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# E B SRR AR B A P AR R R e ey 128 $ARA K 2, F ik RARZEURA G- gk, At
&, 7% 42 A Hypersil Golden Cis, 7% 348 % 5 mmol/L ¥ 8% 45 i - P B (B L2 L) , iR ik 4 0.2 mL/min, 4238 % 40 °C,# % 4 2 ul,
RS BT RAVRESE TR, LT AEH 25 kPa, FALAIE A 60 kPa, 5 85 SJE A 55 kPa, Bk B B4 4500 V, & TR B E
H650 C,RhEFXASREUMBEX, LR A TBALD CRAHHR ALK EEEE LR RS 4B o E4
Bl REG B AR R B B R B AR AR R TS 4 A0 4 0.01~2.0 pg/mL (r=0.995 6) ,0.05~5.0 pg/mL (r=
0.997 6) ,0.01~2.0 pg/mL (»=0.998 7) ,0.02~5.0 pg/mL (»=0.995 0) ,0.02~5.0 pg/mL (»=0.995 3) ,0.02~5.0 pg/mL (r=
0.996 5) .0.05~5.0 ug/mL(r=0.995 4) .0.02~5.0 ng/mL(r=0.996 0) ,0.05~5.0 pg/mL(»=0.995 9) .0.02~5.0 pg/mL(=0.995 7)
0.02~5.0 pug/mL(7=0.996 8) .0.01~2.0 pg/mL(r=0.998 7) ; & & FE<<0.20 mg/g, ¥ FE<0.05 mg/g; 4% 5 & &2 M & Z X
# RSD<<5.0% ; AnAF B 5 4 80.8% ~114.2% (RSD 4 3.85% ~T7.32% ,n=9) ., %t . Z 7 EREMNE HEE Bk TA4K8
W, TR TR P 25 F) P AR R R An g 1240 3F & 4R K 25 e B Rt A

KEIA AE SRR I P A RN R AR R URAR -k

Simultaneous Determination of 12 Nonsteroidal Anti-inflammatory Drugs Illegally Added into Antirheumat-
ic TCM Preparations by UPLC-MS/MS

YAN Huijie', LIU Wei', XIA Qingsong', PAN Yuanhu’(1.Hubei Zhishu Jiguan Hospital ,;Wuhan 430071, China; 2.
College of Animal Sciences Technology & College of Veterinary Medicine, Huazhong Agricultural University,
Wuhan 430072, China)

ABSTRACT OBJECTIVE: To develop a method for simultaneous determination of 12 nonsteroidal anti-inflammatory drugs
(NSAIDs) illegally added into antirheumatieyTEMspreparations, METHODS: UPLC-MS/MS was adopted. The determination was
performed on Hypersil Golden Cj column'with mobile phase consisted of 5 mmol/L ammonium formate solution-methanol (gradi-
ent elution) at the flow.rate of 0.2 mL/min. The column temperature was 40 °C, and the sample size was 2 pL. A tandem quadru-
pole mass spectrometer equipped with electrospray ionization source was used in positive-negative ion mode: curtain gas of 25
kPa  atbmizing gas of 60 kPa, auxiliary gas of 55 kPa, electrospray voltage of 4 500 V, ion source temperature of 650 °C.The mul-
tiple reaction monitoring mode was performed. RESULTS: The linear ranges of acetaminophen, acetylsalicylic acid, aminopyrine,
meloxicam, ibuprofen, naproxen, lam acid, nimesulide, diclofenac, indomethacin, ketoprofen and celecoxib were 0.01-2.0 pg/
mL (r=0.995 6) ,0.05-5.0 pg/mL (+=10.997 6),0.01-2.0 pg/mL(»=0.998 7),0.02-5.0 pg/mL (»=0.995 0) , 0.02-5.0 pg/mL (r=
0.995 3),0.02-5.0 pg/mL(#=0.996 5),0.05-5.0 ug/mL (»=0.995 4),0.02-5.0 pg/mL (»=0.996 0),0.05-5.0 pg/mL(+=0.995 9) ,
0.02-5.0 pg/mL (=0.995 7),0.02-5.0 ug/mL (»=0.996 8),0.01-2.0 pug/mL (r=0.998 7), respectively. The limits of quantitation
were no more than 0.20 mg/g, and the limits of detection were no more than 0.05 mg/g. RSDs of precision, stability and reproduc-
ibility tests were all lower than 5.0%. The recoveries were 80.8%-114.2% (RSD was 3.85%-7.32% ,n=9). CONCLUSIONS: The
established method is simple, accurate, stable and reproducible, and can be used for simultaneous determination of 12 NSAIDs ille-
gally added into antirheumatic TCM preparations.
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1.1 {88

