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Investigation of Colorants and Metals Contained in Transferable Picture Tattoos and Face Painting Tools

Nahomi OHNUKI®*, Yoshiaki NAKAMURA™, Kiyoshi TERAJIMA*, Toshiro YOKOYAMA*,
Shuzo OGINO* and Kazuo SAITOH*

Colorants and the metals contained in transferable picture tattoos, pens and the crayons for face painting were

analyzed by HPLC and X-ray fluorescence spectrometry (XRFS) analysis.

Water soluble legal tar dyes, non-legal

tar dyes, and oil soluble non-legal colorants were detected from picture tattoos. Non-legal oil-soluble colorants

were detected from the crayons. Water-and oil-soluble legal tar dyes, non-legal colorants, and pigments were

detected from the pens. The Colorant in the picture tattoos dissolved in acid artificial sweat.

Copper, zinc, and manganese as the metals which possible to cause a metallic allergy were detected from the

picture tattoos, pens, and crayons as a result of XRFS analysis. As there is a possibility that the infants use these

picture tattoos, pens or crayons, it is necessary to investigate the safety of these products.

Keywords : % kv —3/—/L transferable picture tattoo, 7 = A A + RT 4 XA T 4 7 face/body painting,

X — )Lt F tar dye,
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Table 1. Country of Origin and Indication

Country of
origin

A Uncertainty Not indicated

B Japan?" Not indicated

C China Not indicated

2

Ingredients

Picture

D? Japan Not indicated
tattoos E Japan Not indicated
F? Japan Not indicated
GY Japan Not indicated
No.1~6:lanolin, beeswax, mica, paraffin,
and/or red 218, yellow 4, blue 1
No.7~12:lanolin, beeswax, paraffin, and/or
n Tai titanium dioxide, iron oxide, red 218,
Crayon AWALllow 4, blue 1
No.13~18: calcium carbonate, glycerin,
acacia, mica, water, and/or red 218, yellow 4,
blue 1
Pen Japan glycerin, urea, P.V.A, pigment, water

1) Japanese company name but no address indicated.

2) Indicated that it suits the FDA standard .

3) Indicated that it suits the Japanese toy safety standard.

4) No.l~6:pearl luster, No.7~12:vivid color, No.13~20:fluorescent
color

FDARR A BEMBH & ORTBEN TV, F2, Gl
Tl B Le BT, AR ESHKOERSTY—
YR ER TV,

7 1rax, 63 ol y MIR-oTED, Nol~6iF/%
—LHIR, No.7~ 1213 fifeh7afa, No.13~18IXE B TH
oz BB bR EEICH s R RN R S TE
D, L LTHRE2185, HE4EROEFRIE &V IKE
PEIEEAFRA PR R IN TN

NURIATOOMEEETEMA L. BEIITAA Y
7y THMETEINTEY, gL T I 7U®Y Ly,
JRFE, P.V.A, BB, BRDK) LRRSTWE. 2o
FRIFETOBO B LT, L L, BEEHaE
LS TR LIS IEEY ([CED bR R FIEICIEEE
LCWiahoiz.

3. AEBRARMORER

1) BRHEHER

Z by — = VIERWE ST AT v 7 v— MIEEE L4
EKOBEBEZPELIZ. TDOT T AF v 7 > — %10 mLik
BlZAN, ~"X VU mLENACY— Ve T TAF v I v
— I BENRL, FTRF I - OLOHEBEEZRD,
BEROBEBENLB|NWT I —LOEIL L., ~FF %2k
X, M 2 mLEMx T < 1%, 2,500 rpm, 5457fiE
DB . BIR A AT R A AR & LT,
BEBRWTEREIC= Y ) — VIR % ) — VB NA T
LR, FRRICE O HE L C RIBIE A KR TE G SR
e L.

