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Identification of 22 added drugs in
foot — use cold compress gel and quantification of four drugs

LU Hua, ZHU Xi, ZHONG Zhuo - ling, GAO Xiao —yan, YANG Jing"

[ Sichuan Institute for Drug Control ( Sichuan Testing Center of Medical Devices) , Ministry of Industry and Information Technology Industrial Technology

Foundation Public Service Platform, Chengdu 611731, China]

Abstract Objective : To establish a method for the rapid identification of 22 illegally added drugs in foot — use cold
compress gel, and to quantify the content of 4 drugs. Methods: Use ulira — performance liquid chromatography —
high resolution mass spectrometry/mass spectrometry (UPLC - HRMS/MS) for qualitative analysis. Using Hypersil
GOLD™ VANQUISH C (2.1 mm x 100 mm, 1.9 pum) chromatographic column, gradient elution was performed
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ammonium acetate aqueous solution ( A) and methanol (B) as mobile phases, column

- 1976 -

with 10 mmol - L™
temperature was 40 °C , flow rate was 0.2 mmol + L™', ESI ion source was used, and qualitative analysis was
performed by switching between positive and negative scanning modes. By comparing the retention time, parent
ion, and fragment ion information of the standards and sample under the same chromatographic and mass spectro-
metric conditions confirmed the illegal added drugs in the sample and the suitable methods were used for quantita-
tive analysis. Results: After qualitative analysis, it was confirmed that the sample contained 4 illegally added
drugs : acetaminophen, chloramphenicol, lidocaine hydrochloride and miconazole nitrate. The concentrations of
these 4 drugs ranged 2.542 - 101.7 pg + mL™", 1.410 - 169. 161 pg - mL™", 0.002 - 0.2 ug - mL™',
5.184 —290. 304 wg - mL™", respectively. The peak areas showed good linear relationships with concentrations
with correlation coefficients of 0.999 9, 0.999 7, 0.999 9 and 0.999 1, respectively. The limits of detection
were 0. 015, 0. 143, 0.001,0.833 g - mL™", respectively. At three concentration levels, the recovery rates
ranged 98. 5%—104.5% , 90.2%-99.4% , 79.5%—-84.9% , 102. 8% — 104.3% , with the RSD of 0. 059% -
0.28% , 0.20%-0.49% , 1.2%-3.1% , 0. 18%—0. 40% , respectively. The contents were 195. 05, 264. 10,
1.24, 67.00 mg per bottle, respectively. Conclusion: The qualitative method is simple, rapid, and highly
accurate,, while the quantitative method is specific, precise, accurate, and stable, making it suitable for the rapid iden-
tification of 22 illegally added drugs and the quantification of 4 illegal added drugs in foot — use cold compress gel.

Keywords: foot — use cold compress gel; medical devices; illegally addition; qualitative analysis; content deter-

mination; UPLC — HRMS/MS; HPLC
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Tab.1 Qualitative analysis results of 22 compounds
4 ety FfiBet e T BT
(No.) ( compound) (mode)  (retention time)/min  ( parention) m/z (fragment ion) m/z
1 3L L ( aminophenazone ) + 7.31 232.144 10 58.065 13" ,97.076 03,111.091 70
2 H 48 F IE ( trimethoprim ) + 6. 60 291. 144 81 123. 066 66,230. 116 46 * ,261. 095 45
3 XL L ( paracetamol ) + 3.61 152.070 43 93.033 62,110. 060 16 * ,152. 070 68
4 & JEA (prednisone) + 7.87 359.18506  147.080 51 * ,159. 080 66,171. 080 26
5 AL ] A9 #S (hydrocortisone ) + 8.09 363.216 43 97.064 95,121.064 93 * ,147. 116 85
6 JhFEAHS (dexamethasone) + 8.36 393.207 03 107.085 39,147. 080 73 * ,222. 104 02
7 BEBR Ik JE S ( prednisone acetate ) + 8.39 401. 195 59 121. 065 11,147. 080 47 * ,171. 080 32
8 Jit: F% 1T A ( cortisone acetate) + 8. 42 403.211 06 105. 069 85,121. 064 85,163. 111 68 *
9 il 3% 25 ( ketoprofen ) + 7.75 255.101 18 77.038 58,105. 033 51 " ,177. 053 50
10 %5314 ( naproxen ) + 7.71 231.101 41 154. 077 58,170. 072 54,185.095 98 *
11 Tith iR ZE KA ( dexamethasone acetate) + 8.69 435.217 35 121. 065 25,147. 080 44 * |171. 080 44
12 %4 ( phenylbutazone) + 8. 06 309.159 33 94.065 19,104. 049 58 ,160. 112 05 *
13 L 1% 25 (flurbiprofen ) - 8.37 243.082 31 177.070 71,199. 092 67 * ,226. 865 57
14 i 1 7% (ibuprofen ) - 8.73 205.123 17 131.013 28 * ,142.901 48,168. 011 99
15 15| 2% 5 ( indomethacin ) - 8. 64 356.068 70 158. 060 96,255. 044 82,282.032 20 *
16 XUGEZFEREH (diclofenac sodium) - 8.52 294.009 16 178.066 04 * ,214. 042 79,250. 019 35
17 R 2% FH kK ( naphazoline hydrochloride ) + 6.70 211.122 70 141. 069 89 * ,142. 072 97,168. 080 99
18 iz 2 3 (lidocaine hydrochloride) + 8. 60 235.180 10 58.065 16,86.096 47 *
19 I fig S AR AR 4 ( chlorpheniramine maleate ) + 8.04 275.130 55 167.073 03,202. 041 64,230. 073 00 *
20 %1% 2 ( chloramphenicol ) - 7.15 321.004 36 106. 029 46,121. 029 34 * ,152. 035 20
21 T FR K B Ml ( miconazole nitrate ) + 10. 34 416. 989 93 69. 044 82,123. 000 15,158.976 39 *
22 F fif§ 14 ( metronidazole ) + 4.29 172.071 35 82.052 57,110. 042 73,128.045 44 *
T (note) ; * . FLI% (base peak)
x2 #ikmEMESIWER