Triple-Quadrupole Instrument % UPLC-MS/MS 1%
(EE N A RGN A 5 AUW-3200D B HL T304 K
SF-( H 4 Shimadzu 28 7, Jiig : 0.01 mg) ; KQ3200 FI 75
BV (R LT A AR A PR A FDD .

1.2 #mE5iRF

TRIG AT FRE AL X T B BRI ALT R 7] 5]
(45 : 1~10) ; X £ Tk 24 & W (AMP) X B (HE5
100018-201409) | Z, ¥ 7K # 2 (ASP) Xf B iy (4t S
100113-201104) . 24 J& [ Ak (ATD) X B8 dhy( #5
100503-201302) | 3 ¥#& & He QMXC) X A /4t =5
100679-201102) | Z% & AL (NBXOWAF 8 4 (4t 5 -
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100555-201202) | X 4 7% 2 (DCF) X B 5 (it 5 -
100334-200302) ., fi % 7% (IBF) X} B &% (4t 5 .
100179-201105) | 5] W 3& == (IMC) X B i (it 5 -
100258-200904) . fil % 25 (KPF) % B &% (4t 5 .
100337-201104) #4111 v [ £ 5 24 it K6 iF 9T B 5 2K
AR (CLB) X B8 & (52 [ Sigma 24 Al , #it %5 : LOT
FOLO37) , L I X B i 4 B 45 > 99 9% 5 R ity €, i 4, L
AN M A3 B ali, K OB 4K (HL 5K 0 18, 2 MQY
cm),

2 FiEEHR

2.1 REKH

2.1.1 g% %4 - Hypersil Golden Cis (150
mmx2.1 mm, 5 um) ; i 304 : 5 mmol/L FF R £ V5W (A,
pH4)-FEE(B) , B EEBEME (0~5 min,90% A;5~15 min,
90% —60% A ; 15~25 min, 60% —20% A;25~30 min,
209%—90% A); ik : 0. 2 mL/min; FE : 40 °C; gEtfie .
2 puL,
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2.1.2 JIGAM BFUR . EEE E IR (ESD ;AR
J£(CUR) : 25 kPa; %51k JE (GAS1) : 60 kPa; 4 B <&
(GAS2) :55 kPa; HLIBI 55 Hi i : 4 500 V5 2§ I B
650 °C; KA 2 5 W (MRM)
22 BEHEHE
22,1 XTRESRIATR RS PRI T I B 43 %o I 25.0
mg, 43 B T 25 mL S, n H B 0T 4 Tl g
AMP . ASP . ATD., MXC. NPX. SLD. NSL. DCF. IBF,
IMC .KPF CLB Jii 8¢ FE 14} 1 mg/mL A9 B— X B B i
W, T —20 C I,
2.2.2 PSR BURES 0.5 g IUBIFIEE i 4nks , i
WIS ) , BT 100 mL B SEHEIE M P, R 25
% 40 mL, #8735 (22K . 250 W, 451 ; 40 kHz) 45 20
min, # B 0 BRIOR, A i A B A 4RI Lk, B
PR IF E 25 2 100 mL. B GREEW 1 mL, i H
FEZE 100 mL, 28 0.22 pm f FL g B g 1L, IS g,
IR,
2.2.3  ZSPEAXTRRIAM DA IR A O BRIV
23 EEMAR

