
DESCRIPTION 

METHOD FOR MANUFACTURING TRANSPARENT BRACES 

5 Technical Field 

The present invention relates, in general, to methods for 

manufacturing transparent braces and, more particularly, to a 

method for manufacturing transparent braces in such a way that 

a plurality of dental molds are manufactured based on 

10 orthodontic dental data that created on the basis of 

15 

current dental data of a patient and instructions of a dentist 

and includes a plurality orthodontic process steps, and then 

transparent substances are vacuum-pressed onto the respective 

dental molds. 

Background Art 

Generally, orthodontic methods are classified into a 

metal orthodontic method using an orthodontic device including 

a metal bracket, a lingual orthodontic method in which an 

20 orthodontic device is installed on inner surfaces of the teeth 

of a patient, and a transparent orthodontic method in which a 

transparent brace made of transparent material is mounted to 

the teeth of the patient. 

Particularly, in the case of the transparent orthodontic 

25 method, the transparent brace made of transparent material 



installed on the teeth in such a way that it covers the teeth 

in a manner similar to that of a mouthpiece. The brace not 

easily sible. In addition, the brace is removable and 

wearable. Therefore, the transparent orthodontic method is 

5 receiving rrmch attention, compared to the other orthodontic 

methods. 

The conventional transparent orthodontic method includes 

obtaining current dental data of a patient, predicting final 

orthodontic dental data, comparing the current dental data and 

JO the orthodontic dental data with each other by morphing so 

that orthodontic dental data with regard to respective several 

15 

steps created, and manufacturing transparent braces 

respective steps. 

However, in the conventional 

method, the process is divided into 

transparent orthodontic 

several steps only by 

morphing without taking into consideration a movable range or 

position of a corresponding tooth. 

in that a comparatively large 

orthodontic process. 

Thus, there is a problem 

error is caused in the 

20 Moreover, the conventional transparent orthodontic method 

25 

provides only orthodontic dental data without providing 

information about the face contour to be predicted after the 

orthodontia. Thus, it is impossible to verify effects of 

orthodontia in advance. 
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Disclosure 

Technical Problem 

Accordingly, the present invention has been made keeping 

in mind the above problems occurring in the prior art, and an 

5 object of the present invention is to provide a method for 

manufacturing transparent braces in such a way that 

orthodontic dental data including a plurality of processing 

steps is created by expanding, rotating and retracting a tooth 

in consideration of individual tooth movement, the orthodontic 

10 dental data is corrected by mapping it with an X-ray 

photograph and a side face photograph a patient so that 

pre-orthodontia and post-orthodontia is created with 

regard to variation in the face contour the patient and is 

verified, and then transparent braces are manufactured based 

15 on the verified orthodontic dental data. 

Technical Solution 

In order to accomplish the above object, the present 

invention provides a method for manufacturing a transparent 

20 brace, including: receiving dental data of a patient 

transmitted from a dental terminal; preprocessing data about a 

3D-scanned dental model and creating cu=ent dental data of 

the patient; processing the current dental data through an 

orthodontia process and creating orthodontic dental data 

25 including a plurality of steps; manufacturing a plurality of 
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dental molds in response to the steps through 3D printing 

based on the orthodontic dental data including the steps; and 

manufacturing a plurality of transparent braces in response to 

the steps in such a way transparent substances are vacuum-

5 pressed onto the respective dental molds. 

Furthermore, preprocessing the 3D-scanned dental model 

data may include automatically setting a resolution and a size 

of the 3D-scanned data to a preset format. 

Further, creating the orthodontic dental data may 

10 include: di vi ding teeth of the patient into upper jaw teeth 

and lower jaw teeth; positioning the current dental data for 

orthodontia; separating the teeth from a gum area; separating 

the teeth from each other to secure space for moving a tooth; 

setting reference teeth information; and processing the tooth 

15 based on the set reference teeth information through at least 

one of an expansion operation, a rotation operation and a 

retraction operation and creating orthodontic dental data 

including a plurality of steps. 

