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Determination of 17 adulteration of drugs in anti—acne cosmetics
by liquid chromatography—tandem mass spectrometry
with instant library searching
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( National Institutes for Food and Drug Control, Beijing 100050, China )

Abstract Objective: To establish a method for simultaneous determination of 17 adulteration of drugs in anti—
acne cosmetics by LC-MS/MS with instant library searching. Methods: A sensitive LC-MS/MS screening method
was developed using the MRM scan mode to detect 17 drugs, including metronidazole, clindamycin phosphate,
lincomycin, doxycycline, chlortetracycline , minocycline, chloromycefin, oxytetracycline, tetracycline, cortisone,
dexamethasone, hydrocortisone , methylprednisolone, prednisolone, prednisone, triamcinolone and triamcinolone
acetonide . An LC—MS/MS library containing the full scan spectra of above drugs was also generated for

identification of these drugs by instant library searching. These two databases were connected by information dependent
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acquisition technique, resulting in completing the screening and confirmation for 17 drugs in a single analysis.

Results: The established method was rapid, specific, sensitive, and could analyze 17 drugs in 9 minutes. 49 batches of

samples were tested by this method. Metronidazole and lincomycin were simultaneously detected in five samples,

lincomycin was detected in 6 samples, and dexamethasone was detected in 2 samples. Conclusion: The method

has been successfully used in screening and confirmation of 17 illegal adulteration of drugs in anti—acne cosmetics.

Keywords: LC-MS/MS; MRM; library searching; anti—acne cosmetics; adulteration of drugs; screening
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Fig.2 Schematic representation of MRM parameters optimization process for lincomycin
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Tab.1 MRM parameters and retention time for each drug

Bl ) B
(;Ej;) fafmin ( precf:sijn Yym/z - ( prodifjijn )m/z brEN CERfeY CXPEN
H il ( metronidazole ) 1.99 172 128 28 18 3
TEMEE Z WL ( clindamycin phosphate ) 3.78 505 126 58 45 3
FRAIEEZ (lincomycin ) 2.83 407 126 45 37 3
ZPGHZE (doxyeycline ) 3.86 445 428 72 19 7
485 % ( chlortetracycline ) 3.85 479 444 53 25 4
K Z (minocycline ) 3.74 458 441 49 23 15
4045 % ( chloromycefin ) 4.10 323 275 45 11 4
+ 52 (oxytetracycline ) 3.38 461 426 41 24 6
PUIRE (tetracycline ) 3.52 445 410 49 22 6
Al HA (cortisone ) 4.20 361 163 91 35 3
HbFEAHA ( dexamethasone ) 4.38 393 373 50 14 3
AT HFS Chydrocortisone ) 4.17 363 121 79 36 3
% JE 2 ( methylprednisolone ) 4.32 375 161 40 35 3
K JERAJE (prednisolone ) 4.15 361 147 48 33 3
BEKIFA (prednisone ) 4.17 359 147 60 38 3
12 PEJE ( triameinolone ) 3.91 395 375 55 15 3
1122 5 ( triamcinolone acetonide ) 4.47 435 415 58 19 5
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Fig. 6 Example of the identification of Metronidazole and Lincomycin in real world sample
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| lame | Formula |Molecu|arweight(l)a)| fit IRevf'n | Purityl CE | llame |Folmula|MolecuIarweight(l)a)| fit |Revfit | Purily| CE |
1_|Me1r0nidazole 171.0000 9753 992 %79 35000 1 [Lincomycin 406,0000 94764 96735 94764 35000

A. T 6-C I BT ER R 45, Won bk &4 4 FE RS [ library searching result indicated that the target compound ( Fig. 6-C ) is Metronidazole | B. [&]
6-F BTSRRI R AR, B RILIE A AT E: Z [ library searching result indicated that the target compound ( Fig. 6-F ) is Lincomycin |
B7 HREARRBIEENRIER

Fig.7 Identification of target compound by library searching

AR S



+1700 -

FEXT 100 At 28 fheti i i dh s, v (fk
Al TAERINE ) (2007 AERR ) A B A HAR AN 5 1%
(At 5 AU RSP TAE R L e A G R=T
BRUERIIN J7 72 ) R, A& 30 49 AT SERE 5 Ttk
i A A3 4 (G I HPLC 25 SR J0 L HERf
FEFRES R A AEE TN o N HIRAT A ST
YT IEXTIX 49 HEAE S AT T AT, Hor 5 A [)
FAS N 3] R F I FAR T B2 3R, 6 AR A A I 2 AR P 2
R, 2 HURE AN B b FEOK AR B T PE S R Y
I AN, X BT AE R A YIRS e A TR A B Y 9
it ELAT BT S 4 RO M 1 o, R AR O st — 2D K
W, e BRI 9 HERE SR S AR R &
5 #ig

ARSI 1 VR B B FH R, R AR R B AR I el ST 1Y
PRI A #5952 17 FhAR RIS 2 W) T
B, TERE A it i 36 RO v T TAERSCR
ATy VA S PR, MER T 5E, 7E 9 min PN BIVAT [A] IS8
SO ety () s A 0 M AT, O T AR BE PR SR
Mo X AR KIS r e S 4t
TR . BTN BB FEAN R X Ak P
i EHRE A2 WA T e PN, BAEASSE 2 Y)
G RGN 2 g PR ARV E R IR E AR 25
Y SO IR FH T (R A 5 v 5t R4 S e 7KL

