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Prospect for 3D Printing Technology in Medical, Dental, and Pediatric Dental Field
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——Abstract

izing of the bio—compatible or bio-degradable materials.

products like hearing aids or artificial legs etc.

One of the fields to which the 3D printing technology can be applied is the field of medicine. Recently, the
application of 3D printing technology to the bio-medical field has been gradually increasing with the commercial-

The technology is currently contributing to the biomedical field by reducing times required for operations or
minimizing adverse effects through preoperative identification of post-surgical consequences or model surgery
with artificial bones and organs. This technology also enables the production of customized biomedical auxiliary

For the field of dentistry, the 3D printing technology is also expected to elevate the level of dental treatment
by making the customized orthodontic models, crown, bridge, inlay, and surgical guides for implant and surgery.

However, issues remaining unidentified or incomplete in printing materials, modeling technology, software
technology associated with CAD, verification of bio-stability and bio-effectiveness of materials or in compatibility
and standardization of the technology are yet to be solved or be clarified for the full-scale application of the 3D
printing technology, thus, it seems such issues should be resolved through further studies.

Key words : 3D printing, Bio-printing, Rapid prototyping, Dentistry

71 7li %i%

AA A S 2= 7 Fig. 1). o]} 22 3D =
gy 7)eL nAE BEAS 3HE o5 ol SeA BAlE 2
gtk A A&7 (additive manufacturing)olgt $-27]

% 3t W ome] 429 (rapid prototyping, RP)®] &
71ER ERE7|E @) H2 3D Y s)Eo] we] F8
71e2 ARudeln g A Had P 4o

Corresponding author : Sang-Ho Lee

Department of Pediatric Dentistry, College of Dentistry, Chosun University, 309, Pilmun-daero, Dong-gu, Gwangju, 61452, Korea

Tel: +82-62-220-3865 / Fax: +82-62-225-8240 / E-mail: shclee@chosun.ac.kr

Received November 13, 2015 / Revised November 19, 2015 / Accepted November 17, 2015



J Korean Acad Pediatr Dent 43(1) 2016

By slicing software

Slicing

Data collectior» Digitalization “ Printing

o>

Post

Process
By additive Removable of
technology supporter and

powder

u
S £

» 3
LoE

Fig. 1. The 3D printing mechanics and process. The data is collected with 3D scanner or CT and digitalized by the slicing software. The solid body is made
by the layer manufacturing and the final product is born after the post process such as removable of supporter or raw materials.
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Fig. 2. Classification of 3D printer by printing materials.
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Fig. 3. 3D printing mechanics. (A) FDM technology. (B) Colorful filaments for printing material of FDM printer. cited on http://www.glucklab.com/

shop/main/service2.php.
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Fig. 4. 3D printing mechanics of SLA technology.
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Fig. 5. 3D printing mechanics of DLP technology.
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glucklab.com/shop/main/service2.php
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Fig. 8. 3D printed prosthodontics; hearing aids (left), artificial hand (middle), and artificial leg (right). cited on http://www.javelin-tech.com/3d-
printer/materials/polyjet-photopolymer, http://www.designsori.com/so/598499, http://techholic.co.kr/archives/7446
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Fig. 11. Tooth scaffold fabricated by 3D printing with biocompatible,
biodegradable material. A body's stem cells or blended cocktail of stro-
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Fig. 14. Three-unit bridge manufactured by BEGO company from an
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Fig. 13. Materials for direct metal printing in dental, medical and industrial fields.
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Fig. 15. A. Stone cast model representing class I Kennedy. B. 3D model of the cast was scanned using 3D scanner. C. Isometric view of the model after
undercut blockage with flat areas. D. Full design of the RPD component created as thin surface relieved from the model surface. E. Final 3D model after
volume creation and smoothening of the sharp angles. F. 3D printed framework placed on the stone cast. cited on Int J Advanced Research 2 : 686-694,

2014.
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Fig. 16. A. Virtual drilling guide as an offset of the tooth surfaces showing image of intraoral soft tissues provided by the intraoral scan fused with the radio-
logic data and the virtual image of the planned implant. B. Printed implant drilling guide with metal insert and fenestrations for placement control. cited on

3D Plot of Implant Drilling Guide. J Oral Maxillofac Surg. 71:1340-1346, 2013.

Fig. 17. A. Digital setup with individually defined bracket bases, B. Conventional lingual bracket (left) and customized bracket (Right). cited on Am J

Orthod Dentofacial Ortho, 124:593-599, 2003.
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Fig. 18. Surgical guider for autotransplantation. A. Simulation of transplanted tooth with scanning and 3D imaging computer software. B. 3D printing

model of recipient site showing socket for transplantation. C. 3D printing model of surgical guider. D. Surgical guider for drilling depth made by 3D printed

wax pattern and metal casting.
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Fig. 19. Fabrication of short post crowns for primary anterior teeth. A. Preparation of teeth for short post crown. B. Zirconia short post crown made with
CAMY/CAD system. C. 3D scanning model (upper) and stent for strip crown designed by 3D imaging software (lower). D. 3D stent image (upper) and print
ed material of stent (lower). E. Checking the stent on working model before placement of composite resin. F. Placement of short post crown, Left central
and lateral primary incisors : Zirconia crowns fabricated by CAM/CAM system, Right central and lateral primary incisors : Resin crowns fabricated by 3D
printing technology.

105



J Korean Acad Pediatr Dent 43(1) 2016

o> Y R e
s 10 et 2 o 24 ofy gt
N
L
et
vl
t
e
)
2
fo
&

L
i
X,

A AR Y G B e FE YR

o

F_E B3 to
L oye

te to, off

0,

Ho

XN

o

Uy

&

50

)

rr

ok

X

o,

[o

4

>

&

%0

v

25 AA8 fEldke 9EEl (slowrelease) &
A A (delivery system)S /0¥t A5 o] &7to| )
o] FAIZ Qlste] A3} 7] Jrata b, A2 A
AAE N A =Fo] Ruxm glov o
P ool gtk EAE S 7R 2 ek,

189 BaAA AEES M8 sl

HS I
ol

4,

do b om B> 30
1
k>

2

D

1 ©
o 2 e

ool

w
W)
(&l
r
U
N
= M
oy
o s
olo gk
oo 1o,

0 d
=
oz
2
=
o
Y
oz
A
é\
ofk
M

ol
fo ox

o ey

DO
S
o,
ox,
o
1z
42
<

L
{
o

1%

ol
o m
=
. 1o,
o
=
=2
40
'

D)
fd
M
2
S,
e
>
ol
=2
i
)

eS|
il

, o 4y
o, o¥ yo

—_

i

ko
g: rmodlo
u o
o
B o net
0

Lo
o
ox ri

r> dlo
g

\ 0o o
Fl‘F
B
o
o)
21
oflt
itiA
B
Y,
4 o
o
PO
(o
il
>,

_A
=
=

-
)
ol
=
2
i)
4

% |0 WM do e
"

mlo f R et xol

patk
o

Fig. 20. Fluoride adhesive film made by 3D printer is attached to the labi-
al/buccal surface of the teeth. For close attachment, the labial/buccal sur-
face is tapped lightly with a cotton swab, and the interdental space was
pressed using a plastic stick so the film could penetrate through the space.
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