In addition, creating the pre-orthodontia and post-

20 orthodontia data may include: overlapping a side face 

photograph of the dental data of the patient with an X-ray 

photograph of the face of the patient; creating profile 

information in which reference points of a craniofacial 

skeleton of the patient are connected to each other while the 

25 side face photograph overlaps with the X-ray photograph, and 
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mapping the current dental data with the profile information; 

changing, from the pre-orthodontia data in which the side face 

photograph, the X-ray photograph and the current dental data 

of the patient are mapped with each other, the current dental 

5 data to the processed orthodontic dental data; and creating 

the post-orthodontia data in such a way that, response to a 

displacement resulting from the change of current dental 

data to the orthodontic dental data, the X-ray photograph and 

the side face photograph that are integrally mapped with each 

10 other are varied by the displacement. 

Preferably, verifying the pre-orthodontia and post­

orthodontia data may include: transmitting orthodontic data 

including both the created orthodontic data and the 

pre-orthodontia and post-orthodontia data to the dental 

15 terminal, and allowing a dentist and the to verify the 

orthodontic data; filing correction details of the orthodontic 

data to an orthodontic management server, the dentist 

determining whether the correction details are present; and 

feeding back to creating the orthodontic dental data when the 

20 correction details are received. 

Furthermore, manufacturing the plurality of transparent 

braces may include vacuum-pressing transparent substances 

having different thicknesses onto the respective dental molds 

for the steps and manufacturing the transparent having 

25 different rigidities in response to the respective steps. 
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Advantageous Effects 

In a method manufacturing transparent braces 

according to the present invention, because orthodontic dental 

5 data including a plurality of processing steps created 

based on individual tooth movement, the orthodontic process 

can be precisely performed. 

Furthermore, the orthodontic dental data is mapped with a 

face photograph and an X-ray photograph of a patient so that 

10 prediction of variation in the face contour of the patient 

after the orthodontia possible. Therefore, effects the 

orthodontia can be checked in advanced. 

In addition, a plurality of transparent braces having 

different rigidities in response to the respective steps of 

15 the orthodontic dental data are manufactured, thus minimizing 

inconvenience of the patient, and enhancing compatibility with 

the teeth of the patient, thereby improving the orthodontic 

effects. Moreover, because the duration for which the patient 

wears each transparent brace is reduced, there are advantages 

20 in terms of hygiene. 

Description of Drawings 

Fig. 1 is a block diagram of illustrating a system for 

manufacturing transparent braces according to a preferred 

25 embodiment of the present invention; 
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Fig. 2 a flowchart showing a method of manufacturing 

the transparent brace according to the preferred embodiment of 

the present invention; 

Fig. 3 illustrates dental data of a patient which is 

5 transmitted from a dental terminal according to the preferred 

embodiment of the present invention; 

Figs. 4 through 11 are views showing a process of setting 

dental data to create orthodontic dental data according to the 

preferred embodiment of the present invention; 

JO Fig. 12 a flowchart of a method of creating 

orthodontic dental data according to the preferred embodiment 

of the present invention; 

Figs. 13 through 21 are views successively showing steps 

of the method creating the orthodontic dental data of Fig. 

15 12; 

Figs. 22 through 30 are views successively showing steps 

of a process of the orthodontic dental data according 

to the embodiment of the present invention; 

Figs. 31 through 33 are views successively showing steps 

20 of a process of creating data for comparing the appearance 

variation of a patient pre-orthodontia and post-orthodontia 

according to the embodiment of the present invention; 

Fig. 34 a view schematically showing an orthodontic 

dental data format according to the embodiment of the 

25 invention; and 
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Figs. 36 and 37 are views successively showing steps of a 

process of applying identification information to a dental 

mold according to the embodiment of the present invention. 

5 Best Mode 

Hereinafter, an embodiment of the present invention will 

be explained in detail with reference to the attached 

drawings. 

Fig. 1 is a block diagram of illustrating a system 

10 manufacturing transparent braces according to a preferred 

embodiment of the present invention. 

