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F6:MRM of 2 channels,ES+
100 Benzocaine 165.983 > 138.006
1.1 1.733e+004
82.05
%
177274 476 542 625 9.66
0 " b, b LN N :.,.min
F6:MRM of 2 channels,ES+
100 Benzocaine 165.983 > 93.981
1.1 5.365e+003
2598
%
5.08
42> >89 624703 567
0 Lo R stk el £ S min
2.00 4.00 6.00 8.00
F4:MRM of 2 channels,ES+
100 Dibucaine 344.386 > 271.196
1.99 1.162e+005
1657.04
%
0 min
F4:MRM of 2 channels,ES+
100 Dibucaine 344.386 > 215
1.99 3.596e+004
596.22
%
0 : min
2.00 4.00 6.00 8.00
F3:MRM of 2 channels,ES+
100 Procaine 237 >100
091 1.215e+005
446.19
%
0 gt min
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0.84 1.005e+005
175.94
%
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F1:MRM of 3 channels,ES+

Cocaine 304 >182
1.10 1.385e+005
2325.77
min

F1:MRM of 3 channels,ES+

B — - 1kt &P 6iE R ER MBI Ak 23 LILC/MS/MS 34T 2 MRMIEI L

Cocaine 304 > 82
1.1 8.188e+004
200547
min
2.00 4.00 6.00 8.00
F5:MRM of 2 channels,ES+
lidocaine 235.333>86.032
1.85 6.446e+005
923.72
min
F5:MRM of 2 channels,ES+
lidocaine 235.333 > 58.069
1.85 4.235e+004
264.16
' — min
2.00 4.00 6.00 8.00
F2:MRM of 2 channels,ES+
Tetracaine 265>176
1.50 1.244e+005
2643.88
min
F2:MRM of 2 channels,ES+
Tetracaine 265 >220
1.50 4.467e+003
79.51
0.90
|\| 3.60
B o S S e aA—— min
2.00 4.00 6.00 8.00
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ALK SR BB R 53 b T vk T
==~ ZEREFER(MBRM) &4
N ‘ [ ) SEREMETER VAT
) S — _ RRILERE AR
HTERHE T (m/z) > FEVIBET-(m/2) V) (V)
166 > 138" 12
Benzocaine ESI’ 28
166 > 94 16
304 > 182° 20
Cocaine ESI’ 35
304 > 82 30
3444 > 271° 20
Dibucaine ESI’ 16
3444 > 215 30
235 > 86" 18
Lidocaine ESI’ 30
235 > 58 34
237 > 100° 15
Procaine ESI’ 25
237 > 120 15
265 > 176" 15
Tetracaine ESI 25
265 > 220 15
a. FE AT B
K= - 618 BEBRRELEI R 4> 2 [F H (intar-day) & £ H (inter-day) 5 & E AT #E R
Concentration (ng/mL) RSD (%)
Compound
1 2 3 4 5 Intraday Interday
Benzocaine 5 10 15 20 25 3.31-5.52 2.26 - 6.63
Cocaine 5 10 15 20 25 1.60 - 5.41 0.95-5.55
Dibucaine 5 10 15 20 25 1.55-2.96 0.45-1.94
Lidocaine 5 10 15 20 25 0.87-2.06 0.42-1.40
Procaine 5 10 15 20 25 2.16 - 8.53 0.24 - 4.79
Tetracaine 5 10 15 20 25 4.29 - 8.20 1.19-9.15
2EY www.gpattutor.com/SampleContent/Sample-

1. Becker, D.E. and Reed, K.L. 2012. Local

anesthetics : review of pharmacological

considerations. Anesth. Prog. 59: 90-102.

2. GPATTutor.com. 2015. GPAT study material -
medicinal chemistry : local anesthetics. [http://

Content2.aspx].
Mclure, H.A. and Rubin, A.P. 2005. Review
of local anesthetics agents. Minerva Anest. 71:
59-74.
Wikipedia. 2015. Local anesthetics. [https://
en.wikipedia.org/wiki/Local_anesthetic].
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Z [BIUTHESR Z BIUTHESR
Compound Spiked level - Recovery’ RSD (%) Compound Spiked level * Recovery” RSD (%)
(ng/g) (%) (ng/g) (%)
5 16. 61 29.90 5 87.86 12.41
Benzocaine 10 14.92 7.39 Benzocaine 10 118.53 8.83
15 15. 81 35.33 15 92.60 11.87
5 10. 07 90.63 5 101.42 4.42
Cocaine 10 37.58 15.70 Cocaine 10 108.41 1.46
15 38. 81 2.13 15 115.44 2.78
5 16. 44 4.56 5 93.44 2.10
Dibucaine 10 11.73 7.36 Dibucaine 10 93.32 0.71
15 11. 65 4.23 15 95.64 0.36
5 12.98 2.82 5 101.97 1.75
Lidocaine 10 13.33 3.38 Lidocaine 10 104.33 0.33
15 13.45 3.17 15 106.74 1.26
5 23.19 9.48 5 103.15 4.13
Procaine 10 19. 88 4.46 Procaine 10 103.24 7.52
15 18. 04 2.99 15 101.48 5.55
5 -0. 74 -127.89 5 85.29 6.93
Tetracaine 10 4.94 77.09 Tetracaine 10 99.18 6.00
15 9.19 5.15 15 102.55 3.38
a.n=3 a.n=3
5. BALEEYEHEIE 2 2016 - {LHEMEAEEH Commission Decision of 12 August 2002
R BIBAHRR LR - 129H - #AmRFlEs implementing Council Directive 96/23/EC
BEmEEYEHE - 5 ¢ [http://www.fda. concerning the analytical methods and the
gov.tw/TC/siteList.aspx?sid=1912] ° interpretation of results. 2002/657/EC, OJ

6. Commission of the European. 2002. L221/8.
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Determination of Local Anesthetics 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

A simple and rapid method was developed for the quantification of 6 local anesthetics, namely
benzocaine, cocaine, dibucaine, lidocaine, procaine and tetracaine in cosmetics. The anesthetics in the
samples were extracted by 50% methanol containing 10 mM ammonium formate and then analyzed
by ultra-performance liquid chromatography-tandem mass spectrometry (UPLC/MS/MS) with an
electrospray ionization (ESI) interface. The LC separation was performed using a Waters AQUITY UPLC
BEH C-18 column (2.1 % 150 mm, 1.7 um) and gradient elution with a mobile phase consisting of 10 mM
ammonium formate solution and methanol/acetonitrile solution (4:1, v/v). The linear concentrations of the
6 local anesthetic solutions were in the range of 5.0 - 25 ng/mL with r° values greater than 0.995. Intra-
day and inter-day standard deviations were all below 9.1%. The recoveries of triplicate tests in different
concentrations were in the range of 85.3 - 118.5% with relative standard deviations of less than 12.45%. A

quantification limit of 1.25 mg/g was achieved.

Key words: cosmetics, local anesthetics, UPLC/MS/MS





