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The international standard ISO 8124-3: 1997 ‘‘Safety of toys —Part 3: Migration of certain elements’’ and ‘‘Inter-
im Enforcement Policy for Children’s Metal Jewelry Containing Lead— 2/3/2005”’ by the U.S. Consumer Product
Safety Commission (CPSC) to control the amount of eluted lead from metal accessories cannot be simply compared,
because the acid extraction methods and the limit values are different from each other. Therefore acid extraction tests
based on the ISO standard and the CPSC policy were conducted and the amounts of eluted lead from small metal
products were compared between both tests. There was less eluted lead in the ISO method than in the CPSC method.
Moreover, the amount of eluted lead in the ISO method did not even reach that of the first elution in the CPSC method.
It became clear that the acid extraction test of the ISO standard was not as good as that of the CPSC policy, because of
the difference in test conditions. In 16 small metal products, seven products were unsuitable for the ISO standard and 14
products were unsuitable for the CPSC policy; however, all these products were originally inapplicable to the ISO stan-
dard and the CPSC policy. The calculation grounds of the limit values were also different between the ISO standard and
the CPSC policy. The standardization of an acid extraction test that simulates the lead elution to gastric juice is required
so as to prevent adverse health effects in children due to their accidental ingestion of small metal products containing
lead.
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Table 1. The Acid Extraction Tests of the ISO Standard and the CPSC Policy

Test condition

The ISO standard @

The CPSC policy?

Solution 0.07 mol/1 hydrochloric acid 0.07 mol/1 hydrochloric acid
Volume soaking the sample completely 50 times the sample weight
Temperature 37°C 37°C

Shaking still standing (shading) 30-60 cycle/min

Period 2h total 6h (1, 2 and 3 h)

The number of times 1 time 3 times

a) 1SO 8124-3: 1997 Safety of toys—Part 3: Migration of certain elements. ») CPSC: Standard Operating Procedure for
Determining Lead (Pb) and Its Availability in Children’s Metal Jewelry—2/3/2005.12
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Table 2. The Measurement Conditions of XRF Using the Fundamental Parameter Method

Measurement element

Secondary Excitation Initial tube Measurement
target voltage (kV) current (mA) time (s) Ke line La line
Al 35 17 100 Na-Mg
Ti 40 15 100 Al-Ca
Ge 75 8 100 Ti—Zn Hf-Ta
Mo 100 100 Ga-Y W-Bi, Th-U
AlL,O, 100 100 Zr-Yb
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Table 3. Lead Contents and Amounts of Eluted Lead in Acid Extraction Tests of the ISO Standard and the CPSC Policy
) The amount of eluted lead The amount of eluted lead
No. Product type ersht Leat(i;c))gtent in the ISO method? in the CPSC method?
° per weight (ug/g) per sample (ug)  per weight (ug/g) per sample (ug)
1 thumbtack 2.93 28.5 61.24+9.27 179+27.1 871+68.8 2550+2019
2 washer 1.48 2.50 116+6.089 172+9.00 365+11.5 539+17.09
3  nut 5.18 2.48 143+20.39 743 £105 246+30.5 1280+ 1584
4 washer 1.76 2.35 182+37.29 321+65.6 370+£25.2 653 £44.49
5 clothes button 1.96 1.92 116+9.769 228+19.2 1880+ 121 369042389
6 Dball-point pen clasp 1.81 1.72 113£6.629 204+12.0 559+101 1010+ 1829
7 ball-point pen clasp  1.81 1.62 100+24.19 181£43.5 586+17.9 1060 +32.49
8 Dball-point pen clasp 1.81 1.57 1214+3.929 218+£7.09 594+31.0 1070£56.19
9 ball-point pen clasp 1.81 1.45 81.1+23.4 146+42.3 534+57.5 963 + 1049
10 clothes button 3.01 1.10 1.23+0.520 3.69+1.56 38.5+12.3 116 +37.0
11  ball-point pen clasp  1.15 1.03 74.4+4.40 85.3+5.04 539+34.3 618 +39.39
12 clothes button 1.45 0.97 4.31£0.120 6.25+0.170 22.1+1.47 32.0+2.13
13 ball-point pen clasp  0.590 0.96 87.4+1.34 51.6+0.790 831+81.4 490+48.09
14 shelf dowel 4.18 0.87 14.9+0.100 62.3+0.430 221+23.7 923+99.19
15 ball-point pen clasp  0.610 0.81 82.0+5.08 49.9+3.09 799+96.1 486+58.59
16  shelf dowel 3.49 0.57 12.4+1.37 43.2+4.80 221+14.2 771+49.69

a) Measured by XRF using the fundamental parameter method. b) Values are means+S.D. for three specimens. ¢) Lead elution above 90 mg/kg of the ISO

standard. d) Lead elution above 175 ug of the CPSC policy.

g
) !
32 b
=]
< -
10 15 20 25
Migration time / min
Fig. 1. Electropherograms of 10 mg/l Lead Standard Solu-

tion (a) and the Eluate of Sample No. 1 in the ISO Method
(b)

The operational conditions were as follows: capillary, fused silica tube
of 75 um i.d. and 64 cm effective length; capillary temperature, 25.0°C; run-
ning buffer, 20 mmol/l sdium tetraborate ontaining 2 mmol/l hex-
anediaminetetraacetic acid; applying voltage, —+15.0kV; injection,
hydrostatic drop of 25 mm for 30 s; detection wavelength, 245 nm. The ar-
rows show the peaks of lead elution.
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Fig. 2. Comparison of the Amounts of Eluted Lead between
the ISO Method and the CPSC Method
The acid extraction tests of the ISO standard and the CPSC policy were
shown in Table 1, in detail. The amounts of eluted lead of each time in the
CPSC method were shown in order to compare with the amount of eluted
lead in the ISO method.
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