Referring to Fig. 1, the transparent brace manufacturing 

system according to the present invention includes a dental 

terminal 10 which transmits dental data of a patient, an 

15 orthodontic management server 20 which receives dental data of 

the patient from the dental terminal and creates orthodontic 

dental data for the patient through an operation of 3D­

scanning and orthodontically-processing the current dental 

data of the patient, and a brace manufacturing apparatus 30 

20 which manufactures a transparent brace based on the 

orthodontic dental data created by the orthodontic management 

server. 

dental terminal 10 is installed in each dental clinic 

and functions to transmit dental data of the patient. The 

25 dental data of the patient includes all data related to the 
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5 

teeth of the patient, for example, a dental X-ray photograph 

of the patient, front and side face photographs of the 

patient, orthodontic instructions made by a patient's dentist, 

a teeth model of the patient, etc. 

The dental terminal 10 includes 

program which makes out dental data 

a dental 

of the 

data input 

patient and 

transmits the dental data to the orthodontic management server 

20. 

The orthodontic management server 20 includes: a 

10 reception and management unit 210 which receives the dental 

data patients from dental terminals; an orthodontic 

processing unit 220 which three-dimensionally scans the teeth 

model of the received dental data of each patient, creates 

current dental data, preprocesses the current dental data, and 

15 creates orthodontic dental data that is processed 

consideration of orthodontic instructions of the dentist 

the orthodontic instructions are present; a simulation unit 

230 which predicts variation the face contour of 

patient resulting from the orthodontia by means of mapping 

20 among the created orthodontic dental data, the X-ray 

photograph and the face photograph of the patient; and a 

database 240. 

The reception and management unit 210 functions to 

classify dental data of patents transmitted from the dental 

25 terminals by dental clinics and patients and receive the 
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classified data. Here, the reception and management unit 210 

verifies connection from each dental cl such a way an 

ID and passwords for each dental clinic are previously set and 

the dental clinic logs in when needed. 

5 The orthodontic processing unit 220 includes a 3D scanner 

221 which three-dimensionally scans the model of the 

patient of the received dental data, and an orthodontic module 

222 which preprocesses the current dental data of the patient 

which is three-dimensionally scanned, processes the current 

10 dental data in consideration of orthodontic instructions of 

the patient's dentist, and creates orthodontic dental data. 

Here, in the case where the dental data includes current 

dental data of the patient which has been three-dimensionally 

scanned, the orthodontic processing unit may not include the 

15 construction of the 3D scanner. 

The orthodontic module 222 preprocesses the 3D-scanned 

cu=ent dental data of the patient in such a way as to 

automatically set it to preset resolution and Further, 

the orthodontic module 222 divides the teeth into upper jaw 

20 teeth and lower jaw teeth, positions the current dental data 

for orthodontia, separates the teeth from the gum area, 

separates teeth from each other to ensure space moving the 

teeth, sets reference teeth information, and expands, rotates 

and retracts the teeth, thus creating processed orthodontic 

25 dental data. 
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The orthodontic dental data is classified into a 

plurality of operations according to movement of 

including expansion, rotation and retraction of the teeth. In 

other words, expansion, rotation and retraction operations for 

5 creating the orthodontic dental data that is an end product 

form one process. In this way, the orthodontic dental data 

which is classified into a plurality of operations can be 

obtained. 

Here, expansion, rotation and retraction operations 

10 are set such that teeth movement distance is 1 mm or less in 

each operation 

The orthodontic module 222 includes a software program 

for preprocessing teeth and processing orthodontia so that the 

teeth preprocessing operation and the orthodontic processing 

15 operation can be automatically or manually conducted. 

The simulation unit 230 maps the side face photograph of 

the patient, the X-ray photograph and the current dental 

condition data before the orthcdontic processing operation to 

obtain the conditions of the patient before the orthodontia, 

20 maps the patient, the X-ray photograph and the orthodontic 

dental data created from the orthodontic processing unit, and 

outputs contour variation to be predicted the 

orthodontia. 