Tab. 2 Qualitative analysis result of samples

44 ( compound ) 14 B4 5t 8] ( time ) /min £} 551 (parention ) m/z W A &1 (fragment ion) m/z
XF Tk 2 He 3 ( paracetamol ) 3.61 152. 070 43 93.033 62,110. 060 16 * ,152. 070 68
% Z ( chloramphenicol ) 7.15 321. 004 36 106. 029 46,121. 029 34 * ,152. 035 20
Eh 2 F1 22 [ (lidocainehydrochloride ) 8. 60 235.180 10 58. 065 16,86. 096 47 *
T 12 K B Mk ( miconazole nitrate ) 10. 34 416.989 93 69. 044 82,123. 000 15,158.976 39 *
¥ i (sample ) 3.56 152.070 37 93.033 55,110. 060 04 * ,152. 070 63
7.12 321.004 61 106. 029 71,121. 029 39 " ,152. 035 23
8. 64 235. 180 60 58. 06520,86. 096 47 *
10. 31 416. 990 02 69. 044 68,122.999 88,158.976 17 *
T (note) : * . FEI% (base peak)
3 EESWHESER 3.1.2 FAEHEREIEFMN R Waters Symmetry Cg
3.1 AR SR (250 mm x4. 6 mm,5 pm) @i, 2L 0. 01 mol - L™
3.L1 X LR BGOSR R Waters BEb B IR £ 22 vV R (IOBE IR — A 6.8 ¢, H

Symmetry C (250 mm x4.6 mm,5 wm) {434,
LA 0.05 mol » L™l PR &LV — I BE(85:15) K
JRshH, ik 1.0 mL - min ™" PEFERE 10 pL, P K
245 nm, #{f 35 C,

RWEHR L

0.01 mol « L™" B % fiff MR 4h 1% W IR )R 1 B =
1000 mL, FEAN =2 5 mL, 384T, IR pH %
2.5) - FIEE(68:32) M shtH, ifi# 1.5 mL « min~',
PEREER20 L, K 277 nm , FEE 35 °C
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0. 1% BRI (A) - HEEE(B) i sh A, #
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(ESL) , &S0 Blf 43 =, Bl 48 s ) 2 Miduem, 25 5
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236.0/58. 0, ki 5 (CE)38 V.,
3.1.4 IRk A RS R Thermo Acclaim™
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fi§ - 1.5% T R % (40: 40 20) 2 i 3h A, Ui
1.0 mL + min ™", ¥FRER 10 L, K 230 nm, #3535 C
3.2 X B SH IR B

KRB O A Bl /R ERRA 2 R
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Fig. 1 Specificity chromatograms
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X (pg - mL™") N BEAR R, W E AR Y g GLAB B, HEA S
PRI, B LA AMETT R AR RO 3. 18
PRUERHEGE I A, MR AR RAF, r HIRTF0.999,
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Tab.3 The linear equation, correlation coefficient, LOD and LOQ of the 4 compounds

