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Harmful elements are used as stabilizers and colorants in synthetic resin products. Accidental ingestion of harmful
elements from such synthetic resins by infants is a dangerous health hazard. The Japanese Food Sanitation Law and the
International Standard ISO 8124-3 ‘‘Safety of toys—Part 3: Migration of certain elements’’ control the levels of migrated
harmful elements, such as lead or cadmium, from infants toys. However, the levels of migrated harmful elements from
household products that are not infants toys are not controlled, since they are not covered by the law or standard. There-
fore, we investigated the level of eight harmful elements (antimony, arsenic, barium, cadmium, chromium, lead, mercu-
ry and selenium) migrated from household products made of synthetic resin that infants may swallow by mistake. The
extraction test of ISO 8124-3: 2010 was executed in 135 products (total 150 specimens) , and the concentration of these
elements was measured by inductively coupled plasma mass spectroscopy (ICP-MS). As a result, 1810 mg/kg and 1660
mg/kg of lead, exceeding the maximum acceptable level of the ISO standard, migrated from two products. In addition,
lead and/or chromium at levels more than 1/10 of the maximum acceptable levels of the ISO standard migrated from
four products. Household products that infants may swallow by mistake should ideally not release harmful elements
such as lead and chromium.

Key words——1lead; harmful element; synthetic resin; household product; inductively coupled plasma mass spec-
troscopy (ICP-MS)
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1. #8  FR22ESANS 11 AETIZ, H
FEN DR D/NFERE T, FKENOAETEZERICELY)
VEAN G VARRE TENN, ALLVEAFRAT 2 il
MO H 2 EGRBIE A ER S (GF 135 &5) ZHA
U7 (Table 2). 85I E LT CHE A FTRE
IR DEBRAE. £z, ALEIRT D]
RRMEDH 2D RKESNE, HWESUIE ST BErTRE/RE
VR AETRICE D < TR, RIS OB
# 4 BHED] THET LD HEEZRDESRN
IJEME LR VWIRRE TE Wz & ST U A SRNITINE
550D &L (Fig. 1). SR ORGITHEEATRE
PR ER RN BB DBl S TR WA RBHIEER 72 S
B2 B BRI o 2 i rd, £h
FnemikE Uiz GE 150 1K),

2. AE FAEENEHER FOCMIETE
Het) 2, M/AKEEEE EIx UV S (HAIY
A7 Rt KOG MK 855 2 & Milli-Q Syn-
thesis A10 (HAIUR TS Z2HWTHEE
L7z MK THIRL T, BwHEABAD 0.07mol/l
g L7z

ToFEY, BFE, NUDTLA, HARITL, ZDO
I, B, KEKROE L > D% 1000 mg/1 EEHEWS (FI
FeHiE T ¥k XAt WO 0.07 mol/1 i = A
WT, %% 8ILHED 10 mg/LIEGHEREFEL /=,
Z DIRATAH % 0.07 mol/1 s TEFEANL T,
AR OIR G ERER 2L 72

3. RERUVARESRHE FEHEGSIATVHR
AT (ICP-MS) 1214, Agilent 7500ce ORS ICP-MS
TV bh-Fr/00—) ZHHALE.

ICP-MS DO #IE ML, SEPEH 7 0 1500 W,
TIAHAA T Ar151/min, F+ U T H A Ar
0.71/min, AA 27 7 w7} A : Ar0.331/min, 3
J¥ 3 >N A He Sml/min, ¥ > 7Y >/
7.8mm, X7 L —F v N—RE 27C, ﬁ\h
] :0.1s/element (L1 > 2kR< 71xE) ki 1s/

Table 1. Maximum Acceptable Element Migration from Toy Materials Required by ISO 8124-30

Toy material

Element (mg/kg)

Sb As Ba Cd Cr Pb Hg Se

Any toy material except modelling clay and finger paint
Modelling clay and finger paint

60 25 1000 75 60 90 60 500
60 25 250 50 25 90 25 500

Table 2. Number of Products and Specimens by the Commodity Classification

Commodity classification?