The brace manufacturing apparatus 30 includes a 3D-

25 printer 310 which manufactures a brace mold based on the 
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created orthodontic dental data, and a vacuum compressor 320 

which vacuum-presses a transparent substance onto the brace 

mold manufactured by the 3D printer, thus manufacturing a 

transparent brace. 

5 Here, the transparent material must be nontoxic 

biocompatible material in consideration of the fact that it 

installed in the mouth. For instance, Tupan which 

transparent biocompatible material, may be used as 

transparent material. 

lQ Hereinafter, a method of manufacturing the transparent 

brace according to the embodiment of the present invention 

will be described. 

Fig. 2 is a flowchart showing the method of manufacturing 

the transparent brace according to the embodiment of the 

15 present invention. 

Referring to FIG. 2, the transparent brace manufacturing 

method includes receiving dental data of a patient that is 

transmitted from a dental terminal (at step 8110). 

The dentist of the corresponding dental clinic can access 

20 the orthodontic management server in such a way as to input 

ID/passwords if the dentist is registered as a member. If the 

dentist is not registered, the access is possible after member 

registration via inputting personal information and 

ID/passwords. 

25 Here, the personal information may include information, 
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such as the name of the dentist, the name and address of the 

dental clinic, etc., which specifies the dental clinic. 

The dental data of the patient must basically include a 

teeth model of the patient. As shown in Fig. 3, the dental 

5 data can be accepted to the reception and management unit in 

the shape of a data format including the instructions of the 

dentist and information about X-ray photographs, front 

photographs and side face photographs of the patient to 

compare pre-orthodontia with post-orthodontia. 

10 After the dental data of the patient is received from the 

dental terminal, the teeth model of the patient 

means of the 3D scanner (at step 8120) . 

scanned by 

obtains the 

as shown in Fig. 

current dental data 

15 preprocessing (at step 8130) . 

4, the orthodontic module 

of the patient through 

Here, the preprocessing refers to a process of 

automatically set the resolution and size of the 3D-scanned 

data to conditions. 

Subsequently, the orthodontic module orthodontically-

20 processes the cu=ent dental data, thus creating orthodontic 

dental data (at step 8140) . 

In detail, from the cu=ent dental data, the 

divided into the upper jaw teeth and the lower jaw teeth. 

are 

Basically, because the teeth are divided into the upper 

25 jaw area and the lower jaw area, it is necessary to divide the 
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teeth the upper jaw teeth and the lower jaw teeth for 

movement of individual teeth. AS shown in Fig. 5, the upper 

jaw teeth and the lower jaw teeth are distinguished by 

detecting an image of a boundary between the upper jaw teeth 

5 and the lower jaw teeth or selective designation. 

The current dental data in which the teeth are divided 

into the upper jaw teeth and the lower jaw teeth is 

positioned. 

That , with regard to the cu=ent scanned data, 

10 when the are scanned in a state of being inclined at a 

predetermined angle, the positioning operation is required for 

correct pcsition alignment of the teeth, as shown 6. 

Thereafter, the orthodontic module separates the teeth 

and the gum area from each other. 

15 Since, in the 3D-scanned current dental data of the 

patient, the teeth and the gum area can be clearly separated 

from each other, the orthodontic module can easily separate 

the teeth and the gum area from each other by means of the 

image boundary detection or the selective designation, as 

20 shown in . 7 . 

After the teeth are separated from the gum area, a tooth 

in need of orthodontia is separated from the other teeth. 

In the case of the teeth in need of orthodontia, the 

position of the teeth must be changed by expansion, rotation, 

25 and retraction operations. Therefore, space in which the 
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teeth in need of orthodontia can move is required. In the 

scanned dental data, because the teeth may be excessively 

close to each other, it may difficult to distinguish the teeth 

from each other. Thus, as shown in Figs. 8 and 9, is 

5 required to separate teeth in need of orthodontia from the 

other teeth. 

10 

After the desired are separated from the other 

teeth, reference information about each individual tooth 

designated. 

