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¥ ik o T B o 4 AbdE &b ¥ bromodiphenhydramine © carbinoxamine © clemastine
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B BN S R EIR KA
MO IE - aEfg -~ #R - BEIR - EREES WK
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chromatography, UPLC)#4 AC & ik =08 5 %
(mass/mass) * 7R (.2 AgHl 5 0 AT TE
I 93 AT L HE L 6 Aminoether B U Ak %
43 * bromodiphenhydramine * carbinoxamine

clemastine * diphenhydramine » diphenpyraline

Kedoxylamine » FTE L2 7R A B 255 2
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MFER TS
— ~ M
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AW FE AT A b i Ry B AT R A LR
fmfe - HEEF25¢ -
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bromodiphenhydramine * carbinoxamine »
clemastine »
diphenpyraline 5z doxylamine ¥ {6 F 5L E 5
B RyUSPHRIEYE L 3 HER K ZIE TR FH A
TR 5 B % H Sigma-AldrichZ) 5] (St.
Louis, Missouri, USA) ; JEf5(0.22 mm -
Nylone#f &) H Merck /> 5] (Frank furter
Strafle, Darmstadt, Germany) °
N sG]
WAHENT Rt & HEhERR A E - R EFRR
BB ERRAEHEL0 LR LB (sample
loop)(Waters Corp., Milford, Massachusetts,
USA)EFC R sUVE R R - FE TR R R
(electrospray ionization, ESI) » Fitfi FH Z{L5R
f& (sheath gas) X VAR f4 (desolvation gas)E?
F&E R s MifE=E (collision chamber) A T F
Z il P 52 B8 (collision gas) &R © [EHTE #F
(ACQUITY UPLC HSS T3, I.D. 2.1 x 100 mm,
1.8 um, Waters Corp.) ° E 7K R4 (Milli-Q,
Billerica, Massachusetts, USA) °

= BERRRZEH

7 91 F 6 Tk f70 AL ik 2 36 It AR B B 19 5.0
mg » FETEREE - 735 A50% A VRIS Il i

diphenhydramine »

50 mL » {FREMEFR(1000 pg/mL) » 4°C
fFATE -

» Rz Bose

AR E s #1.0 g o FEHEREE > A
FAEE10 mL > A F IR &30 8% » DL
EARZE20 mL - FHREHEEIN.2 mLEREEM
He DLS0% BB VA R E A 220 mL » FF2A0.22
pm NyloneJEEHE)E % » ALk -

F -~ BT R R R
(TR T
@&+ © ACQUITY UPLC HSS T3 » 2.1

X 100 mm * 1.8 mm
FEEIH @ ACR0.1% F AT
B R R/ ZHE(75: 25, V)i
& - HEER AR —
FEHTEAEIRE : 35°C
i © 0.25 mL/mi

EAE 25mL
() R IR E 3 (B T IR PR TR R L - {H
I/ BT

EAEERE : 3.98kV
BT IREE © 150°C

IR EBOEE : 5007C
BRI « 2B EEH

N IR EUE

A5 fife R L o Fe U REL R IR AR R VA - R
FE T £50.25-10 ng/mL » KR FGEIE RAETT S
AT > DAz rE R A (R ] - SRR ERR AR -

&R— ~ BE PR (gradient) fE ¢

[§fE REBIAEIATRA (%) BEIHE B (%)
0—3 45— 45 55—55
335 455 55—95

355 55 95— 95
5-6 5—45 95— 55
6—7.5 4545 55—55
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F6:MRMof 2 channels ES+

