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The interface between metallic materials, especially titanium, and living cells (osteogenic cell) was investigated using
a high-resolution transmission electron microscepe, in order fo establish the mechanism of the bio-compatibility for
metals. At the titanium/cell interface there is an intermediate layer whose thickness is several ten nm invelving not only
metallic elements but also cell original elements. The intermediate layer does not have long/shori range order or is
rather complex structure. It is concluded that this intermediate layer is a mixture of titanium oxide and crganic materi-
als, which precipitates during cell culture. This precipitation of mixture is one of the advantages for titanium’s bio-
compatibility. E is not cleared that calcivmphosphate, one of the main composition of bone, precipitaticn cn the surface
on the material has any responsibility for bio-compatibility,
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Table1 Chemical composition {wt ).
H C N O Fe Ti
0.001 0.005 0.01 0.07 0.04 bal.
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Fig. 1 A: High resolution TEM structure with a lattice image of titanium and amorphous TiO,. B: Fast fourie transfor-
mation image from the amorphous TiO:z in the photo A,
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Fig, 2 SEM structure of an osteogenic cell cultivated on the
surface of titanium. Arm like structures are well de-
veloped, distinguishing cell and substrate is rather dif-
ficult (arrow). The titanium surface is seemed tc be
covered with some precipitates.
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Fig.3 TEM image of the titanium surface after cell culture. Electron beam is parallel to the surface. Mainly three tayers
{A, B and C) are found. P 1-P 7 with circles indicate EDX analyzed points.
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Fig.4 The summary of the EDX analysis in the area Fig. 3.
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Fig. 5 High resolution TEM image at the interface of the layer A and layer B in Fig. 3. The squared areas A, B 1 and B 2
are FFT analyzed, the results are illustrated in Fig. 7
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Fig. 6 FFT power spectrums from Fig. 6 squared areas.
A: Ti. B 1: TiO; rutile. B 2: unidentified.
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Fig.7 XPS spectrum around the Os P2p binding energy from the titanium surface having
each chemical treatment to observe cell/titanium interface except cell culture.
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Fig.8 High resolution TEM image at the interface of the layer B and layer C in Fig. 3. The squared ar-
eas B and C are FFT analyzed, the results are illustrated besides the squared areas in the figure.
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Fig. 9 Schematic illustration of the cell/titanium interface at the nano me-

ter scale.
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