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Application of Sintered Titanium Dioxide to Biomaterials : Sintering Temperature of
Anatase-Type Ti0, and Cell Proliferation of L929 Cells

YOKOI Yukiko"”, ANDO Nobuyuki?, YOKOI Hiroyuki®, IWASHITA Haruki® and SUZUKI Ryu®

The purpose of this study was to create biomaterials
from anatase-type titanium dioxide (TiO,). TiO, is
known for photocatalysis and osteogenesis. In order to
apply this function to orthodontic brackets and coating
materials for implants, the relationship between sintered
temperature and cell proliferation was examined.

In addition, sintered temperature, crystal structure and
the surface properties of sintering bodies were investi-
gated.

Experimental Method : We began by pressure-molding
anatase-type TiO, powder and sintering it at tempera-
tures of 700, 800, 900, 1,000, 1,100, 1,200 and 1,300C to
produce sintered bodies for use as samples. We then
used surface roughness, x-ray diffraction and scanning
electron microscopy to observe the surface properties
and texture. Moreover, we seeded the samples produced
at each of the sintering temperatures with 1929 mouse

fibroblast cells in order to evaluate the cytocompatibility

in terms of cell proliferation.

Results : For the samples sintered at 700C, only the
crystalline phase of anatase-type TiO, was confirmed, but
for the samples sintered at 800C or 900C the crystalline
phase of anatase-type TiO, and in some cases rutile-type
TiO, crystalline phases were confirmed. At sintering
temperatures of 1,000C or higher, all samples were
transformed into rutile-type TiO,.

In the test of cytocompatibility, the samples of anatase-
type TiO, sintered at 700C were found to have reduced
cell counts after 24 to 96 hours of incubation compared
to those immediately after being placed in the incubator
(0 hour). However, the samples sintered at 800C or
higher than 900C whereby the samples were trans-
formed to rutile-type TiO, showed remarkable cell prolif-
eration even after time had passed.

Key words : titanium dioxide (Ti0,), biomaterials,

cell proliferation, sintered body
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100C T & ICRI7/ESHE L, FrE o Tl 17
PEEI L FEBRICfE L 72 (LR, SA700TC, SAS800T,
SA900T, SAL000T, SALI00T, SA1200T, SAL300
CLitd).

AEHIT Y — VB X OGRS EG L, W
Hid+—~27 L—7125 0 120C, 15 5 MiT- 7-.
72, 1300C THER L7 FaF L 784 4 b
(LLF, HAp) £tV F A2 LF1 (EkNRN—27 54
N, BT, DU, CDL) @ 2% HEu st skl & L
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B L7z KBRS U oE, 3MIEHAIL 7.
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VAT, WED) R L7
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CellTiter 96®
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7z. L» L, SA700C, SA800T BEAsAFE ClaRiaE
96 BF[EI 21 BT, B3 72 B 2 & AR IC oo 3R
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FERAMET LTV b, Ty 7 AREHRE R S i
FLTHDHH, K6IRLzzLHIZ, SALI0T TH
HIRAEASK X < B L L TV 5. C OFREMEROZELDS,
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tI3Iv 7 ATHATIO, 137 F % —EHE, LFu
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R & SR 2 B IC T > b 0 — LT X % @R RE
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1To7. 755 =R TIO, MK SA/EH L 72 700,
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