F3:MRMof 2 channels, ES+

334> 245 266.2>167.2
Bromodiphenhydramine HCI_ 4.837e+003 Diphenhydramine HCI 2.858e+004
100- 100 e _
18156 19551
%-{ %
S/N S/N
546
574
187 472 516 /821
LA s L i s Ly s Lt et TR P TrATTR THr e rree min s L TR ks TR AT min
F6:MRM of 2 channels ES+ F3:MRM of 2 channels ES+
334> 166 256.2> 152.2
Bromodiphenhydramine HCI_ 2.360e+003 Diphenhydramine HCI 4.182e+003
100- 100 e _
42.46 130,05
% %
S/N S/N
163
342 368 0,02
3 455 508 560 679710 079 266 391 489520 667
o i i I b i b i b b b bl o\ it M i i hod bl i I b il biviad W) min i i bl bt ol i i i i bt N ol i i A L i A i ol i W D ik D i min
050 1.00 150 200 250 300 350 400 450 500 550 600 650 7.00 050 100 150 200 250 3.00 350 400 450 500 550 600 650 7.00
F5:MRMof 2 channels ES+ F2:MRMof 2 channels ES+
291.8>203.2 282.2>167.2
1.813e+003 74 3.0446+004
1004 7Carbmoxa1m“\ge Maleate 1004 4
12238
Diphenylpyraline HCI
%] %-{ 13
v
002 515 553 596630 683 S/N 519 611 694
i i e S s M e s T T min e T e e T e P e e e prerereee s Min
F5:MRMof 2 channels ES+ F2:MRMof 2 channels ES+
291.8>168.2 2822>116.2
Carbinoxamine Maleate 1.864e+003 Diphenylpyraline HCI_ 3.050e+003
1004 r 1009 214
3085 141,02
%-| %-|
S/N 531 S/N
6536.57
034 461 ~
it s s ik At e Bt it e s s e s e v B s A ot it Mg Ll Mt ot st el st e LU
050 100 150 200 250 300 350 400 450 500 550 600 650 7.0 050 100 150 200 250 300 350 400 450 500 550 600 650 7.00
Clemastine Fumarate F4:MRMof 2 channels,ES+ F1:MRMof 2 channels ES+
344.9>2162 2712>1822
100+ 31947 28286003 100 _Doxylamine Succinate 17414004
257.27
SIN /
%-| %
S/N
1.30 3.76
LU R L LA M AR R MR M LA A A R M LARAME RAMME MM AR RAAM AAAM MR min i b M bl b i Ml b ki b i M i i i b b i b i M b i i e min
Clemastine Fumarate F4:MRMof 2 channels ES+ F1:MRM of 2 channels,ES+
4.56 344.9>1302 2712>167.2
4960 2.114e+003 8.840e+003
1004 100, 7Doxy1am\‘n?25uwnate
156.32
] *] SIN
357387 5.15545 590
min - - - - min

PARLAA A A sl s A e st A A i A el i M A M L et
050 100 150 200 250 300 350 400 450 500 550 6.00 650 7.00

7050 100 150 200 250 300 350 400 450 500 550 600 650 700
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R ZEREERI(MRM) &+

AT
i — AR HEEE R filFERE &
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. E R

MR DA S 73 R -
+ + EEMMRET(G

s 222 Ftals - I AE EAEEATR
SRl AT - BN RT3 EE R - BAT
1S I Z FHAR o 5 B H AR EE(S/N ratio)
DUE 1 B3R LR A3 HE SBT3 EL R
FR10:Z e AR IR FE Ry e i 05 vk 2 7 B[R (limit
of quantification, LOQ) °

TER RS ER
— » LC/MS/MSRE I 14

ARFFE 5 Bl EfACQUITY UPLC BEH
C18 » CSH Fluoro-Phenyl ~ CORTECS C18 k%
ACQUITY UPLC HSS T3%4fE @& HEST
g - #EEDIACQUITY UPLC HSS T3 (1.D.
2.1 x 100 mm, 1.8 pm)H BAFHIS TR -
@ﬁ*ﬁ%%ﬁ”%%Gergov%)\ﬁ%%@ ' IBEIFHA
PRAH0.1%HIRAR - BEIEBR LG - H#E1TH
JETHEE » A5 SR UG VAT (solvent effect) »
BB B I/ BB (75: 25, vV TS
RIBREENCEVATIRE - BRI NR— - Vil

