EE2 —9

T h7F MU 7 A=33-[(3,3-U R hF44"ET7 =T L )R
(TN AT /-4 FaFxi-27-F7 XL P A)LRF—
M@I% : C1 XA L7 b7 L—15) @

BIE « AT FEIZBE T DGt s &
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1. XLz
FRIF MU AL=833[3,3-VA FF44" L7 2= LAAER(TNER[5-T I /-4-t KX
VT F TRV VALK — ] (B4 XA V2 7 —15, Direct Blue 15, DB) O#E b2

MR Z R L7219 (B 1),

# 1 DB OB EEERMRR

CAS No. 2429-74-5

g 2,2-[(38,3-V A FF-1,1"E 7 2= /b-44-C A V)L AT V] R
[1-E FE %873 /57X 1L 2-3,6-ERA(ZRILKREET b
JRVN]

3.3-[(8,3- VA FF-11-E7 = = l-4.4- P4 W) ER(T )] E
AGB-T 2 /4 Ruaxy-27-F 7 X LUV AVRUER)T b
vl NN

R Z AT A 7 —4BX (Pontacyl Sky Blue 4BX)

R B I A4 7 —5BX (Pontamine Sky Blue 5BX)

# A L2 k7 /—15 (Direct Blue 15)

CI #A L2 r7/)1—218 (C.I Direct Blue 218)

G
/ \
o 0

NH, OH OH NH,
O L
NaO3S SO;Na NaO3S SO3Na

le==2v C34H24N6eNasO16S4
TR 992.80
Yt e TRl
bR T—HRL
[Zi 300°C (%fiR)
ARE T—HRL
2N [, BT ERR
R U 5 A APE S BMESIN TN
ACGIH HE STV
D AAE A APE S 2B
IARC 2B

BEDE Z A, TFRBENRTESNTWRNWZD, AEMEH L2 afritEE o e mT e/ & i B0
HFEB L OO HFIEICOWTHREE2T-o 72,



2. UK
BUED E Z A, HASMIBWTZERY (TERBREET L ORAKH) DB OREFEITHRE STy,

3. HER X OV
3—1. stk
DB : HUfbpk TS (D0236)
BIEHIR SN TV DR ICIE, HEOBRENE EN TR . MENBERMOEENIIAFT
X0, LIemo T, SEIOMBECIE, A LR OREZ 100% & LT Hf-o7z,
A& 7= R kRS (R v~ 8777 0 —H, 25183-2B)
T =MV R bESEASE (EERR v~ 2T 70—, 01031-2B)
HPLC B&#H : 5mM V o KET7 L E=AL+5mM U UfEKkE_F MU 7L (pH: 6.9)
U UBETKET =T A (FOEMIE T ¥MASHE, A3k, 012-03305)) 0.575 g LU~
feksg 7 b U oL (REHEE T3S tE, Frfk, 197-02865) 0.700 g ZAFHEIK 1 L IZi#fE
T2,
Fh VARG < KRR/ A 2 7 —v (713)
FEfk 700 mL & A % 7 —/L 300 mL #IRA&T 5,

3—2. HWEHE
DB i3HiE « RKRIETCEIKRTH D720, AlfELFEEBRHL, 77— L THTAT 7 AN
— A% (AP20, ANV7 I VURT) #HW= (F2),

3—3. OrhE
WEZROY 7L, AR 5 mL Tt L, sk e~ NI 77 NEAFT—RT7 LA
g (HPLC-PDA) TH#rL7z (#2),



722 DB O£ L OO SiF

THEITIE
Y77 — JTAT 7 AN—=5H (AP20, AN7 I VART) ZEAST mmiZ v b
L. 74N —%ty b (225-3LF, SKC) OF&EIIZ 1ty b5,
EEEE ST 1 L/min G KIHSERFH @ 4 FFfH)
¥k
T Prominence UFLC (#&:= &t & EERAERT)
T 25 74 M A A —RT7 LA (PDA) fiigs
(R & : 240—800 nm, & &I : 620 nm)
BEIH A:5mM VY U KETE=TA+5mM YU UEAKE S R T A
B: 7&hr=FrU
77 I InertSustain C18 (5 um, 150X4.6 mm) (v —=/LH% A = AR ESH4E)
77 i 1.0 mL/min (40°C)
VA=V S iE Time (min) A (%) B (%)
0.00 85 15
20.00 15 85
20.01 85 15
30.00 85 15
EAE 10 pL
RAIALER
Eiiifanbicd FEEK/ A % 7 —v (7/13) (5 mL)
Sitifange (= J#& 9 (5 min) — =L (3000 rpm, 10 min) — A (DISMIC,
18HPO20AN, 7 KAV T v 7 HPERASAD)