As shown in Fig. 

information about a 

10, the reference information includes 

mesial point which is closest to the 

tongue based on an imaginary arch line formed in consideration 

of the whole of the teeth, a distal position which is furthest 

from the tongue, and a FAP point which is located at the 

15 center of teeth based on an imaginary arch line formed 

consideration of the average height of the teeth. 

Further, as show in 11, the reference information 

includes information about an axis set to each tooth. In 

way, the reference information is set. The reference 

20 information is applied to tooth to map it with No. of 

25 

each tooth. 

As such, after the reference information of the teeth 

set, displacement such as expansion, rotation and retraction 

of the teeth can be individually controlled. 

Furthermore, after the reference information of the teeth 

15 



is set, teeth in need of orthodontia are moved through 

expansion, rotation and retraction operations to create 

orthodontic dental data. 

The orthodontic dental data is created by aligning the 

5 teeth to be in need of orthodontia with the imaginary arch 

line in such a way that the teeth are expanded, rotated or 

retracted based on the imaginary arch line formed when setting 

the reference information. 

The orthodontic dental data is data created by moving the 

JO teeth in need of orthodontia to the desired positions through 

the expansion, rotation and retraction operations of the 

teeth. Because of restriction in the distance that the teeth 

can move, the final orthodontic dental data can be created 

through a plurality of steps. 

15 Depending on conditions of teeth, the number of teeth in 

need of orthodontia, locations of the teeth, etc., the steps 

of the expansion, rotation and retraction operations of the 

teeth may be further subdivided. In the case of light 

orthodontia, the expansion, rotation and retraction operations 

20 may comprise comparatively few steps. As such, the number of 

steps of the operations required to create the final 

orthodontic dental data may vary depending on each 

characteristics of each patient. 

The expansion of the tooth means protruding the tooth to 

25 secure space to rotate the tooth. The rotation of the tooth 
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means moving the tooth in four directions, including up, down, 

left and right, towards the target orthodontic position. The 

retraction 

position 

tooth means moving the tooth to its original 

the expanded tooth is corrected by the 

5 rotation. 

Here, the expansion of the tooth is the operation which 

is required when space required for moving the tooth is not 

provided. If the space required for moving the tooth cannot 

be ensured by the expansion, a stripping operation in which 

10 the tooth ground to reduce the width thereof may be further 

conducted. 

Hereinafter, the method of creating the orthodontic 

dental data will be described in more detail with to 

the embodiment. 

15 Fig. 12 is a flowchart of the method of creating 

20 

orthodontic data according to the preferred embodiment 

of the present invention. 

Referring to Fig. 12, a reference teeth line 

to the teeth, as shown in Fig. 13, 

The line is an 

arrangement. 

(at step S210). 

arch line of 

applied 

tooth 

Thereafter, as shown in Fig. 14, teeth in need of 

movement are selected (at step S220) . 

The teeth need of movement can be determined both from 

25 the degree with which a tooth is displaced from the 
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line and from the degree with which a tooth is twisted around 

an axis thereof. 

Subsequently, as shown in . 15, the width of the teeth 

need of movement is compared with the width of the 

5 reference line (at step 8230) . 

In more detail, the teeth are separated, and the width of 

each tooth is measured using the mesial point and the distal 

point of the reference information. 

After the width of each tooth is measured and the 

10 distance between teeth is determined, a securable width of the 

tooth based on the reference line is compared with the size of 

the tooth so as to determine whether space in which each tooth 

need of movement can be moved provided or not. 

If the of a tooth to be moved is greater than a 

15 reference tooth based on the reference line, the tooth to 

20 

be moved and teeth that are disposed on opposite sides thereof 

are expanded together so as to secure space (at step 8240). 

In expansion of each tooth, a tooth movement distance at each 

time is limited to 1 mm or less. 

The following Table 1 shows comparison of the actual 

width of each tooth with a securable width based on the 

reference line. 