&Y RVEE ey LOD/ LOQ/

(‘compound ) (linear range) /(g + mL~") (linear equation) ' (pg-mL™")  (ug-mL7")
Xif ik & F Wy ( paracetamol ) 2.542 ~101. 700 Y =3.918 x 10*X —385. 863 0.999 9 0.015 0. 053
%% % ( chloramphenicol ) 1. 410 ~169. 161 Y=1.350 x10*X —1.311 x 10* 0.999 7 0. 143 0.487
2 F 22 < [H (lidocainehydrochloride ) 0.002 ~0.2 Y=5x%x107X +5.098 x 107 0.999 9 0. 001 0. 003
T R K B Ml ( miconazole nitrate ) 5. 184 ~290. 304 Y =0.24X +0. 46 0.999 1 0. 833 1. 740

3.6 PR E B R

B A5 A AR A A A R I (P B 0 A
Ja %53 17 I A AR ERERE AT, LRI LE S/N =3
I X IO A8 e JEE A A A AL R 5 R EE S/ = 10
XS L R B A o A e R, A5 R IR 3

3.7 KEEE

B AL 5 W 1) b o |l 2RI A5 3 A P TR R
SRS 3 1T F AR BERE I3 AT, 23 54T I AE 6
U B AL YA RSD 7 0. 033%~ 1. 8% , KW
T B Ry AR WA 4

®4 ANMLAMNBEENRERER

Tab.4 The precision and stability rate of the 4 compounds

Fa &1 (stability) , RSD/% T 1 (repeatability) , RSD/%

49 (compound ) A5 9% i (precision) , RSD/%
X} Z Pt ( paracetamol ) 0.033 ~0. 068
4% 2 ( chloramphenicol ) 0.12 ~0.24
2 F) 2 < A (lidocainehydrochloride ) 0.36 ~1.7
TR K MK ( miconazole nitrate ) 0.34~1.8

0.070 ~0. 10 1.0
0.18 ~0.35 1.2
1.8~3.0 7.1
1.2~1.5 0.45

3.8 RuEtE

WAL G W Wb o i R A 3 A P )k
U317 IS AR, 43 F 0,12 .22 h iRy
Br, #5405 YT AR RSD 7E 0. 070% ~ 3. 0% , & 1]
et RAr 5 R K 4,
3.9 =AM

Fi43. 37 WUT Jr e PAT I A 6 Oy sk i i e, 1%
“3. 174 A SRR , S5 B & 1 R
192.19 ~ 197.52,260.55 ~ 269.34 1.15 ~ 1.37,
66.57 ~67.33 mg - i ', &% RSD 7 0.45% ~
7.1% ,FWINEEE R, 451 E 4,
3.10 ik ENeR

FEEEL3. 37 TUT A T MR M i, 43 i)
AP o 3 AR EE KT (S 240 > Tk i
1) 80% 100% 120% ) 1) ISR, 5 Wk B VS W
AT 3 o HODL IR 3. 17 TS ) St
BESS BT, 0 BE 8] 0k % 7E 79. 5% ~ 104.5% , RSD 7

RWEHR L

0.059%~3. 1% . Fooft, Eh - B h P AR LR,
IFREEBAT T 30 ng - mL ™) | JCRERAT, 4 80%
2T (LA A2 2020 4RATC e A RN FEZG ) Do
S 9101 SV R 0 o R U %5
SR, R S gy, I3 5.
31 PRI

3,37 T 7 v ) o 6 O,
3. 1T (A I A PR R ST 0 2 R
SR 25 F DR O 2 B 53 590
195.05.264. 10 1. 24 67.00 mg - i ',
4 i

ACHIFG U 2 P SR BRI 0 2
43, TR T —ESHERORAT L — 85 R B T e
FEUSHDIT . V7R L RERT 22 bl it
FRAEBI) XL 0 2 e S S TR
KHEMLIETT HPLC A kil JE bRl & (R 1
TLC-MS FIIE . SRR, Fb k4
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Tab.5 The recovery rate of the 4 compounds
ey R iNIlINs BILEES SE IR RSD/
(compound ) (sample amount )/ (pg + mL™")  (added amount)/ (g + mL.~") (measured amount)/ (g - mL~") (average recovery)/% %
Xt R By 38.43 30.51 69. 65 102.3 0.059
( paracetamol ) 40. 68 80.94 104.5 0.28
50. 85 88.51 98.5 0.16
SEE 53.24 45.11 93.94 90.2 0.20
( chloramphenicol ) 56. 39 106. 25 94.0 0.34
67. 66 120. 49 9.4 0.49
HIRFIZRE 0.025 0. 020 0.042 84.9 3.1
(lidocainehydrochloride ) 0.024 0.044 81.9 1.2
0.028 0. 047 79.5 1.9
el s IS 133. 14 96. 49 233.78 104.3 0.40
(miconazole nitrate ) 120. 62 257.79 103.3 0.18
144.74 281.92 102.8 0.18
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