NRUKO7 LI K05 g LD, ML 2 mLCIERE
L 7C2,500 rpm, 547fElim CoorBE U, LVBHR 2 st o s fh i
WKL L=, Rl e 7 ) — 0 UEmmt = % ) — L %
Mz TR L, [FRRICE D BE L T LBl A KIS
WEIR & Lz, 2o O IR 2 HPLCRIRIEIR & L.
¥, AR TITIMIENE R OUKEM @R & LTt Shaun
FE LT RIE R RS BLE LT,

|y %=

2) B by——HbOBRABHKAR

L ORMEFEEBER, JIS  LOS4SEEE A T 2.5 mL
IR L, 40CTHR L7z, 30 43, 2, 5, 10 FEf#I#£12200 pL
FToh 7Y 7L TEBEHIKRAHPLCOTICHE L7z, &
7z, WO LR [T T, 40C
30 Sy CHitH 24T - 72,

3) eREEMHR

H N y—i— I, 73 3K05 g D, X
MO ARELE Lie, ~UdusiiiAamk ( () U 7 7 4Hid)
Flic@aE®ms L oI 7 7 L TEE XA R
L.

4) fREEHR

ABH B2 mL& AN % 724, 810 mL %2 [E2 5300 T
Z 2. W@ bAKFEKS mLE X AW % /3 L7154,
0.1 molV/LAlEE TAR L THRFIBLLETE (AAS) HIFBRIEHL
L.

4. HPLCZ#4

LEE  BARSE (B RLC-2000pluss U — X, Faties
74 MEAF— RT LA HAEMD-2015, 57 A TSKgel
-ODS 80TM (4.6 mm i.d.x150 mm, (£f) #H>V—) , BEHH
CKEEMAFE AR [pH6.8 ) KRR - A Y T u sl ) —
b (25:1) 1B 7 R=hUN, TP MG ATO
% (543) —A50%(20%)) —A50% (304y) , MiEMEEHE 2
)=, AVITT 4y, BT HEE:40°C, FE : 1
mL/min, &M : 250~800 nm, JEAR : 10 uL

5. BAEXBHOWEH

T PR AR TR ZSX Primus [T (R4 HR) , X
AT . XMEER vy A Rh) #—% v b, Jihie :
EEBIT 50 kV, EER 60 mA, FFHR RS LIF1 MR
s :SC (v FL—varhvr¥—), PHALL.100
U.L.300, 20A % % 54 : BAAAES.000 deg. #& T AJE
90.000 deg. A7 v 7 0.020 deg. HIEF 0.2 sec., Z DAt :
BER 30mm, 7 ARAEL BV, FEK E22, HiF
*GeE - 2Ti~2U ((BELAH A &2HRL)

6. RTWAREEREH

L - VARIAN  AA240%, EFAT R . RIAMES X 7k
FLv, ZRMET R BR, T 7 AP ERmRT v,
£ 1 324.7nm.

HERRUER
1. BROSH
N 2bEy5—>—)L
Z ko — =)L DRSS R % Table 21277 L7=. HPLC
ST LD, BEADGITRE2017, 4055 KO B407 5
DIFEFEOWEE G, FHTFHEEOEENKEEAE RO #E
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B EESMMEHE G HRIRI SN, BB & X IO
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Table 2. Colourants Detected from Picture Tattoo
)

D

Water soluble colourants Qil soluble colourants

20155 DA 2 Lz, BED S IXIEE @R & LTRE201 A 1 R201, Y407, Unknown 5 N.D.
B, FE1GRORE265 ERIT 5 LI 2 O EEN 2 R20L R405, Unknown | N-D-

. . 3 R201, Y407, Unknown 7 Unknown 1
REEMEER LB Lz, MERELOITEERKL LTRE 5 ND. A —
20175, 2037, 220%, 4055 &3 % & HICF4fEDIEE 2 N.D. Unknown 1
SURKSHER OMIATE @ 2 B L. WaFs o ikeak  © ) oot D
&L TR E2015, 4055 K U265 % i35 &3tz 20 3 R201 ND.
EENKBERAREERIN L. ARk LicsEsS R D] R201, B1, Unknown 2 R226
WILA <Y MABBR, HROEROBRTHHZ Liph) B 1 (PODRIE R RIS Unknown 1
L7, R TERPE TR EFICHEHTE0aEL LT F 1 R201, R405, Unknown 2 R226
A SNEE S -V AFUKE TN szl O ] R201 N.D.
HPLCHRFIEL UL A7 F B — 8T, GREOFE ool N
IXRAIRETH - 7-. 1) R, Yand B are abbreviations of red, yellow and blue.

