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Abstract: Baldness, alopecia and acne are common skin and hair diseases that may
adversely influence the patient’s social relationships. For reasons of safety and ease of
use, cosmetic products are widely used to control these diseases. However, for the sake
of profit and to enhance short-term efficacy, some manufacturers illegally add synthetic
drugs to their cosmetic products. According to previous reports, minoxidil, flutamide,

spironolactone, finasteride, dutasteride and ketoconazole are the most common topically
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active anti-alopecia, anti-baldness, and anti-acne drugs. Electrospray ionisation mass
spectrometry (ESI-MS) is suitable for detecting these substances in an illegal product at
lower concentrations, with a high degree of specificity, and obtaining additional infor-
mation about the structure of the analytes. In this study, a method of ultra performance
liquid chromatography-tandem mass spectrometry (UPLC-MS/MS) was developed for
rapid screening and quantification of six prohibited drugs in shampoo and hair growth
cosmetics. The sample was ultrasonic extracted with methanol and separated on Waters
Acquity UPLC BEH C18 column(100 mm X 2.1 mmX1.7 pm). The electrospray ioni-
zation source in positive ion mode was used for analysising the six prohibited drugs in
the multiple reaction monitoring (MRM) mode. The results indicated that the standard
curves were obtained with good correlation coefficients (R*>>0. 997) in their concentra-
tion ranges. The limits of quantitation for six benzotriazole ultraviolet stabilizers were in
the range of 0. 9-13. 3 pg/kg. The mean recoveries at three spiked levels were 84.0%-
94. 7% with the relative standard deviations of 1. 3%-5. 6%. Twenty kinds of shampoo
and hair growth cosmetics were tested, where no prohibited drugs was found. This
method is accurate, simple, rapid, which is suitable for rapid screening and detection of
prohibited drugs in shampoo and hair growth cosmetics.
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Fig. 1 Structural formulas of six drugs
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Table 1 MS/MS parameters for six drugs
&Y HEE FET HEfLHL il 48 i
Compounds Parent ions (m/2) Product ions (m/z) Cone voltages/V Collision voltages/eV
K /R Minoxidil 210. 1 164.17,193. 1 20 24,25
filil ¢ Ketoconazole 531.3 82.0* ,489.3 42 42,31
W2 N TiE Spironolacton 341.2 107.1* ,91.0 28 50,30
b e Flutamide 277.1 161.1*,231.1 22 25,20
JE At 1 i Dutasteride 529. 4 461.3%,95.1 42 45,34
AE IR ME % Finasteride 373.3 305.3%,317.3 28 30,22
e ox RoRE R E T
K2 CHAVEEBTFHRENRE

Table 2 Fragmentation pathways of quantitative ions of six drugs
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Fig.2 Combined total ion chromatogram of six drugs
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Fig.3 Effect of different extraction solvents
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Table 3 Linear equations, correlation coefficients, limits of detection and limits of quantitation of six drugs

L& Rt LIPS %4 £ i BR E
Compounds Linear equations R? LODs/(pg/kg) LOQs/ (ug/ke)
ES 3V y=669.52—2.9 0. 997 1.0 3.0

] i et y=280. 1x+662.7 0. 998 0.9 2.8

42 g y=595. 4x+70. 9 0. 998 1.2 3.5

R A fre y=49. 9x+16. 6 0. 998 13.3 40. 0
JEE b T i y=459. 12+88. 8 0. 999 1.7 5.0
E[F19:353 y=447. 12+136. 3 0. 997 1.3 4.0
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Table 4 Results of precisions and recoveries
JbR 7K 1 Jinbr K- 2 bz k-3
o Spiked level 1 Spiked level 2 Spiked level 3
Compounds % % %
et P et T e
K R 86.5 2.6 89.5 2.8 92.5 2.5
i e e 85.3 3.6 92.1 2.0 93.4 2.0
YR A B 84.3 3.2 90. 4 1.8 94.7 1.9
A% 86. 2 5.6 88.0 3.0 92.0 2.7
JEE Al e e 84.0 4.0 89.9 1.9 93.8 1.3
E[F1 931113 86. 1 3.9 91.5 3.5 92. 1 2.0
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