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Abstract Objective: To establish a simple and rapid ion mobility spectrometry ( IMS ) method used for
in—situ rapid detection of non-steroidal anti—inflammatory drugs ( NSAIDs ) such as ibuprofen, naproxen,

diclofenac sodium, indomethacin and acetaminophen illegally added in anti—rheumatism traditional patent medicines.
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Methods: The sample was firstly dissolved in methanol, filtered by 0.45 wm microfiltration membranes, then

directly injected and analyzed in the positive mode. The experimental parameter was as follows: source voltage was

3 kV, drift tube voltage was 8 kV, and temperature of drift tube was 180 “C. Results: By utilization of this method,

screening of illegal additions in anti—-rheumatism Chinese traditional patent medicines can be finished within 2-3

minutes with no pretreatment required. Besides, both negative sample and simulative positive sample were detected by

the proposed method, and there was no interference observed in sample matrix including 48 kinds of anti—-rheumatism

herbs; the method was specific. Under the optimized conditions of good robustness, limit of detection in the range 0.06—

0.33 pg*mL ™" was obtained. Conclusion: The method is rapid and sensitive, thus provides a simple and convenient

method for in—situ screening of illegally addition detection in anti—rheumatism Chinese traditional patent medicines.

Keywords: ion mobility spectrometry ( IMS ) ; illegally addition; anti-theumatism Chinese traditional patent

medicines ; non—steroidal anti—inflammatory drugs ( NSAIDs ); rapid in—situ screening; rapid detection
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Tab.1 IMS operating conditions in positive mode

A BESH BOE(H
i H 4% - ,
( operating parameters ) ( setting )
I3 ( spectrometer ) JEHUE (source voltage ) /V 3000
IR HLE ( drift tube voltage ) /V 8000

PERECTRE ( gas inlet temperature ) /C 180

IR ( diift tube temperature )/°C. 180

[TFE 5 ( gate pulse width )/ s 70
['THLE ( gate voltage ) /V 70
DR Cacquisition ) %< ¥ ( spectrum length ) /ms 26
HFILER (solvent cutoff ) /ms 0
1% EIZ M (spec. summing ) 10
iZ{THF[E] ( runing time ) /s 10

REHR (acq. rate ) (K *s™) 200
HAFE M (gas control ) HES R (exhaust pump )/(L+min™) 1.25
TR T ( chifi gas flow )/(L-min) ~ 1.20
PFFER E (directspray )

HEREHE (DS flow rate )/ ( L+ min™) 1.0

£ 4% (syringe 1D ) /mm 1.46
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Fig. 1 IMS spectrograms of 5 non-steroidal anti-inflammatory drugs
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Fig. 2 IMS spectrogram of mixed standard of 5 non—steroidal anti-inflammatory drugs
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Fig. 3 IMS spectrogram of sample 1 ( diluted 25 times )
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Fig. 4 IMS spectrograms of four negative samples ( — ) and simulative positive samples( — )
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Tab.3 Investigation of method reproducibility and robustness of NSAIDs

TR HEMER HE5 1 ( precision ), RSD/%
IEREIN ) ( drift (reduced RSD (RSD of LOQ/ LOD/
NSAIDs . o 4 4 ;
time ) /ms mobilities )/ reproducibility ) ( pg+mL™) (pg-mL™") H ™ Hial
(em®-V'es™) 1% (intra-day )  (inter—day )
X 2T HE T ( acetaminophen ) 8.60 = 0.012 3.50 0.3 0.15 0.60 0.1 2.0
253/ (naproxen ) 11.28 +0.003 2.67 0.1 0.06 0.19 0.4 33
i 1% 2% (ibuprofen ) 11.31 +0.002 2.66 0.1 0.30 1.00 0.3 1.4
WA H4N ( diclofenac sodium ) 11.90 +0.025 2.53 0.7 0.21 0.70 0.4 0.9
13|35 5 (indometacin ) 13.30 £ 0.011 2.26 0.3 0.33 1.09 0.2 2.7
51
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E5 IMS SHHL

Fig.5 Optimization of experimental parameters of IMS
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Tab.4 Comparision of the NSAIDs detection methods

. ST B A SR ]
ik , Gy '
FEJF ( matrix ) LOD/ ( pretreatment
(' method ) (‘analyte ) o . .
(ng-mL™") time ) /min
HFLM-SPME'*'/GC-FID AEPREE (human urine ) TRIK IS 2 A WA ISR 41 (ibuprofen, 0.03~0.07 80
naproxen, diclofenac sodium )
HF-LPME"* /UPLC-MS/MS 7K SR TR RERUCRE K45 R A 3 25 2535 4 L WU 35 e h 0.5~1.25 30
( water, juice, soda water, (‘salicylic acid, ibuprofen, naproxen,
energy drink ) diclofenac sodium )
RDSE"”//HPLC-UV A PRAE (human urine ) i 3 75 . 78 % AL WU TS R A AT 22~44 15
7% (ketoprofen, naproxen, diclofenac
sodium, ibuprofen )
HF-LPME"**//HPLC-DAD AR (human urine ) K R A S5 BUGE SF R B (salicylic 15
and HPLC-FLD acid, ibuprofen, diclofenac sodium )
MEPS'*//UPLC NZEFRFE (human urine ) LBIKAAIRR I SF SRR R 1.07~16.2 5
Aii ¥ 75 Cacetylsalicylic acid, ketoprofen,
diclofenac sodium, naproxen, ibuprofen )
LLE™*/HPLC-UV AFEPRF (human urine ) R 365 25 L 96 LL 96 28 A 38 28 B O IR 11.5~75 NR*
. BOK R ( ketoprofen, flurbiprofen,
ibuprofen, diclofenac sodium, pontal )
ESI-HPIMS! ™t A 25 ( Chinese traditional X Z Bt =N A% 5 A DUIS R 60~330 <1 min

patent medicines )

il | 5 A ( acetaminophen, ibuprofen ,

naproxen, diclofenac sodium, indometacin )
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[, A SCIR St b T T s ik 5 B A iR
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RPER 22, BSERR b, ik 3] 2 Gy aer 4k
PN — A, A A E AT LA E me G5
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Ho AR e o FEXF X e RS 24 A T ARG
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