Zh S OREOPND M OFIZERICIZFDAD I &% Detection limit : 0.2ppm

LEEE 2 LT D Litfish Ty, iishicé

FODH bAFRM2015, FE2265 K OHER 1 5I1IFDANA M, , o
Table 3. Result of Elution Test of R201 to Artificial Sweat

EH A, LBERICEERT 5 2 e DTS 2 @RI E LT Elution of R201 to artificial sweat (pHS5.5) Food
7 ol z . p B o itatiion 1
TR L7 A MIEENTWSH. LAL, F2 %Tﬁﬂj SN No. 30omin 2hr  Shr  10hr Total (10hr) sani;a?;;;lnow
HRELSFITHRNPEOEEARTIXHH A, ZOFATY X b (ppm) (ppm) (ppm) (pPpm) yg/1em® pg/lsecal (TOySl))
WIEEEN TRV, EicE Sz iE e KEMER N 4 025 032 04l 058 015 335 ND.
FHLENENCB T DIEEIIOETH DD 5 TFDADT 5 026 034 048 062 025 3.9 N.D.
AEETHRP-ST-Z &N BFDAREEIC AT L 72U & fif 6.02 035 046 063 031 362 N.D.
R NS 4 C 1 033 039 040 040 064 3.99 N.D.
LT &0 ) RARITERRN A TS 2 048 072 0.80 081 038 494 N.D.
BEIHE Tz —iph, T b OEEDE EIZHE T 3035 053 068 071 038 426 N.D.
T EDENTONTHRETEIT - 72, 20152 L% D 1 ND. ND. ND. ND. N.D.
S LRV TIFICE LT E O RS R L. ffs Bl Trce 022021 021 003 106 N.D.
= & F 1 Trace Trace 0.22 0.23 0.06 1.53 N.D.
2015 &Z4RIR & LIZO, Table 2010R L2 LD IR HZ <D G 4 Trace 025 030 036 010 1.06 N.D.
FEO—ArbmH Sz & & .LL’.@ i [ 3 LA AR 5 Trace 023 026 032 0.08 096 N.D.
HEBIMERESLAZTTA L TRY, EERBRNRAETH 727 6 Trace 025 033 045 016 129 N.D.
1) 40°C, 30min/water Detection limit : 0.2ppm

WDTH D, JISTIEATIFICIRERME (pH 5.5 N7 v U it
(pH 8.O)RED HILTWD N, RE201 TS /) —v
WIRIZHEETH D Z DD, ARECIEmE A LiTa A

Table 4. Analytical Result of Colorants of Face Painting Creyon

2. ZOFER, Table 313 L7 X 91 D) EFRE302 o Color Color - Watersoluble 011 otulecolourans”,
e , Unknown nknown
RE201 5T bR EICE A TR IEEAR TH Y, — 2 Yellow Y4 N.D. Unknown 1
N 3 Bl Bl N.D. Bl i t
D B ICHE I LT RIS UL, RS - vemn D Unknoam 1
Treen y .D. . >
MOKEMIEESNNHBHEZ G LA, E, FCIIMERN D 5 Omnge RIS, Y4 Unknown 1 %Ex;imnelm
~ EXN . Z DVETE e DL 6 Violet R218,’B 1 Unknown 1 Unknown 1
FREZEOEHR A ONT. Zh b OEESMEFE DL M
. . 7 White - ND. ND.
51K%T&6?&@{ﬂ%ﬁ’®&%ﬁ$%@ﬁk fcﬁéﬂﬁ%‘l‘é% 8 Black _ N.D. N.D.
=z 5n-. 9 Red R218 R405 N.D.
10 Yellow Y4 N.D. Unknown 1
25, A0COBI30SMIRIE L CHRICE W BFEDOMER 11 Blue Bl N.D. Unknown 1
- 12 Green Y4, Bl N.D. Unknown 1
1T 9 ﬁDDﬁTd_j‘ﬁiﬂ%‘%‘{f * @‘Eﬁﬁﬁ%{i ZHEHL Lflﬁﬁ%(@i@ 13 Yellow Y4 N.D. N.D.
HORI 10 4 omp miGU Ui N
2) D2 AR -RFARAVTF4VFEYILIY 16  Violet  R2I8,B1 Unknown 1 N.D.
N NS N . 17 Green Y4, Bl N.D. N.D.
/k&17::/(X c AT A /T{/?fﬁ? 1/5/@@‘% 18 Blue Bl N.D. Blue pigment

