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F3:MRMof 2 channels ES+
256.2>167.2

Bromodiphenhydramine HCI_ 4.837e+003 Diphenhydramine HCI_ 2.858e+004
100- 100 B
18156 15551
%-{ %
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100- 100 i o
42.46 130,05
% %
S/N S/N
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342 368
3 455 508 560 679710 992 079 2.66 391 489520 667
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142
12238
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ST fast A& HE T(m/z) > % (eV)
VBT (m/2)
. 334 > 245° 12
Bromodiphenhydramine ESI 30
334> 166 33
. 291.8 >203.2" 15
Carbinoxamine maleate ESI 24
291.8 > 168.2 33
. 344.9 > 216.2° 15
Clemastine fumarate ESI 20
344.9>130.2 15
. 256.2>167.2" 12
Diphenhydramine HCI ESI 22
256.2 > 152.2 35
. 282.2 > 167.2" 16
Diphenylpyraline HC1 ESI 20
282.2>116.2 32
) ) . 271.2>167.2° 32
Doxylamine succinate ESI 30
271.2>182.2 16
a. JE R
FHBRIGLAF 73 HEERos F50.3 mL/min » AJJR753 88 N 58 R © FI
T\ EEREE IE/E BT RE L EEE - otk
N = =i\
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N diphenhydramine Kz diphenpyraline Z f& % 1%
'jﬁi%;ﬁiﬁjﬁm AR # [ R50.25-5 ng/mL » carbinoxamine
— » LC/MS/MS &3 - H7 fise £ Fedoxylamine 2 151 V75 ik 4 4 46 (B H1 550.5-

10 ng/mL » 43 7l Fic 8 5 e AN [F] = & 2 AR HE VA

W REIHANRREEHMST  EERmE
= FHAN&EHBEGR S SRS RES
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KHFFE 5 H# $ACQUITY UPLC BEH
C18 » CSH Fluoro-Phenyl ~ CORTECS C18 k%
ACQUITY UPLC HSS T34 [@ & FE T
Al - FEFRLLACQUITY UPLC HSS T3 (L.D.
2.1 x 100 mm, 1.8 um)HEIFHI SRR - B
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e © AERIETLAEARE Golvent effecty 0 VCEIEE I SITRCETTRS0.9-
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{bHE it FHaminoether i antihistamine 73 ALC/MS/MS 73 1T . A7k 7.
= - 6@ AEREAEM 2 R B (intar-day) & 2 H (inter-day) M EE M AL R
Concentration (ng/mL) RSD (%)
Compound
1 2 3 4 5 Intraday Interday

Bromodiphenhydramine 0.25 0.5 1.0 2.5 5.0 2.36-6.09 0.51-7.49
Carbinoxamine 0.5 1.0 2.5 5.0 10.0 1.17-6.31 0.51-6.54
Clemastine 0.25 0.5 1.0 2.5 5.0 0.88-4.90 1.33-7.61
Diphenhydramine 0.25 0.5 1.0 2.5 5.0 1.87-7.36 0.20-8.69
Diphenylpyraline 0.25 0.5 1.0 2.5 5.0 1.37-6.96 0.19-8.01
Doxylamine 0.5 1.0 2.5 5.0 10.0 0.91-5.17 0.34-7.30
FRIU ~ eREHARR AR Al A N RIS SR
Compound Spiked level (ng/g) Recovery" (%) RSD (%)

0.5 96.62 8.87
Bromodiphenhydramine 1.0 108.72 12.49

2.0 101.43 6.90

1.0 95.83 9.16
Carbinoxamine 2.0 96.99 13.12

5.0 94.08 5.63

0.5 102.18 11.35
Clemastine 1.0 99.27 7.61

2.0 105.93 8.65

0.5 96.64 5.18
Diphenhydramine 1.0 97.41 5.25

2.0 90.91 2.64

0.5 98.96 8.31
Diphenylpyraline 1.0 103.45 7.82

2.0 98.15 4.38

1.0 97.82 7.43
Doxylamine 2.0 102.29 0.87

5.0 113.85 1.95
a. n=3
AT (I E R - RPN EEA G mge -
WIEETH £ 1% (&1 @ BUREBERER —
W - B AR AR e R
i Z B R - Ll%[ﬁ%ﬁ?%ﬂ@ttﬂ%ﬁi JE& FH AR B 92 i 8 S22 7 s A B i S BT

HEETFRAR10ZRRIRE Rl g /715 2 E

5[ > bromodiphenhydramine * clemastine
diphenhydramine 2 diphenpyralined Fy
0.5 mg/g * carbinoxamine }zdoxylamine?551.0

FEALREALEE250F - FER 1 'SR H&Z)Sélﬁﬁ? 5
R A EF9% » It HHdiphenhydramine
0.01% » B[ A B S R0 AERT - HAR23 MR AR
T > B EARTT -
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x4 - RENEZTE

SEVCRC iR ERR FRHEh R BB RS
A R i R B axd o,

(@) (b) (A) (B) A
Bromodiphenhydramine 2504.049 85.488 2711.578 104.961 -7.65%
Carbinoxamine 1712.243 -197.330 1869.501 -31.183 -8.41%
Clemastine 6839.831 -216.649 7055.813 228.111 -3.06%
Diphenhydramine 3747.583 -219.230 3389.499 130.195 10.56%
Diphenylpyraline 307.435 0.741 333.347 -2.618 =1.77%
Doxylamine 779.883 -101.269 816.815 40.941 -4.52%

AHIT 532 il 1 A T A R 3 2 1
2 AYEREE I R OE R - HiRZ R - [

b RE o o 2 7 B R O R AH B R R 2 A -
158K - [http://www.fda.gov.tw/TC/siteList.

WO e PR B B 1 & 88 2002/657/ECTEE aspx?sid=1912 99.07.01] °
K o AT ER A B HEE FUE R iR R (LS AR 0 2002 o ALK S EE

el 225 -
ZER
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Determination of Antihistamines in Cosmetics by
Liquid Chromatography - Tandem Mass Spectrometry

KUO-HSIEN HSU, SHOU-CHIEH HAUNG, YU-PEN CHEN,
HSIU-KUAN CHOU AND HWEI-FANG CHENG

Division of Research and Analysis, TFDA

ABSTRACT

In this study, a simple and rapid UPLC/MS/MS method was set up for the quantification of
6 antihistamines, namely bromodiphenhydramine, carbinoxamine, clemastine, diphenhydramine,
diphenylpyraline and doxylamine, in cosmetics. The samples were dissolved in methanol and analyzed
using an Acquity UPLC HSS T3 (I.D. 2.1 mm x 10 cm, 1.8 mm) column with 0.1% formic acid and
methanol/acetonitrile (75: 25, v/v) solution as eluents under a gradient program. The linear concentrations
of 6 standard solutions were in the range of 0.25-10 ng/mL with r* values greater than 0.995. The
average recoveries of 6 compounds spiked into the samples were 90.9-113.8% and the relative standard
deviations of average recoveries were less than 13.1%. The limits of quantification were 0.5 mg/g for
bromodiphenhydramine, clemastine, diphenhydramine and diphenpyraline and 1 mg/g for carbinoxamine
and doxylamine. The test results showed that all of the 25 commercial cosmetics products were compliant

with the regulations.

Key words: cosmetics, antihistamine, UPLC/MS/MS