<Table l> 

Tooth No. 1 2 3 4 
' 

5 6 

Actual width 5.20 5.48 14. 76 4.31 ! 4. 73 4.66 
I 
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lsecurablewidth 16.3516.44 14.60 5.49 17.26 16.60 

As can be understood from Table 1 and Fig. 16, in the 

case of tooth No. 3, because the actual width (4. 76) of the 

tooth is greater than the securable width ( 4 . 6} based on the 

reference line, the expansion of the teeth is required. Thus, 

5 as shown in Fig. 17, the expansion is performed. 

In some cases, if it is difficult to secure the space to 

move the tooth only using the expansion, the stripping 

operation for reducing the width of the corresponding tooth to 

secure the space may be performed. 

IO After the expansion operation is conducted, whether the 

15 

width of the tooth to be mcved is than the securable 

width based on the reference line so as to secure the space to 

mcve the tooth is determined again. If the space is not 

secured, step 8240 repeated. 

In the case where the width of the tooth to be moved is 

less than the securable width based on the reference line so 

that the space is secured, the expansion operation may be 

omitted. Thereafter, whether the orientation of the tooth to 

be moved corresponds to that of the reference line 

20 determined (at step 8250) . 

If the orientation of the tooth to be moved does not 

correspond to that of the reference line, the tooth is rotated 

based on the FAP point, as shown in FIG. 19 (at step 8260). 

The displacement of the rotation of the tooth at each time 
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limited to l nm or less. 

After the rotation operation has been completed, whether 

the orientation of the tooth to be moved corresponds to that 

of the reference line is determined again. If, as shown in 

5 Fig. 20, they do not correspond to each other, step 8260 is 

repeated. 

If the orientation of the tooth to be moved corresponds 

to that of the reference line through rotation operation, 

the tooth to be moved is aligned with the reference line (at 

IO step 8270). 

If, after the rotation operation has been completed, the 

tooth to be moved is not aligned with the reference line, the 

retraction operation of the tooth conducted (at step 8280). 

In the retraction operation, the displacement of the tooth at 

15 each time is limited to l nm or less. 

Subsequently, whether the tooth to be moved is aligned 

with the reference line is determined again, and it is not 

aligned, step 8280 is repeated. If it aligned, the 

orthodontia process is completed, as shown in Fig. 21. 

20 Figs. 22 through 30 are views successively showing the 

several steps of the process of creating the orthodontic 

dental data according to the embodiment of present 

invention. 

Referring to Figs. 22 through 30, in embodiment, the 

25 orthodontic dental data is created from the current dental 
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data through a total of seven steps. Fig. 22 illustrates the 

current dental data before the orthodontia process. 

Figs. 23 through 25 illustrate the first through third 

steps of the orthodontia process, in detail, showing the 

5 orthodontic dental data in the steps of the expansion 

operation to rotate the tooth. 

The reason why the expansion operation is divided into 

steps is the fact that because the distance that the 

tooth can be moved at each step is limited, if the distance 

10 that the tooth must be moved during the expansion operation is 

comparatively long, the expansion operation must be divided 

into a plurality of steps. 

Fig. 26 illustrates the fourth step, that is, showing the 

orthodontic dental data which 

15 expanded tooth. 

in the step of rotating the 

Figs. 27 through 29 illustrate the fifth through seventh 

steps of the orthodontia process, in detail, showing the 

orthodontic dental data in the steps of retracting the rotated 

tooth to its original position. The orthodontic dental data 

20 of the seventh step becomes the final orthodontic dental data. 

Fig. 30 compares the current dental data before the 

orthodontia with the final orthodontic dental data after the 

orthodontia. 

After the final orthodontic dental data is created, the 

25 simulation unit creates data for comparing variation in the 
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face contour of the patient before and after the orthodontia 

(at step 8150) . 

In detail, as shown in Fig. 31, after overlapping the 

side face photograph of the patient with the X-ray photograph, 

5 profile information in which reference points of the 

craniofacial skeleton are connected to each other is created. 

Thereafter, as shown in Fig. 32, the current dental data is 

mapped with the profile information. 

In the pre-orthodontia data in which the side face 

10 photograph, the X-ray photograph and the current dental data 

of the patient are mapped, the current dental data is changed 

to the orthodontic dental data. Then, as shown in Fig. 33, 

orthodontic data which shows a changed face contour of the 

patient is created. 