4. Wby

AR ZRET 72012, 5 FEHORE. Rk, 7y, T R=NIL, XX —), =X
J—)V) IZOWTHET L7z, B|EHEIL, DB 0.2 g % 10 mL OF & CIEfRRTRE/ZR AR & L=, DB I,
5 FEEHDOIRBER . FERUK ORI LT=AS (A F ) — VIIRER) . TR IR E 2 & < . RIEA R
bilz, TO XD RREANT, EMROITEEEZITO 2L I3E LRETH L 720, itk L
FINEMMZ T BE Z D T2 012, KK E X Z 7 — LV ORARIRIZOW TR Lz, MatoiEER, fif
HIVEIRIZ TG RO/ A & 7 —v (T18) #BH LIz, 7 4 /0% —IZ DB R (20000 pg/mL) % RN
(25 pL) L. 15 ZpM=iRAE L%, #0217 o7z, #iiHERI39910.7% (n=5) & R4t
ThHoT-,

5. HPLC-PDA /#r4ctt:

DB D43 #1121 HPLC-PDA Z 5 Z L & L, WL DD sk 4«23 L 75 %, IS0 17234
DR b BAF kR E2 R LTc, EEOEXG TR L EHEA TN EE X O
LHT28, FIRBZR P CHOBESRE 2 MG L TR RERH H, Fhp z, IS0 17234 Do Sh 72~ —
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AL LTBSENT7T1-11 ®%—% v MMaFE 16 fifH (Appendix) DOEEZ R, TSRO i 21T
ST,

WTE LT oo etz D CTREERR. (100 pg/mL) 2387 Lo, o v — s p@lgE s (¥
1), bR —7 (RT. :3.6min) ZE&EICHWSHZ & &L, 240~800 nm DOWIL AT kL
ZUE U7, MR RIE 620 nm i Choiofz (K2), EEERIE, 620 nm ([ZRE L
7

Fl2, 740X —IZDB (25.0ug) WML, 1L/min T4 M@K LY T rorsa~ 7T
LELLFIORLEZ (K3 —A)

uAU
150000 -

1 Max Plot (240-800 nm)
125000

100000
75000

50000

ZSOOOMQM e

0
L T
0.0 5.0 10.0 15.0 20.0 25.0 min

1 DBE#R (100 pg/mL) 2/ v~ K7 F A

mAU
125+

620

1004

507

320

251§

74

300 400 500 600 700 nm

2 DB OWIL AT [L



uAU

10000 -

] # 620 nm
7500*; DB Benzyl Violet 4B
5ooo€
2500
ot R [—

15.0 20.0 25.0 min
uAU
10000
1 (B) 620 nm
7500
5000
2500?
0] MM&K&“\““"‘~WNM~%W%‘~MM‘_~WMW_ﬂwuﬁﬂw
— L L B B B B A R
0.0 5.0 10.0 15.0 20.0 25.0 min
X3 Z74NZ—IZDBEHEMLEY 7 (A)

MOV 7ro5—T75007 (B) orua<x 77 A

6. 777
HHRGERB XY v 7T —DT T 0 7 OWRE{To12L 24, DB i# a7~ (K3 —B) ,

7. FREfR
DB ZHHEIR TR B L OFIR L, 0.250—100 pg/mL O#iPH CHEERSI 2R L, M EROERE
PEIZOWTHERZIT -T2, T ORER, EBROFH CEAMELZ R L (K4, £3) ,



600000
y =5368x - 371

r=1.000
500000

400000
@
2 300000 r
<

200000

100000 |

0

0 20 40 60 80
DBRE (ug/mL)

4 DB D&

8. Mt FIRF L OE&E TR

100

AR s UGS L 7= DB EMER O RIKEE (0.250 pg/mL) % 5> 700 L, &5 7= HE il
DOIEHERFZ (SD) @ 3 fFB LW 10 22 EhntriE@E oMt FIRE (LOD) K OVE R FIRE
(LOQ) & L7z (s 5 mL) . £7-. otr@Eo LOQ it (1.25 pg/lsample) DOEANENY
REROFMER S B TH o772, 1.25 pglsample ZHIEED LOQ & L, BAIE&HIE (240 L £

) DEETFIRMEX. bpg/md &7ro7z (F3) .

#3 M- EETIR

F AR ELRRHIPH (ng/mL)
FHEAGREL

I AL LOD (pg/sample)
LOQ (pg/sample)

W E s LOQ (pg/sample)

240 L EEXBFOK TR (ng/ms)

0.250—100
1.000
0.239
0.798

1.25

5

9. BNEMLER (GEKEER)

7 4 V4 —IZ DB E#E (50.0—20000 pg/mL) ¥l (25 pL) L. |ANZEA (19.5—22.9C, 30
—49%) %tk 1.0 L/min T 4 RIS L7k, #IH L OV 217572, BNEINEEIE 94—99% & B

fFchols (F4) .