SE 3k

(1] Al ARG S 1. 2007
Hygienic standard for cosmetics[ S ]. 2007

(2] RKW,ARFE, AT, 5. ARG R i A R A
DU [ ] P E AR R 2006, 16(2): 216
WU DN, ZHENG HH, YANG LH, et al. Investigation report of
detection of antibiotics in anti—acne cosmetics [ J . Chin J Health
Lab Tec, 2006, 16(2): 216

(3]  S3fE,2994, WP, 45 mRORAR G - A RS IARINEDIE Tk
Attt o FtAR [) ] ThETARERAGE, 2014, 24 (19): 2759
DOU J, LUAN S, SHEN DD, et al. Determination of six antibiotics in
cosmetics by high performance liquid chromatography with diode array
detector detection[ J |. Chin J Health Lab Tec, 2014, 24 (19 ): 2759

(4] IR A, 200, 5. Al 7 A WA 2 R e R0R
EMEL [ ] IR S EEE, 2009, 26 (5): 453
LIU HL, YANG R, LI F, et al. Determination of seven antibiotics
in cosmetics by ultra performance liquid chromatography [ J ]. J
Environ Health, 2009, 26 (5 ): 453

(5]  XIMER,ZH i, 5. B ESapor G0 - BTk i itk
ot ) LA 2R R A [ ). 3, 2009, 27 (1): 50
LIU HL, LI F, YANG R, et al. Determination of common antibiotics

hhiHE i

[6]

[10]

[11]

[13]

[14]

M 4 W 22 E ChinJ Pharm Anal 2017,37(9) ‘jPA

and metronidazole in cosmetics by ultra performance liquid
chromatography—tandem mass spectrometry [ J . Chin J Chromatogr,
2009,27(1):50
Wi, A3, ok Tha, 45 ARt b 7 R A 3R S FE R AL B
TR 5 FIK A7 TR 1Y) v ASCUBORR (il s vk [0 . BRI S R e e s,
2006,23(3): 264
YANG YW, ZHU Y, ZHANG WQ, et al. Determination of 7
kinds of antibiotics, Dexamethasone phosphate disodium salt and
salicylic acid in anti—acne cosmetics by high performance liquid
chromatography [ J |. ] Environ Health, 2006, 23 (3 ): 264
GUAN FY, UBOH CE, SOMA LR, et al. High—throughput UHPLC-
MS/MS method for the detection, quantification and identification of
fifty—five anabolic and androgenic steroids in equine plasma. [ J]. J
Mass Spect, 2010, 45: 1270
LI XQ, UBOH CE, SOMA LR, et al. Simultaneous separation and
confirmation of amphetamine and related drugs in equine plasma by
non-aqueous capillary—electrophoresis—tandem mass spectrometry.
[Jl. Drug Test Anal, 2010, 2: 70
YOU YW, UBOH CE, SOMA LR, et al. Ultra—performance liquid
chromatography /tandem mass spectrometry in high—throughput
detection, quantification and confirmation of anabolic steroids in
equine plasma. [ J ]. Rapid Commun Mass Spect, 2009, 23 : 2035
LI XQ, UBOH CE, SOMA LR, et al. Sensitive hydrophilic interation
liquid chromatography/tandem mass spectrometry method for rapid
detection, quantification and confimation of cathinone—derived
designer drugs for doping control in equine plasma. [ J]. Rapid
Commun Mass Spect, 2014, 28: 217
YOU YW, UBOH CE, SOMA LR, et al. Simultaneous separation
and determination of 16 testosterone and nandrolone esters in equine
plasma using ultra high performance liquid chromatography—tandem
mass sepctrometry for doping control[ J ]. J Chromatogr A, 2011,
1218 : 3982
LIU Y, UBOH CE, LI XQ, et al. Validated LC-MS-MS method for
simultaneous analysis of 17 barbiturates in horse plasma for doping
control. [ J]. J Anal Toxicol, 2017, doi: 10. 1093/jat/bkx025.
YOU YW, UBOH CE, SOMA LR, et al. Validated UHPLC-MS-
MS method for rapid analysis of capsaicin and dihydrocapsaicin in
equine plasma for doping control. [J].J Anal Toxicol, 2013, 37:
122
LIU Y, UBOH CE, SOMA LR, et al. Efficient use of retention
time for the analysis of 302 drugs in equine plasma by liquid
chromatography—MS/MS with scheduled multiple reaction monitoring
and instant library searching for doping control[ J ]. Anal Chem,
2011, 83: 6834
LIU Y, UBOH CE, SOMA LR, et al. Detection and confirmation
of 60 anabolic and androgenic steroids in equine plasma by liquid
chromatography—tandem mass spectrometry with library searching
[Jl. Drug Test Anal, 2011, 3: 54

(A3CF 2016 4F 10 A 13 Hilk#))