15 As such, after the simulation unit creates comparison 

data between pre-orthodontia and post-orthodontia, as shown in 

Fig. 34, the orthodontic data which includes the comparison 

data between pre-orthodontia and post-orthodontia and the 

orthodontic dental data is transmitted to the dental terminal 

20 that has asked orthodontia, and the dentist and the patient 

check the orthodontic data (at step 8160) . 

If there are correction details of the orthodontic data, 

the dentist can request correction details of the orthodontia 

through the dental terminal (at step 8170). In this case, the 

25 process feeds back to step 8140. 
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When the orthodontic data is finally decided, dental 

molds for respective steps of the orthodontic dental data are 

manufactured (at step 8180) . 

In this embodiment, the orthodontic dental data of the 

5 seven steps are created. In this case, on the basis of the 

seven kinds of orthodontic dental data, dental molds are 

manufactured by means of the 3D printer. 

Here, a plurality of dental molds are manufactured for 

each patient. Dental molds for several patients may be 

10 manufactured at the same time. Thus, after 3D printing, the 

manufactured dental molds for several patients may be mixed 

with each other. 

To prevent such a problem, it is preferable that before 

3D printing, information for identifying a dental mold to be 

15 manufactured be input to the orthodontic dental data such that 

it is expressed in an engraving manner. 

In more detail, with regard to orthodontic dental data, 

as shown in Figs. 3 5 and 3 6, a bot tom area of the gum is 

formed in a planar shape, and as shown in Fig. 37, dental mold 

20 identification information is applied to the bottom surface in 

an engraving manner. 

The dental mold identification information is information 

for identifying a dental mold, including the name of a 

patient, information about the step of the orthodontic dental 

25 data, etc. 
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the identification information input, it As such, 

is printed the bottom of the dental mold manufactured by 

the 3D printer an engraving manner. 

After the dental molds with regard to the respective 

5 steps of the process are completed, a transparent brace for 

each step is manufactured in such a way that a transparent 

substance is vacuum-pressed onto the dental mold for step 

by means of the vacuum compressor (at step 8190). 

If the transparent brace is made of high-solidity 

10 material, it may not be easily compatible with the teeth of 

the patient. , when the transparent brace each 

step is manufactured, it is preferable that a plurality of 

transparent that have different rigidities be 

manufactured. 

15 In more detail, Tupan which is transparent material 

varies in rigidity depending on the thickness thereof such 

a way that as the thickness thereof is reduced, the rigidity 

thereof is also reduced. Given this, several transparent 

braces are manufactured such that the thicknesses of them are 

20 successively increased by steps. 

For instance, the rigidities of the transparent braces 

are classified into three types including a soft type, a 

medium type and a hard type according to the thickness. By 

steps, the patient wears the transparent braces in a sequence 

25 of the soft type, the medium type and the hard type so as to 
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minimize discomfort and enhance compatibility with his or her 

teeth. In addition, because the duration for which the 

patient wears each transparent brace is reduced, there are 

advantages in terms of hygiene. 

5 Although the preferred embodiment of the 

invention has been disclosed for illustrative purposes, those 

skilled in the art will appreciate that various modifications, 

additions and substitutions are possible, without departing 

from the scope and spirit of the invention as disclosed in the 

10 accompanying claims. 

Industrial Applicability 

As described above, in the present invention, a plurality 

of of orthodontic dental data are created to form a 

15 orthodontic dental data on the basis of individual 

movement of teeth, so that more accurate orthodontia 

possible. Therefore, the present invention is very useful for 

transparent brace production industry. 
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CLAIMS 

1. A method for manufacturing a transparent brace, 

comprising: 

5 receiving dental data of a patient transmitted from a 

dental terminal; 

preprocessing data about a 3D-scanned dental model and 

creating current dental data of the patient; 

processing the current dental data through an orthodontia 

10 process and creating orthodontic dental data including a 

plurality of steps; 

manufacturing a plurality of dental molds response to 

the through 3D printing based on the orthodontic dental 

data including the steps; and 

15 manu£acturing a plurality of transparent braces in 

response to the steps in such a way transparent substances are 

vacuum-pressed onto the respective dental molds. 

