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Evaluation the clinical acceptability of the marginal and internal gaps of
fixed partial denture fabricated with additive manufacturing technology

Jae—Hong Kim, Ki—Baek Kim*

Department of Dental Technology, Dongnam Health University
Department of Dental Lab Technology, Daejeon Health Institute of Technology™

[Abstract]

Purpose: The purpose of this study was to evaluate the clinical acceptability of the marginal and internal gap of Co-Cr
metal copings fabricated with stereolithography (SLA).

Methods: Titanium master dies were milled after scanning of the prepared tooth (n=30). For group I, Co-Cr metal
copings were made from conventional lost-wax technique(LWT, n=10). For group 11, the master dies were scanned and
designed with CAD system. Then, metal copings were milled with Co-Cr(SUB, n=10). For group III(ADD, n=10), the
scanning and design procedures were same as group 11 and burn-out resins were fabricated with SLA device. The marginal
and internal discrepancies were measured under an optical microscope(100x) on ten reference points and were statistically
analyzed with one-way ANOVA (¢=.05).

Results: The mean total discrepancies were 53.76£12.42um in the LWT group and 69.82+15.48um in the ADD group.
The SUB group showed the largest total mean value 110.33+13.77um. There was statistically significant difference between
the SUB and the other groups(P<0.05).

Conclusion : Co-Cr metal copings fabricated with SLA technology showed clinically acceptable value on marginal and

internal gap and there was no statistically significant difference between conventional lost-wax technique and SLA.
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Figure 1. Milled titanium master model

£ T30 ME

B4 FoJ9] AZke 3714 2Fo2 Y AthTable
1). A WA 15 (Lost Wax technique, LWT, n=10)
oA T Foje & o R A&l &
agpio g Az Al Q14 A = (Deguvest®
impact, DeguDent GmbH, Germany)S A| XA}t
O] ARG Aol of3t Enlof wat Agehs] St

. 302 7+ AE B W Al ring YRo] 7]

7R A e e 1A AREEEY HA 9 W AdE FrrdT

27F A7IA s EAE SN e ¢
sholeh 28k miEAet S48 e (StarLoy
C, DeguDent GmbH, Germany)2] A|Z3AF AF&A4
Aol HAIE AAlE] wEth FRe A5 2
7](Fornax® T, Bego, Germany)S AR&3to] g+
A3t 825 FABH] HEARl F271 HE
sttt & WA 25 Milled Co—Cr, SUB, n=10)
2|2t 7138 2AAFHH (D700, 3Shape, Denmark)
F 22 ~5ta CAD A]AE(Dental Designer
2013, 3Shape, Denmark)2 & tjz}elstgch oz}
Qlo] ¢t=H dlojE= STL file® A43}¢] milling
machine 22 ALt AATNAHLS 53 wax
coping= AlZFskt, Al#to] $r¥E wax coping
LW 159 7o FdsHAl &t Al \A 15
(Stereolithography, ADD, n=10)2] 273} CAD ¢
ARl Aab= WA 15(SUB)H U5 X35k
t}. tjzjelo] A= Hlo]El= 3D printer(Projet 1200,
3D system, USA)E ©]-83} resin copings A2t}
At A8 resin(Visijet® FTX Green: 3Dsystems,
Rock hill, USA)2.2 107}9] resin coping A&+ 3t
ot o] ofAf SLA systemo] WA= Q= UV
HEZE o]g3to] 2F AHeE A17]AL resin supportE
AAsE] fsliA 5 7HsAEE skt eetols +
7= 0.05 mm(50 um)=2 A8t o, A resin
coping 57/321¢l Wiow 4t 9 Fx uHpe] 2}
e AR A Axbe s 22 7| SAPE 3s)

et

e orlo o Lo

[k

Table 1. Composition of the experimental groups

Group N abbreviation Core design Methpd s of
fabrication
1 10 LWT Wax—up lost wax tech
I 10 SUB scanning gand CAD subtractive +
design lost wax tech
I 10 ADD scanning and CAD additive +

design lost wax tech
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Figure 2. Ten reference points for measurement
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Figure 3. Measurement of gaps at margin and internal gaps
by optical microscope (magnification x100).
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Table 2. Mean=+SD in(um) of gaps for total measurement points of the three production method

PARTS Tukey HSD
Total p—value -
Margin (1, 10) Axial (2, 3, 4,7,8,9) Occlusal (5, 6) analysis
LWT 55.05+16.31 45.23+12.62 76.14+15.70 53.76+12.42 A
SUB 109.42+16.99 91.26+19.53 104.67+18.98 110.33+13.77 <0.001 B
ADD 51.57+17.74 4051+11.37 89.93+17.33 69.82+15.48 A

*Different letters within each column indicate statistically significant differences at p{0.05.
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