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Preparation of strontium substitution in HA thin films using sputtering technique and evaluation of

osteocompatibility with osteoblast-like cells
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Abstract: The preparation of strontium (Sr) substituted hydroxyapatite (StHA) films at Sr/(Sr+Ca) ratio of 0, 20, 40, 60,
80, and 100 at.% to the HA on titanium by sputtering. The crystallinity and the Sr/(Sr+Ca) ratio in the film were observed
using X-ray diffractometer (XRD) and inductively-coupled plasma atomic emission spectrometry (ICP-AES), respectively.
Cell reaction to the StTHA was evaluated by measuring the cell attachment of human osteoblastic cells (Saos-2), alkaline
phosphatase (ALP) activity and osteocalcin (OCN) expression. From XRD patterns, the peaks shifted to lower 20 values
with Sr addition. In the ICP measurements, the Sr/Ca ratios in each sample almost corresponded to the target ratios. The
number of cells showed no significant difference in the StHA except for Sr 40 at.%. The ALP activity for the Sr100 was
highest in all of the sample. In OCN expression, it showed a deceasing tendency with Sr addition.
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Fig. 1 XRD patterns of : (a) Sr0, (b) Sr20, (c) Sr40, (d) Sr60, (e)
Sr80, (f) Sr100. Key: V =HA, ¥= SrAp, ©=SrHA, Ti=
titanium substrate.
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Table 1 Sr/(Sr+Ca) ratio in the film (N=3).

Sample Sr [at.%]
Sr20 20.7%+0.5
Sr40 40.3=£1.0
Sr60 60.2+0.3
Sr80 79.810.8
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Fig. 2 Number of osteoblast-like cells attached on the films
after 6, 24 h of culture in a certain area (0.57mm?) (N=15).
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Fig. 4 OCN expression on the films after 14 days of culture.
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