H“2.2.17 500 R BA— 3 BE SR RGE e, 1502 A 000 3
I9 25 1 ERE DN | 10 st , 1 DL AL 10 %5 WAMP
ASP. ATD ., MXC. NPX. SLD{ NSL. BGF. IBF. IMC .
KPF . CLB 1§ & B jEhA% 51l F4.12 . 7.43 . 16.62. 14.70,
16.37.21,02¢16.30, 24.45 . 16.85 .21.43.20.77 .20.24 min,
< W 210 57 7y 2 B R AT o
2.4, 2L Y R RIS T S8

B BAANE 22 ST A T B SR VAR T, A5 8 H bR
CEYBIERT . R T i — S b 2 SR A T/ UE 2
B, 8 340 A B 2 W R0 IR SRR T, DAk 2595 B
ABIEARE L e, DA SR 0 o e PR A Ry A X ik
PERR IO FREFR ks (LR 1, frh“a” HE i i
), Hirh ASP.MXC.IBF.NPX.NSL F1 DCF fifi J{] ESI
(—) B, gy 6 bW i fd A EST(+) B
25 HMERER

A3 RS 2.2 17 IR B X R S A A S
4358 F 10 mL S in F e 2, AR 2R 40 X B
VW, KGRI R IR R GRS T4 2 ul, 2. 17
TR0 A A AN e e T A DA AR I
R (x, pg/mL) R ARAR TR () MO AR RS 2R
PEEE A R R SR R PRI 2.
2.6 TEERSKWNPREL

A3 R R 2.2, 17 T B — o B ARG A
FORRRE , HE42 2. 17 I R I0 A5 R HE AR | 24 (5 M8 L oy
10 L, f55E B s 2 R M Ry 32 1A, A5G0 B, 13 AL
2,
2.7 BEERXRE

He2.2. 1700 ) BRI A S o 31 2.1 I
RIS SRR 6 K, C SR IE AL . 455, AMP,
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KPF .CLB I HE 11 RSD<<4.15 % (n=6) , 32 AL #2 45
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Fig,1 \Extraltion ion chromatograms

2.8 RREMIXE

Be2.2.27 50 PR (45 - 2) 1G5, 4000
4 COKFE T HCE 0.1.3.5.7 diH2.17 30 R k3 453k
FEDE il sk T A . 455, AMP, ASP . ATD . MXC .
NPX ., SLD.NSL.,DCF.IBF.,IMC . KPF ., CLB I ffj F f1}
RSD<1.21% (n=5) , RUIMH L E W 4 CTFCE 7 dN
FEATIE
29 EEHIKE

FEEFRIR] —HERE i (S - 2)id i, #52.2.27 0 T
D7V A R A, FE 6 00, PR 2,17 0 R 6 45
HEREIE e sk A . 455, AMP  ASP ATD .MXC
NPX . SLD.NSL.DCF.IBF.IMC.KPF.CLB I [fj F fi%
RSD<4.69% (n=6) , RIAA I L HE R
2.10 oA E R TE

B AT e dh (g 2) 38, AL 9 0y, Bl A
1 R B AR AR X B 442 2.2. 27 1
R AV T, TR 2.1 I AR IR A AR R |, 10

TEZED; 2017 45 28 5 27

F1 FERNSH
Tab 1 Mass spectrometric parameters

R HET THT eIy M,V
AMP 1522 10.2 89 2%
932 85 32
ASP 137.0 93 -28 -4
64 =30 -39
ATD 2324 134 57 2
1112 87 IA]
MXC 350.1 146.0¢ -64 -24
2859 -T4 -20
IBF 205.3 160.8 -58 -1l
161.3 -48 -1l
NPX 2293 169.9° -33 =21
185.1 -4 -8
SLD 3574 2333 158 65
340.2 160 29
NSL 307.1 29.1 =91 -3
792 -111 -29
DCF 2943 2499 =55 -18
2138 =38 -28
IMC 3585 1392 141 25
1113 151 73
KPF 2553 209.3 135 0
105.2 133 35
CLB 3823 362.5° 199 37
2824 182 48

