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Determination of 17 chemicals in medical cold
compress by solid phase extraction — ultra performance

liquid chromatography — tandem mass spectrometry *
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(1. Hangzhou Institute for Food and Drug Control, Hangzhou 310022, China;
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Abstract Objective; To establish a method for the determination of 17 kinds of anti — allergic compounds in
medical cold compress by solid phase extraction — ultra performance liquid chromatography - tandem mass
spectrometry ( SPE — UPLC — MS/MS) . Common medical cold compress matrices were suitable for this new
method. Methods: Three pretreatment methods were compared: prime pass — through column purification, SPE
purification including HLB and MCX solid — phase extraction. The pretreatment was optimized by focusing on the

kind of solid — phase extraction, the type and volume of elution solvents. The analytes were exiracted using
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methanol and then mixed with water at the ratio of 1: 9 in volume, purified with an Agilent Bond Elut HLB
column. Waters ACQUITY UPLC BEH C3 (100 mm x2. 1 mm,1. 8 pm) column was used with 0. 1% formic

acid(with 0. 5 mmol + L'

17 compounds. Detection was carried out by positive and negative electrospray ionization( ESI) mass spectrome-

- 1984 -

ammonium acetate) — acetonitrile as mobile phases by gradient elution for separating

ter in multiple reaction monitor (MRM) mode. Results; All the 17 kinds of compounds showed good linearity
in their reasonable ranges (r) > 0.99, the limit of detection ( LOD) and quantification ( LOQ ) were
0.01 -13.32 pg+ g ' and 0.02 —26.64 ug - g~ ', respectively. The average recoveries of at three spiked
levels were in range of 77. 7% — 108. 5% , with RSDs (n =6) were 0. 62% —4.7% . The content range of
diclofenac sodium in positive samples was 0. 09 —27. 55 mg per tablet. Conclusion: The method is simple,
sensitive and reliable, and is suitable for determination of 17 illegally add chemical drugs in medical cold
compress. Moreover, the method might provide technological support for the detection of illegal additions in
medical cold compress.

Keywords : ulira performance liquid chromatography — tandem mass spectrometry ( UPLC — MS/MS) ; solid phase

extraction (SPE) ; glucocorticoids ; antipyretic and analgesic; anesthetic; medical cold compress
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Tab.1 Information of 17 reference compounds
EY) CAS = Vit u "% it g
( compound ) (CAS No. ) (formula) ' (supplier) (batch No.)  (purity) /%

Xif Z ik & I ( paracetamol ) 103 -90 -2 CgHyNO, 151. 16 NIFDC 100018 -202312 100. 0
Th R 45 [H] ( procaine hydrochloride ) 51 -05-8 Ci3HyyN,0,. HCI  272.77 NIFDC 100424 -201603 99.2
| Z A (lidocaine ) 137 -58 -6 C4H;, N, O 234.34 NIFDC 100342 -202006 99.7
AR (benzocaine ) 94 -09 -7 CyH,;NO, 165. 19 NIFDC 100454 -201602 99.9
h2 T R [ (tetracaine hydrochloride ) 136 -47 -0 C;5sH,,N,0,. HCI  300. 83 NIFDC 100456 -201602 100.0
b ZE KA ( dexamethasone ) 50-02 -2 Cpy HyFO5 392.47 NIFDC 100129 -201907 99. 8
it 2 B ( piroxicam ) 36322 -90 -4 CsH;3N;0,8 331.35 NIFDC 100177 -201704 99.5
Bl 2 25 1% ( triamcinolone acetonide ) 76 =25 -5 CyyH3 FOg4 434.50 NIFDC 100055 -202105 99.3
H 48 F IE ( trimethoprim ) 738 =70 -5 Ci,HigN,O; 290. 32 NIFDC 100031 -202207 99. 8
Fiti 2 Hh 42 25 1% (triamcinolone acetonide acetate) 3870 —07 -3 CysH33 FO, 476. 54 NIFDC 100125 -202007 98.4
A5t Z Y BRTEE ( clobetasol propionate) 25122 -46 -7 C,s H;, CIFO; 466.97 Dr. Ehrenstorfer G1069514 98.9
{14245 ( phenylbutazone ) 50 -33 -9 CioHyN,0, 308. 37 NIFDC 100481 -201702 99.8
] 7] DT Ak (aspirin) 50 -78 -2 CoHg O, 180. 16 NIFDC 100113 -201706 99. 8
i 1 7% (ibuprofen ) 15687 - 27 -1 Ci3H;30, 206. 28 NIFDC 100179 -202308 99.8
Z53 4= (naproxen ) 22204 -53 -1 Ci,Hi4 04 230. 26 NIFDC 100198 -201706 100.0
IS4 ( diclofenac sodium ) 15307 -79 -6 C;,H,(Cl,NNaO, 318.13 NIFDC 100334 -201803 100.0
15| 35 % (indometacin ) 53 -86 -1 CyyH,4,CINO, 357.79 NIFDC 100258 -202105 99.9