$50.3 mL/min » ATfA753-88 P58 BT« FIH
IE/E TR 2 E (] - ol T k%
ko35 E Z BEEE T B R [M+H]+ - FHEEEE T A
T RkEIE R - BER S TR R TEE T
FMRME [HBEF - DARHSRE 58 BB+ 50k
EREET - S RESEENR AR -
=~ FRMERGEA B
Bromodiphenhydramine * clemastine »
diphenhydramine Kz diphenpyraline Z f& % 1%
W& 5 14 % [E F50.25-5 ng/mL * carbinoxamine
e doxylamine 2 A5 ¥E 75 & 57 14 i (B A1 f0.5-
10 ng/mL » 3 5l B B 5 AN [ R 2 AR HE VS
W RETHRN KRB BT - HARmE
= FEHRNKERH MRS ERERE S
AIFTH20.88-7.36% /£0.19-8.69% 2 [ » HR
MAIE T ERA RIiF 2 HEME - UK
B2k o et M YR & A
W HEAARETIR0.5-5 mg/g » B
I INEIECERANER AT s - B AR T1290.9-
113.8% » FHEMERE R 2 (RSD) /MR 13.1% ©
73 SRR e d AR R B L b B AR - AR
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R= - elEAEMEARAL 5 F H (intar-day) & 2 H (inter-day) B E B I 0745 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
AL EEEE - 6T P flk e 2 F B FT mg/g °
wEEESAFA 4+ 119 » BT R SUER
BIEENTR = 11% RA) » ErEEWER = EER IS

BHEE - DL BARSRAGH - Ko A EEER
I Z B o DUE B 3R LR A3 BE
BT ARI0CREBIRE hnE TR ER
5[ > bromodiphenhydramine * clemastine
diphenhydramine 2 diphenpyralined Fy
0.5 mg/g * carbinoxamine }Zdoxylamine?5 1.0

[ FA A 52 AT 2 37 2 5 v e B i B BEES
MR 250 - FERIFBEEW R 152
R A BT 9% » 9t HHidiphenhydramine
0.01% - Bl A B S R0 AERT - HAR23 MR AR
) - BEUEAETT -
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*I -~ REXNEZFE

SE LRk AR FRHEh R BB RS
I FEE i R i axd oo

(@) (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%

AR S 3 = SR AR AT R B R
o I[ERERE BN ER 0 HIEZIIEREE o |
YR R BB M S ) T & BB 2002/657/ECTHE
Ko A T B A B FE g B LA
HRefE TRl fkIZ R 2 2% -

ZER

1. Wikipedia. 2015. Histamine. [http://
en.wikipedia.org/wiki/Histamine].

2. Shimamura, T., Shiroishi, M., Weyand, S. and
et al. 2011. Structure of the human histamine
HI1 receptor complex with doxepin. Nature
475(7354): 65-70.

3. DeRuiter, J. 2001. Principles of Drug Action 2.
[http://www.auburn.edu/~deruija/hist_antihis.
pdf].

4. fTHEEAEZERMLEYEHRF - 2010

LB ot 5 4 7 B R O BB AH B iR P e -
158K - [http://www.fda.gov.tw/TC/siteList.
aspx?sid=1912 99.07.01] °

CEAERAIE - 2002 o AL ME S HEE

HAEF - 91.06. 12FA K HEH —FFH
0910011921055 -

. Gergov, M., Robson, J. N., Ojanpera, I. and et

al. 2001. Simultaneous screening and quanti-
tation of 18 antihistamine drugs in blood by
chromatography ionspray tandem mass spec-
trometry. Forensic Sci. Int. 121(1-2): 108-115.

. Commission of the European (EU). 2002.

Commission Decision of 12 August 2002
implementing Council Directive 96/23/EC
concerning the analytical methods and the
interpretation of results. 2002/657/EC, OJ
L221/8.



287
(b i Hraminoether®Y & antihistaminefi 53 LAILC/MS/MSZ3HT & KBS iR T

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