F2 HAFREKECESEER QMR

Tab 2 Linearyregression-equations, linear ranges, LO-

D and LOQ
FrllRg EIEyE: ro B pgml EER meg BIIR, mg/g
AMP y=70235x—124702 09956 0.01~2.0 0.02 0.01
ASP y=83.344x—86.094 0.9976 0.05~5.0 0.20 0.05
ATD y=201.48x+34.492 0.998 7 0.01~2.0 0.02 0.01
MXC y=158235:—14842 09950 0.02~5.0 0.03 0.01
IBF y=93.344x+56.138 0.9953 0.02~5.0 0.05 0.02
NPX y=105.48x+43.487 0.996 5 0.02~5.0 0.05 0.02
SLD y=60235x—33.782 0.9954 0.05~5.0 0.15 0.05
NSL y=250.321x=75.065  0.996 0 0.02~5.0 0.05 0.02
DCF y=72.326x+29.562 0.9959 0.05~5.0 0.15 0.05
IMC y=198.256x—59.633 09957 0.02~5.0 0.05 0.02
KPF y=78.358x—86.094 0.996 8 0.02~5.0 0.05 0.02
CLB y=334.48r+34.492 0.998 7 0.01~2.0 0.02 0.01

WA TR B IRE IR 25 R D36 3,
2.11 #HESPIEEERAZGR

I LO AL S A TG i, 43 34 2.2, 27 R Ty il g4 it
ARV, T 2.1 00 3060 25 (AR I A , T Si U T
FOF AR SR 2R R 4R R H) . 45
e TOHERE S P AT A HERE ARG HE NSATDs 45 4 Filr, 75
HYLEITE 7.5~105.2 mg/g, HH 13RS H RS A 1 25
SOMRE S RS 25 A 2 R O RS RS TR L1 A
FEh HPAS SR8 R
3 Tt
3.1 Bt Hmiit

ARG 53 )25 52 T B RE AN 2SR A I sh AR B X 4%
T U P DA TS AR 43 5 B 1R B2 ), L 43 S I A [k
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*3 MERRKERELER (n=9)
Tab 3 Results of recovery tests(n=9)

Wil/EE ¥ %
R AR nginl ] R 'l : 1 ’J”Wf’*‘*% 3 THIREE G RSD,%
AMP 50.0 0.1 47.6 458 84.1 95.2 91.5 9.9 6.42
500.0 426.1 4452 020 85.2 89.0 84.4
2000.0 18720 2030.0 1 810.0 93.6 1015 90.5
ASP 50.0 478 98 43 93.5 855 88.6 90.6 4.84
500.0 464.5 4345 4545 929 86.9 90.9
2000.0 1706.0 1784.0 17460 853 89.2 873
ATD 50.0 07 4.6 02 853 873 84.4 93.6 6.52
500.0 4.1 4542 4406 044 90.8 88.5
2000.0 2080.0 2200.0 20400 104.0 110.0 102.0
MXC 50.0 52.6 50.6 46.0 105.1 1012 92.0 93.6 5.83
500.0 4915 4725 452.5 983 945 90.5
2000.0 1692.0 1702.0 1 826.0 84.6 85.1 91.3
[BF 50.0 4.6 4.5 430 85.1 89.1 86.1 93.0 4.68
500.0 4530 498.1 513.2 90.6 99.6 102.6
2000.0 1882.0 1864.0 1930.0 94.1 93.2 96.5
NPX 50.0 57.1 558 50.2 1142 111.6 1004 1033 521
500.0 509.4 5292 4783 101.8 105.8 95.6
2000.0 2018.0 1862.0 21220 100.9 93.1 106.1
SLD 50.0 4.6 404 413 87.2 80.8 82.6 87.0 385
500.0 460.5 4515 4575 9.1 90.3 91.5
2000.0 1770.0 1692.0 1702.0 88.5 84.6 85.1
NSL 50.0 49 498 46.0 89.8 99.5 9.1 925 5.07
500.0 4810 4715 450.3 96.2 95.5 90.1
2000.0 1836.0 17220 1662.0 91.8 86.1 83.1
DCF 50.0 455 41.6 409 9.1 83.2 81.8 93.06 6.33
500.0 4542 4715 445.6 90.8 952 891
2000.0 2004.0 2116.0 2206.0 100:2 105.8 1103
IMC 50.0 454 47.6 98 90.8 95.1 85.6 871 4.86
500.0 450.5 413 467.5 90.1 882 93.5
2000.0 1642.0 1:668.0 1610.0, 82.1 834 80.5
KPF 50.0 43 410 02 82.6 82.1 844 89.2 732
500.0 4512 5526 5572 90.2 1105 1114
2000.0 1670.0 16220 1 662.0 8.5 81.1 83.1
CLB 50.0 43 0.1 4.6 88.6 84.1 852 90.2 5.04
500.0 4175 4455 4730 8.5 89.1 94.6
2000.0 2102.0 1806.0 1 824.0 105.1 90.3 91.2

