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Tablel. Experimenta Groupsand Methods of Surface Trestment

Groups (No. of specimens) Methods of surface trestment
Group1(N=20) Anodized surface
Group2 (N =20) Anodized + IBAD Ca-P coated surface
Group3(N=20) Anodized + Sol-Gd Ca-P coated surface
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Fig. 1. Diagram of IBAD method (A) and sol-gel process (B).
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Tablell. The Surface Roughness (Ra) of the Titanium Discs

Groups Mean + SD (¢m)
Group 1 0.318 + 0.008*
Group 2 0.366 + 0.015*
Group 3 0.310 + 0.012*

*Kruska-Wallis test of the data demonstrated significant differences
among groups (P < .05).

Group 1: Anodiized surface

Group 2: Anodized + IBAD Ca-P coated surface

Group 3: Anodiized + Sol-Gd Ca-P coated surface

Fig. 2. SEM images of three treated surfaces (Magnification X 5000).
A: anodized surface, B: anodized + IBAD Ca-P coated surface, C: anodized + Sol-gel Ca-P coated surface.
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2. MEZZA0l| o|xl= =2t

Zh A Hol| A 1,4, 7Y ZF A E wi et 3 MTT assyol] <]

B 23| A 1, 4L A& Krukd-Wdlis 75 A
b 2F3E o gk 2o 7k IAAI N, Al vl F 7 £
| 254 2443} gowp 1914 713 Al £F4] 0] Z
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3. Alkaline phosphatase (ALP) 2Mx &4

ZF A| A A 7D 7E A 3wl ok 5 ALPassay kit= =7 3
A3} group 294 71 =2 ALP 2 L5 B o,
Kruskd-Wallis 4% A3} o2 groups 3 2] gk zjo] 7}
AT} (P <.05) (TablelV, Fig. 4).

Table 111, Opticd densty (meen = SD) of MG63 ogeoblagt-like cells
(10° cdllg) after culturing

1day 4.days 7days
Group 1 0548 + 0022 0493 + 0054 0461 + 0.038*
Group2 1279 + 0301 1017 £ 0078 0660 & 0.316*
Group3 2533 + 0351 1777 £0199 1025+ 0.688*

*Kruska-Wallis test of the data demonstrated significant differences
among groupsa 7 days(P < .05).

Group 1. Anodized surface

Group 2: Anodized + IBAD Ca-P coated surface

Group 3: Anodized + Sol-Gd Ca-P coated surface

Cell proliferation

*
®
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s II

-].!', 4 days

Opical Dansityd50nm

Culturing days

Fig. 3. Cell proliferation of three treated groups.

*Kruskal-Wallis test of the data demonstrates significant differences
among groups (P <.05).

Group 1: Anodized surface

Group 2: Anodized + IBAD Ca-P coated surface

Group 3: Anodized + Sol-Gel Ca-P coated surface
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4. =M= 23t 53 4% (RT-PCR)

wj k7Y FALPGAA EE AL ALPEY =

o} A8 group 3Kt} group 20|14 Fo] LA Stk
A FchiA o] Eo)a f4 22l ogeocddine

=7 Yebsth Type 1 collagene 2=

To| A ZnE ke ¥ Q) a1, Al Aol zkel TGRR19) IGF1
Ao 2 TE goupdl| A o] =Tt
badting 7+ AE9] =& vwaly] flaA Felsiict

(Fg.5).
5. Mz Y& o (SEM)

Al X v oF & SEM - 7 3} 7000 -2} 5000H]] & of| A
Z}Zh group 1, 2 o) A & FRA| EE0] F3HA S HHA U
-3 FWo] 2 F-2E ATk SH % growp 34 = Al E
Sol Bt Aoz tHAs] QoW M BT 4 o] &
27 &= FHE Bt (Fg.6).