I\ = . o e = 1) R, Yand B are abbreviations of red, yellow and blue.
T EAT o7, 7 b3 MRS O R FRICH o To R Detoction imit : 02ppm
MREINTEY, EEARLDLWI TN,
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Table 5. Analytical Result of Colorants of Face Painting Pen

Color Water soluble 0il solble colourants',
No.  Color g 1 . ’
indication colourants Pigment
| Yellowish N.D. Unknown 2
green
2 Green - N.D. Unknown 2
3 Blue - N.D. N.D.
4 Pink - N.D. Unknown 2
5 Red - N.D. Y205, Unknown 2
6 Beige - N.D. N.D.
1) Y is abbreviations of yellow. Detection limit: 0.2ppm

HPLCIZ X 259 &4T-72& 2 A, Table 41277k L7z X 91T
EEME E L CIEIRE405 5 K OEE (2055 & b 5 a5k

DR S NTz. Fiz, EESKEMER OMEME AR R
SNz, ZhOOARFAERFRIEAENILOZ LI DOth%E

AL TV,

NG OREIITRE2185, HAE4ERUER 1T LN
IEBRADINTWEDR, BH SN BRITIRREETR
—HLiehrolo. £, AWERIXEBEBEETY / —
LT SR WEAEESREREN RIS, FET
BEGAELE L THATEINFaENIE 2045 IF R
4045 THDHN, ZvarnroRfishk-gtizsan >
LU ATIRE L CRIAN Y MVERIE LT 2 A, RE
BRI —H L 2o T

3) AR -RTFA4RA T4 VTRARY

Tz A RT 4 RA T 4 VTR OEBFEIZONT
SIHT LT3R & Table SIZR L. b, KiEtEGasE
IR S e d otz R E S & L TIEM205
T (ROZORREMED & 5 FR) K ORE4045 O AREMED
B HEEIRENTZNR, FRIRSEEIMAE BRI S,
IREE404 5 B OB 42055 D AIREMED & % 438 1%, HPLCHM T
WX AR MURIFIE L TV D b O ORI 23 2
BRoTWEHLDOThHD.

2. SR

—ACHK AR E DN D T LV — O &R R
ELTHE, =y o, a0 b, KER, Zma (61f) %
BHT L0, Hh -8 - v HAZDNTH T LLF
—DFRERVEDLEENTHDEY. ZNHDEBIZOWT
SN EAT o7,

RBARBIZE T DL, HHEXBOIPIEIC L D4
EEIHT T DH. Table 6~8IZ/8 L7z XBRIEE (keps) 17T
FEABROHEEZE KL TEBY, F—mEOEAREDML

BIXTEDN, AR5 RALOROEBIITE 2. 72
B, BROBEEIZASENE LM AAZRS FLUonby
T ETOIRIEOXIBE ) DA FE T O Z RO T
AEANRCTRLEETHD.

1) Bby—2—)L

My == MZOWTHEMRIZER RO H 5 —H D
LRIZOW TR BEROEEE MG Lz, ZORR, Table
6ITR L2 & 9 ICHAAR O XRE IR, Mo RER
BIXZL Dotz TUAF—ORREERVELERE L
THIE 7 v B ) R R L 7.

2) D4R -RTFA4RATF4« VTR LI

7 Larnbi, REFOSEI BT S (Table 7) .
GRTLAF—MOFmNERE LT r a0 LK, 7L
NX—Z I L5 ERE LT T B IBRIK, 0288
Ffl, ®EAA 1A DRI SN, FRICHE R UHERD 7
LI THROXBRER R <, kb XBRBEORN- T
NollOEFEEAD 7 L3 v &G R EIEICTER L L
A, WP OMOEE RIF4,206 pg/g TH o7z,

Z ORIV ST EF AR EREEHI A T
LeEBZ LN, BEAEOFEBI4E (7Fr v T=vT
b=, CyuH,CuNy) (T8 &9 2 BB CH Y, 1A
DEIEHEEIZI1.03%TH 5. 7 LI bR Sh-8Hn
T 04045 F 3k & ARE TS, BRIOM T BIT 3.8%E 720
AR E L OIS 2 & THD. HH40451%
TZryrr—rvarYilbilHENERTHY, ZZTHY
STV D H @SRRI 44045 THITEEZ 2 -
BT, LA L, B L7ZX 5 AY P ZRERR LI-
L ZAHMBA0AES LT o TRY, TOREMIEIFHATH
5.

