupted tooth requiring ortho-
dontic correction.
[0054] In some embodiments as illustrated in FIG. 10A,
a pair of parallel raised guiding parts 301 is formed on
the occlusal surface of the correction unit 300 corre-
sponding to the first recess and the first tooth. Preferably,
the pair of raised guiding parts 301 may extend from the
buccal edge of the occlusal surface of the correction unit
300 to the lingual edge of the occlusal surface that is
opposite the buccal edge for retaining a first elastic mem-
ber (not shown) between the pair of raised guiding parts
301. Similar to the above embodiments, the first elastic
member can stretch across the occlusal surface of the
correction unit 300 to couple with multiple first connection
parts on the opposing surfaces of the first tooth, and the
stretched first elastic member can also exert a resilient
restoring force against the first tooth to guide it to the
desired position. Also, the orientation of the pair of raised
guiding parts 301 (the configuration is similar to the above
first guiding groove 22, and thus the description is not
repeated herein) determines the moving direction of the
first tooth.
[0055] In some alternative embodiments as illustrated
in FIG. 10B, multiple pairs of parallel raised guiding parts
301 may be formed on the occlusal surface of the cor-
rection unit 300 and between the opposing buccal edge
and lingual edge of the occlusal surface. The feature and
function of the raised guiding parts 301 are similar to the
raised guiding parts 301 shown in FIG. 10A, and thus the
description is not repeated herein. In some other alter-
native embodiments as illustrated in FIG. 10C, two pairs
of parallel raised guiding parts 301 are formed on the
opposing buccal sidewall and lingual sidewall of the cor-
rection unit 300, respectively. The raised guiding parts
301 can also be used to retain the above first elastic
member, and the placement/orientation of the raised
guiding parts 301 also determines the moving direction
of the first tooth. As shown in FIGS. 10A to 10C, a number
of guiding openings 310 may be respectively formed on
the buccal sidewall and the lingual sidewall of the cor-
rection unit 300 and corresponding to the first tooth. The
feature and function of the guiding openings are similar

to the guiding openings 24 shown in FIGS. 2, 3, 4 and 6,
and the thus description is not repeated herein. In addi-
tion, the additional groove 25, the second connection
parts 32 and the second elastic member 42 in the above
embodiments may also be added to the application of
the non-rigid correction unit 300.
[0056] As described above, embodiments of the inven-
tion provide a variety of non-intrusive and patient remov-
able devices that can effectively and successfully guide
the unerupted or partially erupted teeth positioned below
the occlusal surface to their desired positions (e.g., the
fully erupted and normal positions), which overcomes the
problem that the traditional orthodontic appliances are
difficult to correct teeth that are not fully erupted.
[0057] Although embodiments of the present disclo-
sure and their advantages have been described in detail,
it should be understood that various changes, substitu-
tions and alterations can be made herein without depart-
ing from the spirit and scope of the disclosure as defined
by the appended claims. For example, it will be readily
understood by those skilled in the art that many of the
features, functions, processes, and materials described
herein may be varied while remaining within the scope
of the present disclosure. Moreover, the scope of the
present application is not intended to be limited to the
particular embodiments of the process, machine, manu-
facture, composition of matter, means, methods and
steps described in the specification. As one of ordinary
skill in the art will readily appreciate from the disclosure
of the present disclosure, processes, machines, manu-
facture, compositions of matter, means, methods, or
steps, presently existing or later to be developed, that
perform substantially the same function or achieve sub-
stantially the same result as the corresponding embodi-
ments described herein may be utilized according to the
present disclosure. Accordingly, the appended claims
are intended to include within their scope such process-
es, machines, manufacture, compositions of matter,
means, methods, or steps. In addition, each claim con-
stitutes a separate embodiment, and the combination of
various claims and embodiments are within the scope of
the disclosure.

Claims

1. An orthodontic correction device, comprising:

a masticatory unit with a rigid body configured
to be removably worn on a dental arch, wherein
the masticatory unit does not deform when ac-
commodating misaligned teeth of the dental
arch, and a material strength of the masticatory
unit is sufficient to withstand an occlusal loading
generated during mastication;
a first recess formed in the masticatory unit and
configured to accommodate a first tooth of the
dental arch that is an unerupted or partially
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erupted tooth requiring orthodontic correction,
wherein the first recess has a shape that allows
the first tooth to move from an initial position to
a desired position;
a first guiding groove formed on an occlusal sur-
face of the masticatory unit;
a plurality of first connection parts respectively
affixed to a buccal surface and a lingual surface
of the first tooth opposite to each other; and
a first elastic member configured to stretch
across the occlusal surface of the masticatory
unit, retained in the first guiding groove, and cou-
pled with the first connecting parts affixed to the
first tooth, wherein the occlusal loading gener-
ated during mastication is transmitted to teeth
of the dental arch through the masticatory unit
and activates the first elastic member to drive
the first tooth to the desired position, and an ori-
entation of the first guiding groove determines
a moving direction of the first tooth.

2. The orthodontic correction device as claimed in claim
1, wherein the masticatory unit further has a plurality
of second recesses configured to accommodate
second teeth of the dental arch which do not require
orthodontic correction, wherein shapes of the sec-
ond recesses conform to shapes of the second teeth,
and the occlusal loading generated during mastica-
tion is transmitted to the second teeth and the first
tooth adjacent to the second teeth through the sec-
ond recesses of the masticatory unit.