7 (note) :NIFDC. 7 [E €5 25 5 K6 BT 58 B ( National Institutes for Food and Drug Control )

Ai#55) 4.0 mg « mL™" (FEfEFRH) 6.0 mg + mL~'
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IR e .
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Tab.2 Ion pairs and mass spectrum parameters of 17 compounds
L&Y B HIAET TET Ql WPUATHHE  CE/ Q3 BUMATHIE
(compound) (mode of jon)  (precursor ion)m/z  (product ion) m/z (Ql Pre Bias)/V vV (Q3 Pre Bias)/V

Xif LR FEM ( paracetamol ) + 152. 30 110.20 " -11.0 -20.0 -22.0
93.20 -11.0 -23.0 -18.0
ThFR - A (procaine hydrochloride ) + 236.50 100.30 " -17.0 -17.0 -19.0
120.20 -16.0 -26.0 -12.0
FZFH (lidocaine ) + 234.50 86. 15" -17.0 -22.0 -16.0
58.20 -22.0 -35.0 -26.0
AR (benzocaine ) + 166. 00 138.15" -12.0 -16.0 -26.0
77.05 -12.0 -27.0 -30.0
EhER T A (tetracaine hydrochloride ) + 265.20 176.20 " -13.0 -18.0 -21.0
72.10 -13.0 -25.0 -30.0
b FEAKAA ( dexamethasone ) + 393.00 355.30 " -15.0 -13.0 -24.0
146.95 -14.0 -28.0 -10.0
A B ( piroxicam ) + 332.25 121.20* -25.0 -21.0 -26.0
164.20 -14.0 -17.0 -29.0
Bl 27 25 {8 (triamcinolone acetonide ) + 435.20 397.30" -16.0 -16.0 -15.0
339.20 -10.0 -16.0 -25.0
H 4R IE (trimethoprim ) + 291.10 230.20 " -14.0 -24.0 -25.0
261.20 -14.0 -25.0 -27.0
Tt il 42 4518 ( triamcinolone acetonide acetate ) + 477.20 339.10" -11.0 -15.0 -17.0
321.25 -11.0 -20.0 -22.0
S5t BN ERTE ( clobetasol propionate ) + 467.00 373.10" -13.0 -13.0 -18.0
355.25 -17.0 -15.0 -24.0
{1274 (phenylbutazone ) + 309. 35 77.15* -13.0 -55.0 -29.0
160. 25 -12.0 -21.0 -11.0
B ] PEAA ( aspirin) - 179.00 137.10" 21.0 9.0 22.0
93.00 24.0 21.0 19.0
#i 125 (ibuprofen) - 205. 00 161. 15" 16.0 11.0 14.0
131.20 15.0 17.0 21.0
ZHE (naproxen ) - 229.00 169.25* 26.0 31.0 17.0
170. 30 25.0 14.0 19.0
FUEISHREM ( diclofenac sodium) - 294. 15 250.20 " 14.0 14.0 11.0
214.20 14.0 20.0 22.0
15|55 (indometacin ) - 356. 20 312.25* 18.0 11.0 22.0
297.25 18.0 19.0 21.0

