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In vitro study of osteoblast behaviors on the double acid etching titanium surface modified

with calcium-containing nanoflakes

Zhou Xiao"? Shao Shuiyi', Ming Panpan', Zhang Songmei®, Qiu Jing"

("Jiangsu Key Laboratory of Oral Diseases, Department of Oral Implantology, Affiliated Hospital of Stomatolo-
gy, NJMU, Nanjing 210029; *Department of General Dentistry, Wuhu Stomatological Hospital, Wuhu 241000;
‘Shanghai Key Laboratory of Stomatology, Shanghai 200011, China)

[Abstract] Objective: To prepare the double acid etching titanium surface modified with calcium-containing nanoflakes and eval-
uate its effe cts on osteoblast behaviors in vitro. Methods: Through double acid-etching and hydrothermal treatment with a mixed so-
lution of Ca (OH),/H,0,, two different calcium-containing nanoflakes (the 1 h and the 6 h treatment groups) were synthesized on the
double acid etching titanium surfaces. The sandblasting with large grit and acid etching (SLA) titanium surface was used as the control
group, and two double acid etching titanium surfaces modified with different calcium-containing nanoflakes were used as two experi-
ment groups. The micro-topography and surface elemental compositions of different titanium surfaces were observed and analyzed.
MC3T3-El cells were seeded on samples of the three groups to investigate osteoblast behaviors on different titanium surfaces.
Results: Two uniform nanoflake-like structures containing trace calcium were prepared on double acid etching titanium surfaces.
Compared with the SLA titanium surface, two modified titanium surfaces significantly up-regulated the adhesion, proliferation, ALP
activity and expressions of osteogenic-related genes of MC3T3-E1 cells, especially the 1 h treatment group. Conclusion: The double
acid etching titanium surface modified with calcium—containing nanoflakes could promote the adhesion, proliferation and differentia-
tion of osteoblasts.

[Key words | titanium; acid-etching; calcium; nanoflakes; osteoblast
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Mo EIEREETH(MD AWl 32D, 55 AT WO 4 0
FETH(GE A, & H) B R4 H#4L (Eppendorf 23 F
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F:x5 000,
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Figure 1 Scanning electron microscopy images of different
titanium surfaces
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Figure 2 EDX survey spectra of different titanium surfaces
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Figure 3 Fluorescence images of MC3T3-El cells spreading

on different titanium substrates after 8 h of

incubation

WL R DA-6 21 Hik ,SLA i Ik, 2 5 BA 54t
HE L (P<0.05,K4),
2.5 4k& @ MC3T3-E1 @ fnéy ALP 7&

MC3T3-E1 40ffd 8 7 d J5 ,3 4l F 3 i 40 i
) ALP 35 PEJCH] W 22 5 514 d )5 ,DA-1 44/ ALP
e DA-6 41 HR  SLA iRk, 25 A ST
HE X (P<0.05,F5),
2.6 BUEARKAE AL

Real-time PCR 46 Il 51 AH 56 5 A 3% 35 1 45 21
ULE 6, DA-1 Fil DA-6 41 5% i MC3T3-E1 41 jg (1)
ALP Fl OPN K R AW B 2E & T SLA 4 (P <
0.05);DA-1 1y ALP JEH k0% 5 T DA-6 4, 2 5
TR FPE(P > 0.05);DA-1 211 OPN [ ik i %
T DA-6 41(P < 0.05),

KR © N 4

oL (AR 3 1A 14 REL R TRl S50 0 1 2 M 1 7 400 266
W EA o B RS, AR AR R A R R R
T AR B 7 35 SLA AT fef Bk T UROK GRS TE L,
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Figure 4 Cell proliferation of MC3T3-E1 cells on different

titanium surfaces measured by CCK-8 assay
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Figure 5 The alkaline phosphatase activity of MC3T3-E1
cells on different

titanium surfaces after

culturing for 7 and 14 days
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Figure 6 Relative gene expression levels of ALP and OPN
of MC3T3-El1 cells on different titanium surfaces
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