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This study proposes that osteogenesis ability of zinc (Zn)-containing
diamond-like carbon (Zn-DLC) splint was assessed in vivo experiments using a mouse model. The
results of the in vivo tests using mice demonstrated that the use of Zn-DLC splints tend to
stimulate the bone to grow thick. It was also shown that Zn-DLC can elute Zn even in different
biological environments and that the elution amount can be the highest in an in vivo environment.
These results indicate that Zn-DLC may improve upon the therapeutic effect of conventional implants

with the eluted Zn in healing fractures.
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Table 1 Bone assessment parameters.
DLC Zn-DLC
Parameter Median (25%, 75% Median (25 %, 75 %
Percentile) Percentile)
25.99 31.32
V [mm?]
(25.51, 28.97) (30.00, 35.51)
28.91 39.82
Im[png cm]
(26.14, 43.42) (33.83, 44.50)
186.10 197.93
lp[ng cm]
(168.88, 245.61) (184.56, 258.87)
0.242 0.217
It [mm]
(0.220, 0.253) (0.210, 0.222)
54.38 49.44
la[%)]
(48.93, 59.35) (47.39, 50.11)
5129 613.7
l¢ [mg/cm?]
(495.6, 596.7) (523.6, 644.1)
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Fig. 3. Results of XPS depth profiling of each sample.

(only the measurement values of Zn were multiplied by 5 to clarify the results of Zn.)
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Fig .4. The calculated concentration of Zn elution from each sample.
A: Mouse sample ((1)-(4)), B: Cdl sample ((1)-(3)), C: Media sample ((1)-(2)).
Mean + SE, (1), (3), (4): n=3, (2): n=2
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