T (note) ; * NEREE T ( * quantitative ions)
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Fig.1 Total ion current chromatograms of 17 compounds in MRM mode
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Tab.3 Regression equations, correlation coefficents(r), LODs and LOQs of 17 target compounds
e} e G| 29y i LOD/ LOQ/
(compound ) (linear range)/(ng - mL™") (linear equation) (pg-g™) (pg-g™)
X} LIk AHER ( paracetamol ) 7.48 ~897.02 Y =3.579 x 10>X +8.908 x 10* 0.998 3 0.14 0.29
LR [Hl (procaine hydrochloride) 4.92 ~590.25 Y =6.541 x10°X +6. 428 x 10* 0.998 4 0.05 0.19
FZ+H (lidocaine ) 4.88 ~585.76 Y =5.778 x 10° X +4. 864 x 10* 0.998 3 0.10 0.19
Al (benzocaine ) 31.95 ~3 833.60 Y =8.792 x 10X +4. 153 x 10* 0.99 6 0.63 1.25
#5BR TR A (tetracaine hydrochloride) 0.17 ~20.52 Y =1.587 x10°X +7.380 x 10* 0.999 8 0.01 0.02
HiZEAAHA ( dexamethasone ) 40.65 ~4 878.22 Y =5.999 x10°X +1. 429 x 10* 0.999 8 0.40 1.59
M5 ( piroxicam ) 4.08 ~489.59 Y =9.773 x 10°X —1.396 x 10* 0.99 6 0.04 0.16
1422578 riamcinolone acetonide) 13.62 ~1 634.48 Y=1.663 x10°X +2. 673 x 10* 0.99 5 0.13 0.53
4890 (rimethoprim ) 0.80 ~95.52 Y =6.298 x 10*X +6.042 x 10* 0.99 6 0.01 0.02
TR i £ 2345 ( triamcinolone acetonide acetate) 23.69 ~2 843.37 Y =2.100 x 10*X +8. 672 x10* 0.999 3 0.23 0.46
S5t ZRNBRME ( clobetasol propionate ) 6.33 ~1034.68 Y =2.482 x10°X + 1. 002 x 10° 0.996 7 0.17 0.34
2% (phenylbutazone ) 7.57 ~908. 58 Y =5.138 x10°X +9. 688 x 10* 0.996 8 0.07 0.15
FAT =] PEAK (aspirin) 1.21 ~145.10 Y =3.284 x 10* X +6. 038 x 10* 0.996 3 11.84 23.67
A3 9% 25 (ibuprofen ) 339.96 ~40 975. 16 Y=26. 11X +1.473 x10* 0.996 8 13.32 26. 64
258 £E (naproxen ) 246. 64 ~29 596. 80 Y =101. 9X -2.771 x10* 0.999 7 2.42 4.83
13|23 (indometacin ) 16.51 ~1 981.38 Y =1.897 x10°X +5.95 x 10* 0.999 2 0.16 0.32
RUGE IS IR4M (diclofenac sodium) 22.35 ~2 682.40 Y =5.172 x10°X - 1.294 x 10* 0.999 9 0.22 0.44

2.3.4 Ky

Be2.3.37 iR 3 ANk S
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x4 VT AHBERLEYEERLEMHRHEYZER RSD(n =6)
Tab. 4 Spiked recoveries and RSD of 17 target compounds in medical cold compress
FHOUR AL sl RSD/%
o (theoretical concentration)/ (ng + mL~") (average recovery)/%
(compound) i i i i i i i
(high) (medium) (low) (high)  (medium)  (low) (high)  (medium)  (low)
Xof B B ( paracetamol ) 598.016 149. 504 29.901 9.2 96.0 93.6 L3 2.6 3.3
ThiR e [H ( procaine hydrochloride ) 393.499 98. 375 19. 675 84.6 81.9 79.9 2.0 2.4 2.5
FZ A (lidocaine ) 390. 505 97. 626 19. 525 95.9 90.0 86. 1 2.7 2.8 3.9
B4R K (benzocaine ) 2 555.735 638. 934 127.787 4.5 92.2 90.2 1.6 2.3 4.7
ThER T~ (tetracaine hydrochloride ) 13. 683 3.421 0. 684 9. 5 89.2 86. 4 2.5 2.5 1.5
i ZEKA ( dexamethasone ) 3 252. 149 813.037 162.608  101.5 93.0 91.7 2.5 3.0 3.9
2 5 B ( piroxicam ) 326.393 81.598 16. 320 9.3 84.6 90.2 1.9 1.7 3.2
Bl 222518 (triamcinolone acetonide ) 1 089. 656 272.414 54.483  103.9 98.7 97.4 0.62 2.9 4.6
H 4R IE (trimethoprim ) 63. 680 15.920 3.184 86.3 81.4 71.7 2.2 1.7 1.8
BRI 224575 (riamcinolone acetonide acetate) 1 895.578 473. 8% 94. 779 9.6 84.5 87.9 2.8 2.7 3.1
5B NBRME ( clobetasol propionate ) 689. 787 172. 447 34. 489 97.0 108. 1 100. 8 1.9 2.3 4.2
#2545 ( phenylbutazone ) 605. 720 151. 430 30. 286 88.7 85.7 90.7 2.4 1.9 2.3
r] ] DEAR ( aspirin ) 96 734. 144 24 183.536 4836.707 101.1 106.2 101.2 1.8 2.2 1.9
Fi %25 (ibuprofen) 27 196.78 6 799. 194 1359.839  108.5 100.2 96.2 1.9 1.6 4.6
Z4A: (naproxen ) 19 731.2 4932.8 986. 56 105. 1 9.9 101. 6 1.7 2.9 1.5
M]3 5 (indometacin ) 1320.918 330.229 60. 046 92.7 92.2 101.7 2.5 2.9 4.1
KRN (diclofenac sodium) 1 788.267 447. 067 89.413  103.9 9.3 100.7 1.1 1.4 1.1
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Fig.2 Recoveries of compounds extracted by three kinds of SPE column
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