F4 AP NSAIDs ML R (n=3, mg/g)
Tab 4 Results of NSAIDs in samples (7 =3, mg/g)

WY 7 R W UL
! - 25 32 -
5 515 2 -
9 1052 - - -
10 - 212 15

{74y PP % 5 TS 9 S T3 Sl R A v, 85 SR R B DL PR v
AH B .5 mmol/L F R £ /K 5 W R A RIS, £ A FRAE B T
o 3% B A T R 0 5 1 R0, R R B JEE DR 8 mT LA AE 30
min N5ER 12 4 B9 5 5 o
3.2 IREAEHIERE

AHFFES B L F 50 9% I e 2 J A vt b B
VT ZERRIT, NGV FRFE S I SO I H B 5
FH 50 % FP AT Ay $12 BV 75 15 X AMD , ASP, ATD . SLD
F1DCF AR BUSCR I R , (B2 HAb Ak 24 BB 5 R
FH FR A R RO TR BRI 2 Y, 45 3R R ) Bir A k2
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W) [T SR AR A F) 80 9% LA L 5 TRl , 845 R R, R
FHAR S 4RI 20 min B A] fff [ 505 A2 225K, R JL T
/e
3.3 WRFAERIERE

NSAIDs JE 15 %5 I e v 24 i 59 o 74 4 T 48 il 43 1R
Z IR AT i e B s T R . EH
i 2R 1 #9 UPLC-MS/MS 5 , il i — g e i 2 315
CEYIINESD T3 T8, FHRBGZMES T3 T B T
AT AT, ALY IR A5 R . sk
I E R R S N2 e, PR R R T
AT MRM G . BB ER A 2 725 T e e e
TR S 7 AR R B PR 2l $ B, DT AR AR A
R, XRE T oK — S B 2R R (i R G ok
SERERIYR , o n] i X AR R R TR 2
UHRI, il H T o0 10 25 Sk B 58 00 i, AU
TR T HARIE A T I, R T ARSI ) R A
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Consideration on the Construction of the Teaching Team in Clinical Pharmacy Practice Base

YANG Qing', ZHANG Yongze’, SHAO Mingli' (1.School of International Pharmaceutical Business, China Phar-
maceutical University, Nanjing 211198, China; 2.School of Graduate, China Pharmaceutical University, Nanjing
211198, China)

ABSTRACT OBIJECTIVE: To improve the quality of talent training of clinical pharmacy. METHODS: The-present situation of
teaching team in clinical pharmacy practice base were summarized to analyze the existingyproblems. The future development counter-
measures were put forward in respects of thought, ability, system. RESULTS/& CONCLUSIONS: The post cognition of clinical
pharmacy teaching team can be strengthened by strengthening the awareness of clinical pharmacy teaching team, clarifying the re-

sponsibilities of clinical pharmacy teaching team and improving the ‘curriculum system of teaching, The comprehensive ability and
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