Number of products Number of specimens

Gum and plastic erasers, ink erasers 21 30
Marking pens 21 24
Ball-point pens 19 19
Key holders, ‘‘netsuke’” and similar articles 16 19
Accessories of containers 14 14
Combs, hair pins, hair nets and similar articles 12 12
Other art and decorative ware 10 10
Hangings and wall ornaments 7 7
Pencils 6 6
Office clips, pins, and drawing pins 5 5
Other accessories 3 3
Other office supplies 1 1

Total 135 150

2 The products were classified according to the Japanese Standard Commodity Classification.
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Fig. 1. The Slanted Bottom Cylinder to Define the Size That TRORETHO, BIEEOHEIT ICP-MS k%

Infants May Swallow s Z & mg%—'@% 7.
Table 3. Detection Limits, Determination Limits and Background Equivalent Concentrations (BEC) in ICP-MS

Element Sb As Ba Cd Cr Pb Hg Se
Mass number (m/z) 121 75 137 111 53 208 202 82
Detection limit? (ng/1) 97.8 223 69.7 1.33 962 2.58 44.7 103
Determination limit® (ng/1) 326 743 232 4.43 3200 8.59 149 342
BEC (ng/1) 274 138 215 171 641 189 373 648

a Three times of the standard deviation of a blank. ® Ten times of the standard deviation of a blank.
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2. MEREAOAFHAR Al 135 ®#E G
150 k) OEHERBRICBWT, HETEONTH
MAYISO Bk DEHIFREfE (Table 1) @ 1/100 %
AT 19 85 (19K 1I2DWT, SHlETLHED

R Z Table 4 IT/R L7, 727 U)VEIHIEHE ST O

IN—=> @ 2 85 (Fig. 2) 7%, ISO #it& D D
REEE A # A7~ (Pb 1810 mg/kg K X Pb 1660 mg/
kg). 5T, RUBEZ NV EF—HN—D 1 8
Ay, 7 OLKRUCHOEHREMED 1/10 2 2,

BHREMIL T TH o7~ (Cr 6.07 mg/kg, Pb 47.9

Table 4. Migrations of Eight Elements from Product Materials at Levels More than 1/100 of the Maximum Acceptable Levels of ISO

8124-3
Element (mg/kg)
Product name Material Color

Sb As Ba Cd Cr Pb Hg Se
Decorations part acrylic pink —a — — — — 1810° — —
Decorations part acrylic white — — — — — @ — —
Decorations part PVC purple — — 4.17 — — @6 — —
Decorations part acrylic white — — — — — 1.44 — —
Decorations part acrylic white — — 0.920 — — 1.13 — —
Key cover PVC orange — — 6.53 — 6.07¢ 47.9 — —
Key cover PVC yellow — — 5.93 0.510 1.89 19.3 — —
Key cover PVC yellow — — 3.67 0.394 1.65 17.7 — —
Key cover PVC yellow — — 36.8 — — — — —
Key cover PVC purple — — 32.2 — — — — —
Key ring PVC yellow — — 7.45 0.452 1.22 13.1 — —
Key ring PVC red — — 6.47 0.384 — 4.63 — —
Key ring PVC blue — — 20.7 1.19 — 4.28 — —
Strap PVC orange 0.389 — 15.4 — 0.118 1.81 — —
Strap PVC yellow 0.722 — — — — — — —
Hairpin PVC blue — — — — — 1.30 — —
Hairpin PVC pink — — 1.28 0.149 — 1.01 — —
Eraser PVC white — — 18.8 — — — — —
Shoe charm PVC brown — — 13.3 — — — — —

2 Not detected. ® The double underline shows the migrations at levels more than the maximum acceptable levels of ISO 8124-3. ¢ The underline shows the
migrations at levels more than 1/10 of the maximum acceptable levels of ISO 8124-3.