TablelV. ALPativity (nmol/mg/min) of MG63 ogteoblst-like cells

Groups Meen + SD

Group 1 (Anodized) 84.207 + 3725¢
Group 2 (Anodized + IBAD Ca-P coated) 231947 + 8645*
Group 3 (Anodized + Sol-Gd Ca-P coated) 24857 + 1.294*

*Kruskal-Wallis test of the data demonstrates significant differences
among groups (P < .05).

Group 1: Anodized surface

Group 2: Anodized + IBAD Ca-P coated surface

Group 3: Anodiized + Sol-Ge Ca-P coated surface

ALP activity

*
s
15¢
() *
) I
(

Groupl Group2 Group3

ALP activity(mol/mg/min)

Fig. 4. ALP activity of three treated groups.

*Kruskal-Wallis test of the data demonstrates significant differences
among groups (P <.05).

Group 1: Anodized surface

Group 2: Anodized + IBAD Ca-P coated surface

Group 3: Anodized + Sol-Gel Ca-P coated surface
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oC o G1: Group 1 (anodized surface)

G2: Group 2 (anodized + IBAD Ca-P coated surface)
G3: Group 3 (anodized + Sol-gel Ca-P coated surface)
ALP: Alkaline phosphatase

_ OC: osteocalcin
Coll “. BSP: bone sialoprotein
Col I: Type 1 collagen
IGF-1: insulin-like growth factor-1
IGF-1 - Ead
- TGE-1: transforming growth factor-81
VEGF: vascular endothelial growth factor

BSP .

Fig. 5. RT-PCR of three treated groups.

Fig. 6. SEM of cell morphology after culturing for 7 days.
A, D, G: anodized surface, B, E, H: anodized + IBAD Ca-P coated surface, C, F, I: anodized + Sol-gel Ca-P coated surface
A, B, C: Magnification X 100, D, E, F: Magnification X 700, G, H, I: Magnification X 5000.
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The effect of Ca-P coatings of anodized implant surface on response of
osteoblast-like cells in vitro

II-Yeon Kim', DDS, MSD, Sung-Min Jung?, DDS, MSD, PhD,
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'Graduate student, ’ Proffesor, Department of Advanced Prosthodontics, Graduate School of Clinical Dentistry,
Institute for Clinical Dental Research (ICDR), Korea University
‘Well Dental Clinic, Clinical researcher, *Professor, School of Dentistry, Seoul National University

Purpose: The purpose of this study was to evaluate the response of osteoblast-like cells to Ca-P coated surface obtained via lon beam-assisted deposition (IBAD) method and
Sol-Gel process on anodized surface by cellular proliferation and differentiation. Material and methods: The surface of a commercially pure titanium (Grade [V) discs with
dimension of 10mm diameter and 2 mm thickness was modified by anodic oxidation under a constant voltage of 300 V. The experimental groups were coated with Ca-P by the
IBAD method and Sol-Gel process on anodized surface. The surface roughness (Ra) of specimens was measured by optical interferometer and each surface was examined by
SEM. To evaluate cell response, MG63 cells were cultured and cell proliferation, ALP activity and the ability of cell differentiation were examined. Also, cell morphology was
examined by SEM. The significant of each group was verified by Kruskal-Wallis Test (@ =.05). Results: The Ra value of Ca-P coated surface by IBAD method was significant-
ly higher than Ca-P coated surface by Sol-gel process (P <.05). The level of cell proliferation and ALP activity was higher in Ca-P coated surface by IBAD method (P < .05).
The expression of ALP showed higher level expression in Ca-P coated surface by IBAD method. Cells grown on Ca-P coated surface by IBAD method were uniformly distrib-
uted and developed a very close layer. Conclusion: These experiments showed better performances of Ca-P coated surface by IBAD method with respect to Ca-P coated surface
by Sol-gel process. Ca-P coated surface by IBAD method appear to give rise more mature osteoblast characteristics and might result in increased bone growth and bone-implant
contact. (J Korean Acad Prosthodont 2009;47:376-84)
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