4

Biological Performance of Four Dental Ceramics Modified by Cold Plasma
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Abstract: BGC, HA, B- TCP and biphase calcium phosphate (B- TCP/HA) are modified by using the cold plasma technique in the present
study. The study results come from the formation of bone- like apatite in SBF and results of osteoblast culture in vitro, SEM, XPS, and XRD.
The results show that the formation of bone- like apatite on dental ceramics modified by cold plasma is easier than that of no modification and
the growth of osteoblast can be promoted. The active mechanism is that impact on dental ceramics by means of the particles with high energy
and high activity leads to rough and etched surface of ceramics, as well as the distortion of ceramics crystal, which increases solubility of
materials and local concentration of Ca and P ions. It is helpful for the formation of bone- like apatite. It is shown that the modification using
cold plasma technique can increase the activity of dental ceramics.
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Fig. 1 SEM pictures of BGC, HA, B- TCP, HAITCP

1.Before modification; 2. After modification; 3. Before modification, after immersion for 7 d; 4. After modification, after immersion for 7 d;

5. Before modification, after immersion for 14 d; 6. After modification, after immersion for 14 d.
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3.3
3.3.1 XPS

BGC:1 136.1 2 522.5) ,
, CO# XPS

1 SBF XPS
Tbl. 1 Changes of XPS for dental ceramics after immersion in SBF
BGC HA B- TCP B- TCP/HA
Area % Area % Area % Area %

1 1131 31 16079 35 11422 35 15441 43
2 25225 69 30235 65 21187 65 20751 57

Note: 1. Before modification; 2. After modification

item

3.3.2 XRD
2
2 XRD
Thbl. 2 The results of XRD for dental ceramics before/after modification
item Pos Height FWHM  d-spacing  Rel.int
29.032 5 10.39 12834  3.07315 18.31
BGC 1 316673 5674 03455 282321 10000
328835 4528 03967 272152 79.81
5 28.861 8 3.48 04714  3.090 94 20.14
31.689 2 17.30 05431 282131  100.00
32.6850 5.62 04274 273759 3247
HA 1 318283 5027 05011 280929  100.00
2 317846  43.68 03149 281306  100.00
B-TCP 1 309823 5754 03052 288404  100.00
2 310104 2831 02650 2.88149  100.00
1 309338 18.20 03020 2.888 46 30.83
B- TCP/HA 317579  59.04 03420 281536  100.00
2 309511 8.20 0406 3  2.886 88 20.82
317533  39.39 03187 281576  100.00
Note: 1. Before modification; 2. After modification
( )
XPS XRD ,
3.4
) 2d
, , 4
d , , ; 6d
8d , )
, 3
3 BGC,HA
Tbl. 3 The results of osteoblast proliferation of BGC, HA
Item 2d 4d 6d 8d
1 0.16 0.20 0.27 0.53
BGC 2 0.17 0.22 0.35 0.65
HA 1 0.09 0.10 0.13 0.24
2 0.14 0.17 0.18 0.25

Note: 1. Before modification; 2. After modification
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Differentiation of Water- salt- interaction in Bostan Lake and Peacock River in

Recent Fifty Years
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Abstract: Systematically collecting and analysing the basic data of hydrogeology, meteorology, water- soil development and social economy, we
research the interaction of water and salt of Bostan Lake in natural and artificial conditions in aspect of basins, oasises, lakes and marshes. In
order to establish the quantitative relations between water- soil resource development in oasis and the differentiation of lakes and marshes. We
consider that Bostan Lake was a little salt-water lake in late 1950s, and the water - soil development of the oasis has aggravated the
salinization in recent fifty years. Since the west pumping station was brought into use in 1982, the Bostan Lake which accumulated salt has
begun to be desalted and the peacock river water quality has changed from 0.45 g/L to 0.89 g/L
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