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[Abstract]

Purpose: The purpose of this study is to investigate the non-precious metal core materials used in the dental laboratory
to fabricate the implant superstructure by CAD / CAM method. And to obsetve and compare the morphology and
distribution of the osteoblasts in relation to implant osseointegration.

Methods: In this study, the mandibular right first molar tooth model was selected as an international standard to
produce a single core. Using this model, the impression was made with the silicone rubber, the tooth model was scanned,
and a single core was designed and 5-axis milling was performed. The materials used were Cobalt-Chromium and Nickel-
Chromium, and the cores for dental implant top structures were fabricated according to the procedures of the dental
labs. After the fabrication, the marginal area of the core was separated and cell culture experiment was performed. The
osteoblast cells used MC3T3-E1, which is currently widely used. For morphological analysis of osteoblasts, cells were post-
treated and observed using CLSM (Confocal Laser Scanning Microscope) and compared.

Results: The cell adhesion behavior of the specimen surface measured by CLSM was uniformly distributed in specimen
A (Cobalt-Chromium) than in specimen B (Nickel-Chromium). The distribution and changes of the cells were different in
the two specimens.

Conclusion : It is possible to confirm that specimen A (Cobalt-Chromium) is suitable for the living body through
adhesion and proliferation of osteoblasts related to implant osseointegration in the non-precious metal superstructure used

after implantation. It is considered that it is preferable to use Co-Cr when fabricating the superstructure.

© Key words: Dental core, CLSM, Cell culture

Nme | 71 A B \ Tol \ 02—-3290—5666 \ Emai \ kjh2804 @korea. ac. kr
Address | A&A] AET QHFR 145 w ety RS 2] 7] 58k}

Recsved | 2018, 5. 1 2018, 6. 25 | Aooeoed | 2018, 6. 26




0
40
O
0
A
O
o0
2
oN
Rl
rior

Aas a2 FAE7] faL 55 o]2o] WEEH, ¢
F F2)3) ozl o] 29} 7he thoFst §
1= 0] F0] 2|31 It (Yamanaka et al, 2012).

=2
°

£ 52 e = tH(Schmalz, 1999),

A A= Bofo| A vlAFETEE 5 Co—Cr A2

2 upiAdut Al g 9=t A A5t

Jo g Qldte] Ay it ¢ Apgo g Jda] ARSE|o
1=

~
AE &, Co—Cr A F=2&°

)
aj

lo

A
2
L
=

T ol AgRA 2

AN
Sooloms AT EYE

N

Ni—Cr A|3H-& =2 20% ©1F Cr o7 shd
2o g2 YFAA o] |9HWang et al, 2010), *]
Aol T2 24, FA P Haje| et o] F
H2 HSkA 7|7 = git}, o] = sl Ni—Cr =9

19] Bk& W3t Al7IAY, AAo] 224
ACHTai et al, 1992). Ni& 427|154
shitom, vzt AlgtEolA =4 2 A
S-S Uo7tk (Brune, 1986). &gt o]

=—

%}\

>”01'L1

i

d
il

\

&

el
rlo

oo

>

o fr n
T
ofN

=
N
=
(e}
il
r\l

2o do > M Ho
2 12
M
2
H
aly
Z
o
ool
&
it
P
~{
&
o
ol
Mo
o
ox
i)
oo

A=)
oS
ox

o)

e,
A A3
x50l
JEEEE

A Ay

o ol |
o oo
o
o
1o
N
2

o=

= [{d
i

o %O iy

a9
fllo
o
OE
N
rr
N
o
1

e
N
I~

4o P

+ Zirconia, Lithium disilicate
=25 o|&sh= Aot 53] Holdt
+= Zirconiai= A€ 2 AYA| ol A A
AW e veldl= 2oz A5 EH AeH(Depprich et
al, 2008). =3t FEA o2 nA| £, EH, 24

=
W skod 24 Wk ofie} ghEE] gt Wael

m

o
A AFS 7t

&=

CERERR

-
F

64  cistx a7 2 YLl X|

T 374 93E F3 9lrh(Deepthi et al, 2017). 314
o

0] A2 A AREE 712 R4 Co=Cr, Ni-Crf
Fol YBUE FRA BofehsAol tha A A

4= ARdEARSEAL Hlashs Aot A A ZA4e
% &

AR HEsIfE & @4 A Zot Al

1. Al M=

=PSB

2 AFE {8l sttt 95 1A AY ZH(AG—
3 ZPVK 46; Frasaco GmbH, Tettang, Germany)
= =H] SF3HE o] BES o]gsto] AARe] Z|Alef
w}2} Silicone rubber(Deguform; Degudent GmbH,
Germany)= QA4S AEatal, A1 2gS AZske
o} 1 & A3 BF-2 Blue light Scanner(Identica
blue; Medit, Seoul, Korea)2 2703t & STL 7Y
2 AAFsklth 1ejal AE STLYYS /HE HA}
¢l =2 I (Exocad; GmbH, Darmstadt, Germany)
o g o535t £/ 0.5mm, W F7 30mE ol
slo] single cores HARRISHAT, HRS A4l

a8l HHAB](DWX-50; Roland DG Corporation,

Figure 1. Wax core made by milling machine
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Table 1. Investing mixing ratio

Figure 2. Samples Cutting & Trimming, Specimen A (Co—Cr)
and B (Ni—Cr)
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Non—Precious Made of wax without pressure Bellavest—SH HE / H:0
Co—Cr 75 ~ 85% 160g 32/ 8ml
Ni—Cr 70 ~ 75% 160g 28 / 12ml
Table 2. Composition of cobalt—chrome and nickel-chromium dental casting alloy
Metal Alloys Purpose Alloy composition (wt%)
StarLoy C Dental Casting Ni Cr Mo Nb Al Si
71.85 12.8 9.0 4.0 25 0.5
Verabond 2v Dental Casting Co Cr W Nb V Si
59.4 245 10.0 2.0 20 1.0
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Figure 3. CLSM Post—Treatment Processing
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Figure 4. Cell morphology using CLSM(C1 Plus; Inverted
IX81, Olympus, Japan)

66 tistx a7 2 Yt X|

MC3T3-E1°. & ujoksl 7+ A|HE 7[R, =4 3
ot Fn|PCLSMe2 54 sttt ¥a Hasild
Culture plateES 7AWo] DAPI(4',6—diamidino—2—
phenylindole)&-2H-& AR&-Lo] A2 HE} 2 Let
W 4= Qs Al FHS FASRITh 71 ok CLSM(CL
Plus; Inverted IX81, Olympus, Japan)2 AREso] Al
i FHE S5k vl w3 sFqlvh(Fig. 4).

. 2 1

B Ao & d4 A Fot AlEal
MC3T3—E1A|ZZES ARE31] 24A|17F vjofF & AJHEH
Z%

B UHY B vjoF 24 ARE F AHAL CLSM

olu] X2 Lyehhm, #4) 9 Ao ol 9l B ek
Wrh(Fig. 5). Co—Cr AlWA HRAE AlE 22 7%

S|
oflh
)
ru{m
i
o
£ o

o] HAUSHA & HR|1L Q= A
Ni—Cr A|#HB ZFHo|A 9] A& H2F =
A sl A 9 BT AE HHE B T 5

AT

A

Nucleus

Nucleus

Figure 5. Cell morphology observation (A : Co—Cr and B :
Ni—Cr Specimen surface Cell adhesion)
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