3. The orthodontic correction device as claimed in claim
2, wherein the masticatory unit further has a plurality
of guiding openings respectively formed on a buccal
sidewall and a lingual sidewall of the masticatory unit
and corresponding to the first tooth, wherein when
the first elastic member drives the first tooth to move,
the guiding openings allow the first connection parts
affixed to the buccal surface and the lingual surface
of the first tooth to move therein, and an orientation
and a length of the guiding openings determine a
moving direction and a moving distance of the first
tooth.

4. The orthodontic correction device as claimed in claim
2, wherein the masticatory unit further has a plurality
of additional openings respectively formed on a buc-
cal sidewall and a lingual sidewall of the masticatory
unit and corresponding to one of the second teeth,
and the orthodontic correction device further com-
prises a plurality of second connection parts and a
second elastic member, wherein the second connec-
tion parts are respectively affixed to a buccal side
and a lingual side of the second tooth exposed by
the additional openings, and the second elastic
member is configured to stretch across the occlusal
surface of the masticatory unit to couple with the sec-

ond connection parts affixed to the second tooth, so
as to increase the retention of the masticatory unit
on the dental arch.

5. The orthodontic correction device as claimed in claim
4, wherein the occlusal surface of the masticatory
unit further forms an additional groove configured to
retain the second elastic member therein.

6. The orthodontic correction device as claimed in claim
4, further comprising a third connection part and a
third elastic member, wherein the third connecting
part is affixed to one of the buccal sidewall and the
lingual sidewall of the masticatory unit, and the third
elastic member is configured to couple with the third
connection part and at least one of the first connec-
tion parts affixed to the first tooth, so as to generate
an auxiliary resilient force to guide the movement of
the first tooth.

7. The orthodontic correction device as claimed in claim
6, wherein at least one additional guiding groove is
further formed on at least one of the occlusal surface,
the buccal sidewall and the lingual sidewall of the
masticatory unit and configured to retain the third
elastic member therein.

8. The orthodontic correction device as claimed in claim
1, wherein the occlusal surface of the masticatory
unit further has a plurality of cusps features and a
plurality of fossae features.

9. An orthodontic correction device, comprising:

a masticatory unit with a rigid body configured
to be removably worn on a dental arch, wherein
the masticatory unit does not deform when ac-
commodating misaligned teeth of the dental
arch, and a material strength of the masticatory
unit is sufficient to withstand an occlusal loading
generated during mastication;
a first recess formed in the masticatory unit and
configured to accommodate a first tooth of the
dental arch that is an unerupted or partially
erupted tooth requiring orthodontic correction,
wherein the first recess has a shape that allows
the first tooth to move from an initial position to
a desired position;
a guiding hole formed in a wall under an occlusal
surface of the masticatory unit and extending
from a buccal sidewall of the masticatory unit to
a lingual sidewall of the masticatory unit that is
opposite the buccal sidewall;
a plurality of first connection parts respectively
affixed to a buccal surface and a lingual surface
of the first tooth opposite to each other; and
a first elastic member configured to pass through
the guiding hole to couple with the first connec-

17 18 



EP 3 443 929 A1

11

5

10

15

20

25

30

35

40

45

50

55

tion parts affixed to the first tooth, wherein the
occlusal loading generated during mastication
is transmitted to teeth of the dental arch through
the masticatory unit and activates the first elastic
member to drive the first tooth to the desired
position, and an orientation of the guiding hole
determines a moving direction of the first tooth.

10. An orthodontic correction device, comprising:

a correction unit configured to be removably
worn on a dental arch, wherein when worn, the
correction unit is flexible to accommodate mis-
aligned teeth of the dental arch;
a first recess formed in the correction unit and
configured to accommodate a first tooth of the
dental arch that is an unerupted or partially
erupted tooth requiring orthodontic correction;
a plurality of raised guiding parts formed on at
least one surface of the correction unit corre-
sponding to the first tooth, and the raised guiding
parts are parallel to each other;
a plurality of first connection parts respectively
affixed to a buccal surface and a lingual surface
of the first tooth opposite to each other; and
a first elastic member configured to stretch
across an occlusal surface of the correction unit,
retained between the raised guiding parts, and
coupled with the first connection parts affixed to
the first tooth, so as to generate a resilient force
to drive the first tooth to a desired position,
wherein an orientation of the raised guiding parts
determines a moving direction of the first tooth.

11. The orthodontic correction device as claimed in claim
10, wherein the raised guiding parts include a pair
of raised guiding parts formed on the occlusal sur-
face of the correction unit and extending from a buc-
cal edge of the occlusal surface to a lingual edge of
the occlusal surface that is opposite the buccal edge.

12. The orthodontic correction device as claimed in claim
10, wherein the raised guiding parts include multiple
pairs of raised guiding parts formed on the occlusal
surface of the correction unit and between a buccal
edge of the occlusal surface and a lingual edge of
the occlusal surface that is opposite the buccal edge.

13. The orthodontic correction device as claimed in claim
10, wherein the raised guiding parts include multiple
pairs of raised guiding parts respectively formed on
a buccal sidewall of the correction unit and a lingual
sidewall of the correction unit that is opposite the
buccal sidewall.
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