F4  BNENER

[ (%)
wWingE (ng) Mean SD PES)J)D
1.25 94 =+ 2.8 2.9
5.00 95 + 0.8 0.9
25.0 99 =+ 0.8 0.8
250 94 + 0.8 0.8
500 97 =+ 1.3 1.4
n=>5
#5 RFLZEME
Vs (ESERER-1 RAFHE (%)
(ng) Mean SD l?(il))
1.25 0 100 + 3.4 3.4
1 99 =+ 3.7 3.8
3 101 + 4.8 4.8
7 96 + 3.3 3.4
25.0 0 100 =+ 0.7 0.7
1 99 + 0.8 0.8
3 100 + 0.4 0.4
7 99 + 0.3 0.3
500 0 100 + 0.5 0.5
1 100 =+ 0.7 0.7
3 99 + 1.3 1.3
7 99 =+ 0.2 0.2
n=3

1 0. RIFLEME

7 4 VA —IZ DB #E#EL (50.0, 1000 3 XY 20000 pg/mL) Z#¥shl (25 pL) L. ®|ANZE4A (18.6
—21.8C, 29—32%) Z¥i# 1.0 L/min T 4 FRG| L7k, EONITWnIIF v v 7% L, Mk
17 (4C) L7z, £LC, MEEEEEHEL LT, 1, 3, 7T HHOREFELEEZMR Lz, T OREE,
ETORMNEIZEWNW TR L THHECRFRIRETH S Z BRI (F5),

11. £&9
AdEE, AR BIERERTEE @HEBY 70U 7)) & LT, 5—2083 pg/m3 O#iHEZHIET 5 =
EMMARETH D, LA EOWEHER A EUER T oTE S L CHRICE LT,

12. &k

1) EAEE, BEOHATAYA b, Bl LET—22— 1k (3,3-[(8,3-VA FF-1,1-E T ==L
QLA NEARATEAGB-T I /-4 Fax-2 7-F 77X LD ANVKRUE)T AT R D
L) 2008.

2) Japan Society for Occupational Health. Recommendation of occupational exposure limits (2015-
- 9 -



3)

4)

5)

6)

7

2016). J Occup Health 2015; 57: 394—417.

International Agency for Research on Cancer (IARC). CI Direct blue 15. IARC monographs on
the evaluation of carcinogenic risks to humans, Volume 57, Occupational exposures of
hairdressers and barbers and personal use of hair colourants; some hair dyes, cosmetic
colourants, industrial dyestuffs and aromatic amines. Lyon (France): IARC; 1993. p. 235-45.
Takeuchi A, Jukurogi A, Kaifuku Y, Natsumeda S, Ota H, Yamada S, et al. Determination
method for p-Phenylazoaniline and 2-methyl-4-(2-tolylazo)aniline in workplace air by high-
performance liquid chromatography. J Occup Health 2013; 55: 43-6.

International Organization for Standardization (ISO). Leather — Chemical tests for the determination of certain
azo colorants in dyed leathers —, Part 1: Determination of certain aromatic amines derived from azo colorants
(ISO 17234-1, IULTCS/IUC 20-1). Geneva (Switzerland): ISO; 2010.

International Organization for Standardization (ISO). Leather — Chemical tests for the determination of certain
azo colorants in dyed leathers —, Part 2: Determination of 4-aminoazobenzene (ISO 17234-2, IULTCS/TUC 20-
2). Geneva (Switzerland): ISO; 2011.

British Standards Institution (BSI). Safety of toys — Part 11: Organic chemical compounds — Methods of
analysis (BS EN 71-11: 2005). London (UK): BSI; 2005.
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Appendix

BS EN 71-11 ® % —/4 > M3 16 FH¥H

Name CAS No. RETCHEH L7 A —T—
C.I. Disperse Blue 1 2475-45-8 TR v F
C.I. Disperse Blue 3 2475-46-9 TR v F
C.I. Disperse Blue 106 12223-01-7 Fluka

C.I. Disperse Blue 124 61951-51-7 Fluka

C.I. Disperse Yellow 3 2832-40-8 TR v F
C.I. Disperse Orange 3 730-40-5 TIVRY v F
C.I. Disperse Orange 37 | 13301-61-6 Fluka

C.I. Disperse Red 1 2872-52-8 R bR

C.I. Solvent Yellow 1 60-09-3 FHAERk

C.I. Solvent Yellow 2 60-11-7 ALK

C.I. Solvent Yellow 3 97-56-3 Rk

C.I. Basic Red 9 569-61-9 ALK

C.I. Basic Violet 1 8004-87-3 FAERK

C.I. Basic Violet 3 548-62-9 FAERK

C.I. Acid Red 26 3761-53-3 FAERK

C.I. Acid Violent 49 1694-09-3 FRAERk

_11_




GUED)