F72, No 9P DITHHLZED A hr v F 7 AKRTNY
TARBRHENT. X o F T AMEAWI LR ED
BlAaZE by Ch Y, WAETIHEEGRERA208E (U Y
—/LL >y RSR, CuHuN,OS,Sr) LAD R bva v F o sbs
WNIAERES I T & 2V, Table 4 TR L72 &L 5 1ZNo0.9
WA EN TV B EFITRE208 5 TIERWTH, 207 L
3 2 DMERER T H AU LBE S B E N LTV 5 Al RR A
HBH. ZZTHRHENTZA M F U ARIZHEKT HO
MFEARHED, EURKCKETIEA hrorFuAEAY g
Aty —naFor—x LTHYORTEBY Y, L
—X RO REMEDNH D.

Table 6. Analytical Result of Metal of Picture Tattoo

X-ray intensity[ keps] (concentration [weight%])

Zn Mn Cu Cr Ti

Rb Sr Zr Mo Ba w

0.3 (17.4) 0.5 (13.0) -

A 1

A 3 2.1 3l4) - 0.9 (51.5) 0.5 (12.4)
A 4 0.3 (22.8) 0.3 (163) - 0.1 (224) 0.4 (20.3)
D 2 0.3 - 3.1 (15.5) 134 (582) 1.7 (25.8)
F 1 0.5 (1.04) - -

0.6 (49.1) 0.3 (12.6)

0.4 (1.79) 9.7 (96.3)

-:Not detected
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Table 7. Analytical Result of Metal of Face Painting Creyon

X-ray intensity[ keps] (concentration [weight% ])

No. Color" Zn Mn Cu Cr Ti Fe Rb Sr Zr Mo Ba w
1 Red - 04 (04) - - 72.1 (782) 5.9 (202) 3.8 (0.3) - 1.1 0.07) - - -
2 Yellow - 0.3 (0.5) - - 452 (80.6) 32 (18.6) 13 (0.2) - 0.7 (0.07) - . -
3 Ble - 03 (0.7) 64 (52) - 206 (789) 1.7 (145 13 (0.3) - - - - -
4 Green - 03 (0.6) 3.8 (2.8) - 327 (77.8) 2.5 (185 1.2 (0.2) - - - - -
5 Orange - 0.4 (0.5) - 55.9 (78.6) 4.5 (20.6) 2.4 (0.3) - - - -
6 Violet - 04 (0.3) 1.2 (0.3) - 643 (69.8) 4.6 (11.2) 2.7 (0.2) - 182 (1.0) - 28.0 (17.2)
7  White - - - - 465 (99.9) 0.3 (0.05) - - - - - -
8 Black - - 0.7 (13.8) 0.2 (7.1) 0.6 (254) 2.4 (53.8) - - - - - -
9 Red - - - - 0.3 (0.6) 0.7 (0.8) - 142 (17.3) 104 (81.4) -
10 Yellow - - - - 524 (99.9) 0.4 (0.1) - 0.7 (0.01) - - - -
11 Blue - - 758 (33.97) - 35.1 (65.8) 0.4 (0.3) - - - - - -
12 Green - - 53.8 (96.6) - 02 (24) 05 (09 - - - - - -
13 Yellow - - - - 78.5 (99.6) 0.5 (0.4) - - - - - -
14 Orange - 0.2 (0.6) - - 476 (988) 0.3 (0.4) - - - - - -
15 Pink - (04) - - - 303 (988) 0.5 (0.8) - - - - . .
16 Violet 0.8 (0.8) 0.2 (0.2) - - 204 (20.4) - - - - - -
17 Green - - L6 1.7 - 249 (97.5) 03 (0.8) - - - - - -
18  Blue - 0.3 (0.8) 89 (6.9Y) - 328 (91.7) 0.3 (0.6) - - - - - -
1) No.1~6:pearl luster, No.7~12:vivid color, No.13~20:fluorescent color.
2) 4206 pg/g (AAS) 3) 153 png/g (AAS) 4) 467 ng/g (AAS) - : Not detected
Table 8. Analytical Result of Metal of Face Painting Pen
X-ray intensity [kcps] (concentration [weight%])
No. Color Zn Mn Cu Cr Ti Fe Rb Sr Zr Mo Ba Y
Yellowish
U e - 29 (6.8) - 106 (91.3) 0.3 (1.9) - - - . . .
2 Green - - 55 (.00 - 75.6 (98.0) - - . . - -
3 Blue - - 82 43" - 508 (95.1) 0.8 (0.4) - - - - - -
4 Pink 11 (0.7) - - - 357 (985 02 (0.4) - - - - - -
5 Red - - - - 57.1 (99.4) 0.3 (0.4) - - - - - -
6 Beige 1.0 (0.2) - - - 105 (99.6) 0.3 (0.2) - - 0.8 (0.04) - - -
1) 467 ug/g(AAS) -:Not detected