Fig. 2. The Products That Released Lead at a Level More than the Maximum Acceptable Level of ISO 8124-3
a: Pb 1810 mg/kg, b: Pb 1660 mg/kg.
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REENERIND.

AR, RENOAEEEMICEM S EEBETY 7t
B ) =610 O DO S JE B I0W 1TIX, el
RIVLFEOFEREZSREICEAEL, AHEMN
MM LGB CEEELZ 5 TBENNH S D
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LA, EZHOOBENS BMEATEOBKEEZ
A DMOEHEISHERI N, 12 fRhEEEONSI
OHETH 27, THHAZEOZH EMITEINL 72
EANBEEEOH o2 139 51, LIRITHRK
25000 mg/kg, F 310 mg/kg DEEEHETH T &
MG IN, SENL PRERD = DEBAATZD
L7568 DREZENRERIN TS, 1D

BRBIEE I, FRAEL T, HEEROY
OAEESR, 7 OABNY U LAKROHES R LR
ENMEHEINBDZENHB. £, HEERUIE
BlOHEM &L THEASINSHRE/ N 7 A, BRICAH
RHETH DN, AMmE L TRRWIEEDNY U L%
BUIENDHB.Y IS, BERELT, $hifEn
FHINDZENDHD. ZIT, FHPEHMT D]

RETED & % B B B SE F 5 135 845 (BT 150 %
K) 1I2DWT, ISO 8124-3 DELVAH B % FEHa L,
HESILHE (FoFEY, BEHF NUTLA, HERI
UL, Z0OL, i, KEKROEL D) OEHEER
HL-. TORE, 1SO H#EORHIEEMED 20 %
(1810 mg/kg, Fig. 2(a)] KU 18 £ [1660 mg/kg,
Fig. 2(b)] omzEELABEND o, Fi,
ISO #itg DVEHBREM D 1/10 2z, VA HBREM
IFO70LRUMERELEBRbH . 5
12, ISO Kt DIEHIBREMD 1/10 L F Y > F %
2 WUDLAKROCARIULAZRE L8RS 5
7z,

P AR R R, EREREREE, AmEHERE R E K
Vit EEZECL2HERBTHED1DTHO,
Bz, A9BIc LTI, — &L XV LD i
JET, MEECHRORZICHERFEL 52 % Ik
Wb 9 KkEHEERNZE2EZRAS (US.
Consumer Product Safety Commission, CPSC) 13,
SHRBICLo THHOMPIREEEDN 10ug/dl %
BT 202 T5720, BHMIZ175ug 2 A
HEEEBRNT D ENBNEIEEL TS 1D S
[0 OFRA T 2 SmREICEH U285 (Fig. 2) 13,
EE o bEHEEFICMLTaL—2 a VN
T, REIN10mmX10mmX2mm BED=D,
ALEHEKT Dl etED S, 2, B 1EO
B E8ld 92.9mg [Fig. 2(a)] & U 68.0mg [Fig. 2
(b)] THo, #FH1ENSZTNZTN 168 ug KT
1Bug O ZEHENT S, T0RD, BEHHLOE
550 E 2 ERET 27210 T, KE CPSC O#)E
A DMEBIT S REENH U, REMICHE
MHdEEZLND. 351, EBE508 M, h
EEALTVWDZERVNEDBRMRICERET DI &
DERINIZNE N0 D, BENIRFEEESL S AR
IRENTWIEM - =, KETIE, 2009 4 8 HIZ,
THE A RS O E A B % 600 mg/kg 7 5 300 mg/
kg 12, THHEMITHH S N5 BE R RO §h
GHEE%Z 600mg/kg 705 90mg/kg 12, TNZFIUK
BT 2 LD B LI Nz 1 T 51T, 2011 4F
8 HiTld, THLAMMOMEH &% 100 mg/kg £ T
KT 5 LD ICHHN X DL I 5. 19 AL IEMN
AT B AIREMED B D KIER I, s OLasE
DHETHEZEHLBWI ENEELL, KHEZ
KOEBTHENINISITHETHAD.
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