B AV I NT v —15 BEUERIE AT

{525 Cs4H24N6sNasO16S4 i 992.80 CAS No. : 2429-74-5
TR R A WS

Eéi?ﬁ%ﬁi%fzéz;&?iéibiw\ﬁu\ W F— L

o RS B B00C (59

ARFEEMTES 2 « 2B WAL s 7278 L

IARC : 2B Bk R, BEEmER

B4 3,3 -13,3-VAMFT-1,1"E 7 2= 1-44-CA )V EAR(TDIERG-T I /-4-8 % -27-F
TRV ANVIRVERT T R UL, R H VAT A 7 —4BX (Pontacyl Sky Blue 4BX) , R
v H I AJA 7 N—5BX (Pontamine Sky Blue 5BX) , CI. #1 L7 7 /1—218 (C.I. Direct Blue

218)

VAV INS/A

B

Y TT— TTRAT A N—AK (AP20, AL
7 IVURT) HELSTmm Iy
L. 74 V& —T1k> b (225
3LF, SKC) OBz 1ty k

N EIRIR 7 v~ N 7T T Tk

FhHVAT - KRk A % 7 —v (7/3) (5 mL)

MHEAE €& 5 (5 min) —iE.L (3000 rpm, 10
min) — % (DISMIC, 13HP020AN, 7

95,
o7 7 %iE - 1 L/min
Yo7 RS 4 B (240 L)

AV AIEE R S Wearan)!
& : Prominence UFLC (kUS4 Bt ERr)
% 7 2 : InertSustain C18 (5 pum, 150X 4.6

RIFZEN - B TH7a< &H 7T HREE TIEE kb mm) (P—x YA = AR EA)
WINZ EaER LT (RINE : B 7 NEE - 40°C

1.25, 25.0, 500 pg). BENF -
TS R ERnA D, (A) 5mM Vv KEV BT L+

e 5mM U >k T kUL (pH : 6.9)

TR CEA AR PEISA S
94—99% (RINE: : 1.25—500 pg) @ |77 AT

) Time (min) A®%) B(®%)
WL 0.250—100 pg/mL 36080 fg ég
TEEYE MR B s 20'01 85 15
EEOMmE TRME (LOD) & & & FRIE :

(LOQ) : —_— 30.01(3/ ’ 85 15
iR @ 1.0 mL/min
LOD (0.239 pg/sample) RT : 3.6 min

LOQ (0.798 pg/sample)

HE 0 R FIRELOQ) - BRIIES : 7o RS A= 7 LA B

1.25 pg/sample ”(*ﬁmiﬂzﬁ : 240—800 nm, TEIKFE : 620 nm)
AT < BERE 5 pe/m® (4 WfEary) | EAR 10k

W EAE < BEREREE S LT, 5~2083 pg/md3 OFPHAZHET 5 Z L NARETH B,

% : BSEN 71-11 O X —/ > MMaFE 16 I, IiEL R LRI E2ERL T D,

S 30k

D BEAGE, BEobAEAYA b Bk eT7T -2 — b (3,3-[3,3-V A ¥ 117 = =/1-4,4-
CAMER(TNIERG-T I /-4 Fax-2 7-FT7 XL PRNKRUB)T FTF Y 7 A) 2008.

2) Japan Society for Occupational Health. Recommendation of occupational exposure limits (2015-2016).
J Occup Health 2015; 57: 394—417.

3) International Agency for Research on Cancer (IARC). CI Direct blue 15. IARC monographs on the
evaluation of carcinogenic risks to humans, Volume 57, Occupational exposures of hairdressers and
barbers and personal use of hair colourants; some hair dyes, cosmetic colourants, industrial dyestuffs
and aromatic amines. Lyon (France): IARC; 1993. p. 235—45.

4) Takeuchi A, Jukurogi A, Kaifuku Y, Natsumeda S, Ota H, Yamada S, et al. Determination method for
p-Phenylazoaniline and 2-methyl-4-(2-tolylazo)aniline in workplace air by high-performance liquid
chromatography. J Occup Health 2013; 55: 43-6.

5) International Organization for Standardization (ISO). Leather — Chemical tests for the determination of certain azo
colorants in dyed leathers —, Part 1: Determination of certain aromatic amines derived from azo colorants (ISO 17234-
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1, IULTCS/IUC 20-1). Geneva (Switzerland): ISO; 2010.
6) International Organization for Standardization (ISO). Leather — Chemical tests for the determination of certain azo

colorants in dyed leathers —, Part 2: Determination of 4-aminoazobenzene (ISO 17234-2, IULTCS/IUC 20-2).

Geneva (Switzerland): ISO; 2011.
7) British Standards Institution (BSI). Safety of toys — Part 11: Organic chemical compounds — Methods of analysis (BS

EN 71-11: 2005). London (UK): BSI; 2005.

ERR A : ERk2 842 H 1 6 H
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