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Evaluation of a metal level in non-precious metal alloys dental casting
having beryllium by lactic acid Solution

Soo-chul Park, Eun-jin Jang*, Sok-yoon Han*

Department of Dental Technology, Gimcheon University
Department of Dental Technology, Daegu Health College*

[Abstract]

Purpose: The purpose of this study is to investigate the level of each metal in non-precious metal alloys dental
casting, still used even banned for use and trade by the law, for oral health.

Methods: Two kinds of metal alloys were analyzed. One was Ticonium 100 for removable prosthesis and the other
was Rexillium V for dental porcelain. Two samples of each metal alloy were made in 0.5g, 1.0g, and 1.5g. Total
number of samples were 12. Two kinds of lactic acid Solution, pH7 and pH4.6, were injected into each samples.
After injection, each samples had been for 21days + 1 hour in the water tank of which temperature was 37°C. The
level of metal was measured in each sample by inductively couplled plasma-atomic emission spectrometer.

Results: In both metal alloys, metals, chrome, nickel, beryllium, and molybdenum, were founded. In Ticonium
1000, the highest level of nickel was 2.531ppm in 1.5g pH4.6 sample while the highest level of nickel was
4.062ppm in 1.5g pH4.6 sample of Rexillium V. In chemical composition of these methal alloys, chrome(14~-17%)
was much more than beryllium(1.95-1.99%) and molybdenum(5.0-9.0%) but berllium and molybdenum were
founded more than chrome in samples. Therefore, chrome showed better anti-corrosion than other metal alloys. In
both metal alloys, more metals were founded in higher pH level and more mass. Levels of chrome was significantly
different in samples of both metal alloys in each pH level(p<0.05). Levels of nickels was significantly different in
samples of both metal alloys in each pH level(p<0.05).

Conclusion: For oral health, further studies are needed in nickel-chrome metal alloy and cobalt metal alloy of
non-beryllium in addittion to beryllium metal alloy and also long-term studies needed in various period and other

non-percious metal alloys for dental casting.
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Table 1. Chemical composition of experimental specimen alloys(Wt%)

composition (Wt%)

material
Ni Cr Mo Al Be Ti
Ticonium100 70.0= 17.0% 5.0 5.0 1.95= -
Rexillium V 74.0 14.0 9.0 2.50 1.99= Balance
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Table 2. Elemental release from Ticonium 100 casting alloy(ppm)

=

K

flo

pH7(21£0.1day) pH4.6(21+0.1day)
Element
0.5¢g 1.0g 1.5g 0.5¢g 1.0g 1.5g
Cr 0.007 0.009 0.017 0.019 0.040 0.056
Ni 0.587 0.785 1.049 1532 1.987 2.531
Be 0.014 0.019 0.044 0.028 0.038 0.072
Mo 0.140 0.248 0.629 0.283 0.459 0.827
Al - - - - - -
Total 0.748 1.061 1.739 1.862 2.524 3.486
Table 3. Elemental release from Rexillium V casting alloy(ppm)
pH7(21£0.1day) pH4.6(21£0.1day)
Element
0.5g 1.0g 1.59 0.5g 1.0g 1.59
Cr 0.002 0.002 0.006 0.006 0.009 0.019
Ni 2.842 2.959 3.861 3.257 3.831 4.062
Be 0.012 0.021 0.042 0.025 0.040 0.035
Mo 0.144 0.195 0.304 0.251 0.343 0.421
Al - - - - - -
Ti - - - - - -
Total 3.000 3177 4.213 3.5639 4223 4537

Z5349} pH4.6, T FaAtolo] w2 BejHd AEw
O] LufA] RiHEA A3 S A1 Ticonium 100

A=A 14022 71 Weke ] pH4.6 A|22] Ticonium

100 Al=ofA 52302 7 =A Yo p0.050]
o2 EP|Edle] HEFol vl 251k Zpol7t A4

22 fo4do] e A2 YebdTtH(Table 5).

Table 5. Elemental release from molybdenum in distilled water and lactic acid Solution

pH Material N M+SD F P
Rexillium V 3 .214+.082
pH7
Ticonium 100 3 339+ 257
1.237 0.358
Rexillium V 3 .338+.085
pH4.6
Ticonium 100 3 523+.278
Total 12 .354+.204
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Table 6. Elemental release from chrome in distilled water and lactic acid Solution

pH Material N M£SD F P
" Rexillium V 3 .003+.002
P Ticonium 100 3 .011£.005
6.660 0.014
Rexillium V 3 .011+.007
pH4.6
Ticonium 100 3 .038+.019
Total 12 .016x.016

ST pH4.6,  daAtolo mE YA AEEe o
Hefz] BAREA dato = S74 AN9 Ticonium
100 AlEo|A 8072 7 wokom . pH4.62) Ticonium 100
XEAA 2,017, F7% AH] Rexillium V A EA

3.221, pH4.69] Rexillium V A|Zol|A] 3,717 £=0]2.
o p<0.050]| B2 YA HEFo| A v] 157+9] 2to|7}
TAACE o3t Aol 7} YK Table 7).

ZR50} pHAG, T FAolo] 2 s dawol

Table 7. Elemental release from nickel in distilled water and lactic acid Solution

pH Material N M£SD F P
" Rexillium V 3 3.221+.558
P Ticonium 100 3 0.807+.232
25.858 0.001
Rexillium V 3 3.717+.415
pH4.6
Ticonium 100 3 2.017£.500
Total 12 24401237

LA EAREA Aol AE SR A9 Rexillium
V AlZoA 0252 7P Wekon ZR4s AJHe] Ticonium
100 Al=ofAl 026, pH4.6 AlH2] Rexillium V A=

A1 0.33, pH4.69] Ticonium 100 A|ZofA 0.4650]%
o py0.050| B8 YA HETFA vl 151+ Aol
7 EAACE Foido] flis AL E YEITHTable 8).

Table 8. Elemental release from Beryllium in distilled water and lactic acid Solution

pH Material N M£SD F P
Rexillium V 3 .025+.015
pH7
Ticonium 100 3 .026+.016
1.053 0.421
Rexillium V 3 .033+£.008
pH4.6
Ticonium 100 3 .046+.023
Total 12 .032+.017
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