2. The method of claim 1, after creating the orthodontic 

20 dental data, further comprising: 

creating pre-orthodontia and post-orthodontia data so 

that variation in a face contour of the patient based on the 

current dental data and the orthodontic dental data can be 

checked; and 

25 verifying the pre-orthodontia and post-orthodontia data 
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and the orthodontic dental data. 

3. The method of claim l, wherein preprocessing the 3D­

scanned dental model data comprises 

automatically setting a resolution and a size of the 3D­

scanned data to a preset format. 

4. The method of claim l, wherein creating the 

orthodontic dental data comprises: 

10 dividing teeth of the patient into upper jaw teeth and 

lower jaw teeth; positioning the current dental data for 

orthodontia; separating the teeth from a gum area; separating 

the teeth from each other to secure for moving a tooth; 

setting reference teeth information; and processing the tooth 

15 based on the set reference teeth information through at least 

one of an expansion operation, a rotation operation and a 

retraction operation and creating orthodontic dental data 

including a plurality of steps. 

20 5. The method of claim 4, wherein creating 

orthodontic dental data, using an orthodontic module, further 

comprises 

a stripping operation of grinding the tooth to reduce a 

width of the tooth when the space to move the tooth is not 

25 secured by the expansion operation of the tooth. 
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6. The method of claim 5, the orthodontic module 

creates the orthodontic dental data including the plurality of 

steps in accordance with the expansion operation, the rotation 

5 operation and the retraction operation of the tooth such that 

a distance that the tooth moves at each step is within a range 

of 1 mm or less. 

7. The method of claim 6, wherein the orthodontic module 

IO determines a tooth in need of orthodontia depending on a 

degree with which the tooth is displaced from a reference line 

(an imaginary arch line) , and the tooth through the 

expansion operation, the rotation operation and the retraction 

operation such that the tooth aligned with the reference 

15 line, thus creating step orthodontic data. 

8. The method of claim 2, wherein creating the pre­

orthadantia and post-orthodontia data comprises: 

overlapping a side face photograph of the dental data of 

20 the patient with an X-ray photograph of the face of the 

patient; 

creating profile information which reference paints of 

a craniafacial skeleton of the patient are co=ected to each 

other while the side face photograph overlaps with the X-ray 

25 photograph, and mapping the current dental data with the 

28 



profile information; 

changing, from the pre-orthodontia in which the side 

face photograph, the X-ray photograph and the current dental 

data of the patient are mapped with each other, the current 

5 dental data to the processed orthodontic data; and 

creating the post-orthodontia data such a way that, in 

response to a displacement resulting from the change of the 

current dental data to the orthodontic dental data, the X-ray 

photograph and the side face photograph that are integrally 

IO mapped with each other are varied by the displacement. 

9. The method of claim 2, wherein verifying the pre­

orthodontia and post-orthodontia data comprises: 

transmitting orthodontic data including both the created 

15 orthodontic dental data and the pre-orthodontia and post­

orthodontia data to the dental terminal, and allowing a 

dentist and the patient to verify the orthodontic data; 

filing correction details of the orthodontic data to an 

orthodontic management server, the dentist determining whether 

20 the correction details are present; and 

feeding back to creating the orthodontic dental data when 

the correction details are received. 

10. The method of claim 1, wherein manufacturing the 

25 plurality of dental molds comprises 
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inputting dental mold identification information to the 

orthodontic dental data including the plurality of steps so 

that the dental mold identification information is formed in 

bottom surfaces of dental molds in an engraving manner. 

11. The method of claim 1, wherein manufacturing the 

plurality of braces comprises 

vacuum-pressing transparent substances having different 

thicknesses onto the respective dental molds for the steps and 

10 manufacturing the transparent braces having different 

rigidities in response to the respective steps. 
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