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6. Evaluation of MC3T3-E1 responses to DLC-coated titanium

(OAkashlynn Badruddoza Dithi, Hirokazu Toshima, Yusukue Ida, Futami Nagano-Takebe, Kazuhiko Endo.
Health Sciences University of Hokkaido, School of Dentistry, Division of Biomaterials and Bioengineering

[Introduction] The materials used for oral implant fixture
and abutment should possess high corrosion and abrasion re-
sistance as well as excellent biocompatibility. Previously,
we demonstrated that a diamond--like carbon (DLC) coating
significantly increased corrosion resistance of pure titanium
in simulated physiological environments (Endo K, et al.,
IADR #2362, 2012). The present study was aimed to evalu-
ate the MC3T3-E1 responses to the DLC-coated titanium
with different surface roughness.

[Materials & Method] MC3T3-E1 cells were used to
evaluate cell behavior on three differently designed titanium
surfaces, such as mirror polished titanium (Ti-smooth),
Diamond-like carbon coated polished titanium ( DLC-
smooth) and Diamond-like carbon coated sandblasted tita-
nium (DLC-rough). Disks were placed in a 24 well plate
and submerged in 70% of ethanol. Then they were cleaned
thoroughly three times with sterilized distilled water. Cells
were adjusted as 5x10°% ml and seeded on the specimens and
on an empty well as a control (1 ml/ well). Specimens were
incubated for 72 h at 37° C with 5.0% CO.. Cells on speci-
mens were treated with 0.05% Tripsin-EDTA for 1 min.

(40)

Removed cells were counted with hemocytometer and ratio
to a control was calculated. To evaluate the wettability,
specimens were placed on the stage of the contact angle
analyzer (Phoenix alpha). The contact angle of the water
droplet was measured 10 seconds after dropping 10 ul of
water on a specimen. Statistical analysis was performed by
one-way ANOVA and Turkey’s post-hoc test (p < 0.01).
[Results & Discussion] It was found that the normalized
cell number of MC3T3-E1 cells on DLC-smooth (0.62 *
0.17) and DLC-rough (0.60 + 0.24) were significantly lower
than Ti-Smooth (1.03 + 0.37). The contact angle of DLC-
smooth, DLC-rough, and Ti-smooth were 72.08 = 5.47,
65.25 + 2.14, and 18.38 £ 0.93, respectively. The surface
wettability of DLC-smooth and DLC-rough were signifi-
cantly lower than Ti-smooth. Further study is needed to im-
prove surface wettability and cytocompatibility of DLC-
coated titanium with chemical modifications of the surface.
[Conclusions] The present study showed that the DLC-
smooth and DLC-rough are less hydrophilic and cytocom-
patible than the Ti- smooth.
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