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Development of high-throughput analytical method for urinary aromatic amines for
dermal exposure assessment

Nagao, Masataka
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In this study, aniline, toluidine (o-, m-, p-), anisidine (o-, m-, p-),
naphthylamine, and 4,4"-methylenebis(2- chloroanlllne) (MBOCA) were used as model compounds for
aromatic amines, and amino phenols (o-, p-) as metabolites. Aromatic amines in urine were

trifluoroacetylated in the extraction solution after alkaline extraction, while metabolites in urine
were directly acylated with acid anhydride and alkaline solution to simultaneously derivatize amino
and hydroxyl groups before extraction with an organic solvent. With this method, It was possible to
analyze aromatic amines and their metabolites easily without evaporation and drying. In the future,
it is expected that this method will also be used for the analysis of similar compounds.



2015

2016 6 673
9 o-, m-, p-
0-, m-, p- 4,47 (2- MBOCA
/ GC/MS
0_1 m_1 p_
GC/MS
GCMS
+ N- - (
) MBTFA N,0-  ( )
MBTFA
A

1 NH 1
Y ? o7 er
o

MBTFA Propylchloroformate
_—

oo av S WL ool oo o
MBTFA ’ ’

MSBFA GCMS
TFA

GCMS

MBOCA

MSTFA



MBTFA

THRYEV2

200000 T
o000 TFA e
160000 1400000
140000 1200000
1o00c0 \ ‘ \ ]
80000 800000
60000 600000
40000 400000
20000 ‘[ L 200000 1 L 1 ] s
B5RE--> 700 800 900 1000 1100 1200 1300 1400 1500 1600 17.00 B> | 700 800 900 1000 1100 1200 1300 140 1500 1600 1700
o
TFA
MBTFA
MBTFA 1 20uL TFA
2ul
Aniline o-Toluidine Naphthylamie MBOCA
. ) : "
TFA
1200
mHexane MmToluene m Dichlormethane Ethyl acetate
__ 1000
MBTFA =
TFA GCMS
9 600
c
k]
g 400
%
p— 200 I
MBOCA 00 I
ﬁ\& '\0\*&& @y& '@s&@ ’ﬁ&& fss& f‘b& \&@g $°gv
o & < d & A &
80 100 Target compounds ¥
ImL 0.3mL
0.4mL 0.2mL  MBTFA 2pL
TFA GCMS 0.001 2ug/mL
r>0.98 3 0.01, 0.1, 1.0pg/mL

0.82 9.78 0.0lpg/mL  1.29 10.4 0.1lpg/mL  1.00
5.26 1. Opg/mL

Name LOD Calibration Range Calibration curve Correlation
(ug/mL) | (ug/mL) coefficient
Aniline 0.001 0.001 2.0 y = 0.0076x - 0.0342 0.999
o-Toluidine 0.002 0.002 2.0 y = 0.0050x - 0.0282 0.999
m-Toluidine 0.001 0.001 2.0 y = 0.0087x - 0.0542 0.999
p-Toluidine 0.001 0.001 2.0 = 0.0054x - 0.0335 0.996
o-Anisidine 0.001 0.001 2.0 y = 0.0055x - 0.0236 0.999
m-Anisidine 0.001 0.001 2.0 = 0.0088x - 0.0055 0.999
p-Anisidine 0.001 0.001 2.0 y = 0.0087x - 0.0774 0.996
Naphthylamine 0.005 0.010 2.0 y = 0.0095x + 0.2004 0.999
MBOCA 0.005 0.010 2.0 y = 0.0022x - 0.0578 0.995

x: concentration of target (ug/mL), y: peak area ratio of target to IS
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r>0.98 3 0.05, 0.5, 5.0ug/mL
1.7 4.2 0.05pg/mL. 1.7 2.5 0.5ug/mL 1.9 3.9 5. Opg/mL
Name LOD Calibration Range Calibration curve Correlation coefficient
(ug/mL) | (ng/mL)
o-Aminophenol 0.010 0.020 10 y = 0.0795x - 0.0112 0.996
m-Aminophenol 0.010 0.010 10 y = 0.1324x - 0.0065 0.999
p-Aminophenol 0.010 0.020 10 y = 0.1454x - 0.0020 0.999
x: concentration of target (ug/mL), y: peak area ratio of target to IS
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