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table. 1 Surface roughness was measured using a laser
confocal displacement meter. The surface roughness
was the average distance between the highest and
lowest points at five different locations.
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fig. 1 SEM images of polished and acid-etched surface
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TiNb : (top row, x150 ; bottom row : x1,500) Arrows
1 (d) show an a -type titanium surface. Arrow 2 (e)
shows a crack. Arrow 3 and 4 (f) show JB-type and a
-type tutanium surface.
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fig. 2 SEM image of MG63 cells cultured on titanium
disks of different compositions. (a) and (d) : pTi:
(b) and (e) : TiAl: (¢) and (f) : TiNb: (original
magnification ; a, b, and c, x150 ; d, e, and £, x1500)
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fig. 3 Number of proliferated MG63 cells on titanium
disks of different compositions. Data are presented as
the mean *= SE.* p< 0.05 : vs control
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X4 Mgs RO KIT TR

Ml & SE OFMAB XITTHEERARLIDX T L
¥ 74 )% — (MILLICELL™-HA) #%#ilg & 4@
ST THEELKM (a) BERTHRORE R4
A M A4 R, SBEIFERIMEEIN T 2 &BRMmEEO
RIZTHE, (1) AYTL VK (x> 7TL >
FEREARE (b)

fig. 4 Effect of cell-titanium disk contact on cytokine
production. (a) Schematic of co-culture system used
in this study. (b) Data are presented as the ratio of
the content in culture medium with a pTi disk to that
without a pTi disk.
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fig. 6 Effect of titanium disks of various compositions
on RANKL mRNA expression.
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fig. 7 Effect of surface roughness on PGE2 production by
MG63 cells. MG63 cells were cultured on a machine-grooved
surface. After 24 hours of culture, the medium was changed
and cultured was continued for an additional 24hours. At
harvest, the medium was collected, and PGEz concentration
were measured by ELSA. p<0.05 smooth surface vs middle
surface, rough surface.
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Evaluation of New Ti-13Nb-29Ta-4.6Zr Alloy Biocompatibility
Using Osteoblast-like Cell MG63 i vitro

Takahiro Nacanawa, D.D.S, PhD., FI1C.D.

Recently, as a new implant material, Ti-29Nb-13Ta-4,6Zr (TiNb) has been developed. This f-type
structural alloy is known to be composed of non-toxic elements and has superior mechanical properties.
However, their biocompatibilities between osteoblast cells were poorly characterized. The aim of this
study is to evaluate the biocompatibility of TiNb using osteoblast-titanium co-culture system. MG63
osteoblast- like cells was cultured on three kinds of titanium disks, which were TiNb, Pure titanium
(pTi) and Ti-6Al-4V (TiAl) . Then cell proliferation and prostaglandin E2 (PGE2) synthesis that is
potent mediator of bone metabolisms were measured. PTi and two titanium alloys, TiNb and TiAl,
were prepared with two kinds of surface, which were polished-acid etched surface or machined-grooved
surface. The topography and roughness of polished-acid etched surface were evaluated by scanning
electron microscopy (SEM) and confocal displacement meter. MG63 cells were cultured on titanium
disks or on plastic culture plate as a control for 48h. After culture period, proliferated cell numbers
and PGEz production containing in culture supernatant were determined using Alamar Blue assay and
enzyme immunoassay (EIA) , respectively. Surface roughness showed no significantly difference among
three kinds of titanium disks when treated with polished-acid etched surface, however SEM revealed
various surface topography. After 48h culture, cell numbers were significantly reduced on pTi and TiAl
however no significantly difference was observed on TiNb. Howeve, there was no significant difference
among TiNb, TiAl and control. We further examined the effect of surface roughness on PGE2 production
using machine-grooved treated titanium disks. PTi and TiAl stimulated production of PGE2 depend on
surface roughness, however roughed TiNb did not affect PGE2 production. It was suggested that TiNb
has favorable biocompatibility because it had efficient surface topography for cell proliferation, and the
level of PGE2 production was not induced dependent on surface roughness. We conclude that TiNb

would have usefulness for implant material.

Key words : Ti-13Nb-29Ta-4.6Zr, Titanium, Implant, PGEs, Osteoblast
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