ZOMOTHEE LT, 54 RUBRE L RSz
b X aaER e LCRA SN DEERICH D, Rk
BRCH AGRHAD 7 LI U TERNREVENNH -7
Fiz, g TR, B BE SESEhAE
RTIERRERELE L TER STV S, B - Aoy L
EINGNY S NL NI R VN 12 R AN AV A by AN
DR STz, SIS Bk & b e 3
@RI AHTH - .

8) Dz AR - RT4RA T4 VTARY

Ry biE, SHEEOERNPKE STz (Table 8). &b
BHENZVOIITZ Y, RICEAERZVOITITH -
7o, ®BRT7 VAR —DRRE 20 5 58 & LTIk
&, BEEAA 2R SR ST, SO XAREE N E 18
FIZDOWTERE LI LA, ®AFOFE EI3467 pg/lgThH -
7-.

AEEEE L THWEH b v — v — LT L R R
7 L3 RO IR EiR E ORI & F SRS S

THWS LD THD. LbERZFIISROMRENE L&Y,
BWEEERRD LS.

Rastogi,S.C* 5%, Fr~—2ZEHNTH by —— /L%
A L7 ISR R E S RE L2 End, TilREhT
Wiz Z Ry —— i TS aEEoH L. =0
fEd, 1IFEOEURF IR L=, Th oo
LR — PRV EHE L. LML, Bx ORFI TR
Fy——, zLay, LUOETTEEIMEDRBRH
Ehi-. ThHDBEOT LAX—HIIRHTHS.

F7, VA OBAFRITHONVTE, WOt R e REYERE
ALifishe/ih 250, RbfELE - ERRO S
ETIIOAFORHIIRA LN -T2, LL, RihEEE
RO HANIIT VM - 2O LIRZSER NI T DEOR 4
HEMET D200 LDOTHY, RIFMEE ETHFEDK
FIZEHEND LW BEOHEHEEZEE LZb O TR
V. REOMASMFISIW EE 2 SRS 45 O ERSEMT
IXEAROUH RO B L. KRG TIIRE201 5 2 F81E &
L CEFRHBEOEREIT 12N, EENME BRERN
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LR LTWA. Zhud, LN R OGRS K GIE
it L TWAAREMEZ /R L TEY, IO — 08T

N R WV 871 S0P S R e 35 ol wh [ 1 R T
AIREZRIEEAFEOMHANLEE L.

7 L3 RO ORENE - EEARIC OV TH R
FHEHBEREICELILOTHY, VL ERETHD.

7 LA NIBREORRIIINTOIZHLOD, SR &
L B, IEEGRRELERCEEACE LR SN,
Flrraro—EHnbA harFyABRRHENTZZ &
i, RAROBMYIZEEESLT, oMb Tns i
REBTIEMEAT D B OPESL AT G L Tguna]
BEMEZ R LTV D, SEITMRF L TWh RN, 713w
DEFIITT 7V b titificshTtng. 770 0%
HE KRN+ TRVES, TLAX—0KN RS
ZEREmehTEY, A% - BSOS EIEE LT D
JEREEDOEN L H D,

EBRIZOWTIEAE, =y 7N, a VDL RT L
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G-4 G-5 G-6 Face/body painting pen Face/body painting crayon

Fig.1. Transferable Picture Tatoo, Face/body Painting Pen and Crayon
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