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Fig.1 Procedures for preparation of real-life scenario assessment questions
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FELRRMER 8RS,  (PEZ) 20205 e :  “HUARI2g, BN7K25 mLAEAERE, ... 7,
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X TR B B A A RS, B AN R AR TBARN, KR ERENEENTEHE,
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EANNILEW BRI . B DSHRZIE: 1.5~25, H - NTHBIZIE: 24.6~254.

22 ZHENMRSIEETE



1M PRIEI A E 17 USEE J 2522 T T AL 2 R 5 i 29

FEMER DI ENR G R,  ChEZ) 2020FEME:  “HBAMLIL10 mg, FEHHK
R R B/ 90.01 mgif HL RS R AR, 2 RVFIFREUER R

IXTE R B S FRRE L B 25 U500, AN, RVRCRAaxT iR % . 25T RE ) “40”
FCREBRRE” MR . BEIEH TARM o1 R v R a5 22 e N2 B IR LA BT, A 5
FRAN0.01mg: ZHHLATRHLE R “Z07 FaI R FRIUE AR H AR & (11£10%, AR5 05 2 IUA 5 £
10 mg A #79.00~11.00 mg: ZjMATHLER “HEBHOE” RIRMRIE RN AR £ TIERN T 02—,
4 F /NI 0.01 mgify o TR SFRARI, 25D BFR10.00 mgbh A 47 . Zid FIRER, HERIZ
3: 10.00~11.00 mg.
2.3 BENRRIEEER

R\ Bt SRR (C18) ARBURAHERE (HPLC) Ml e, ZIERKIIEEY N
MBI, A NIERNEGY (SHIE2 , REefgEE s I, BRmm Mo BA &

) PR B IS 1) 2
HQ HQ / —Q —Q /
f/'“‘ f/"’ r/.“ P/OO
HO HO —O0 —0
A. B. C. D.
Fig. 2 Chemical structures of some stilbenes

2 RERXUSVHLESEN
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X TE R FLS G 5, ARG KT I RRIR W i G o S 25 AR5 30 /127
(RIRFFFUI0) . T R T PR e R, B A B AR 5 S A i DR I TR RO 3R, RO P
Gy EYIAE C18 HURL ELR BRI BB, [z IRR, HI4r T E5M AT & D AR PEfR /N, i D N IERIE X
24 BZHRREEMIEER

PiZ g Ccidofovir) & —MHUREE 24, ERImRZMAUEN Jr 2 aldard, WFFA R IAEE
fr FEARICMIPEZHEFE AR Cinternal standard, 1S) , PR i — 5 4% 16 P A I B8 28 5 1 3K 7 2 4
FREE. P AR AR W 3, THEDHLIIN PG 248 H IR B A (pKa) {HM 2.29, KL
A% (clogD) fEL#% 1.

Table 1 clog D values of cidofovir at different pH
% 1 EXREpHETAZEENclogDE

pH 1 2 3 4 5 6 7 8 9 10

Clog D -3.46 -3.44 -3.41 -3.53 -4.05 -4.73 -5.19 -5.70 -5.93 -5.96
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Fig. 3 Chemical structures of cidofovir and its internal standard
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I.  PHZAEFHAE C18 HIEMAHEL (solid phase extraction) #_E{R B AT .

. AL (liquid-liquid extraction) AN FH SR TRANEE &4 7 22 48 35 B I 28 A o

N [ 58 8 DA A RURE AN 7 FH SR TR B 5 78 22 5 RO IR A o

IV. B ETUEVEAR SR TRALFE 3 7 246 5 10 L2 5

A LA B. 1 A1 111 C.I1#1V D. 11 A1 1N E. I #0 1V

HE 3. % 1 J pKa A5, PUZAEFhoRig, WikKR, #fE C18 bt EAREE AE: k1
AR, VEEAR KR, HORREE AN R AL & A T 2 AR T MR i T o2 4a
ForhoRig, AR, W] DA BT S e A A USSR TRAL B 5 VU AR T A LA s BRI
VEVE R AL B M RRE R 7. 25 BTR, A RIEMIZ R
@  WARAEEANRIEMZMNIEE AN, T2 FMEET T (matrix factor) #2 1.2 724, A WkR
RIEME TR 202

A.~0 B.~1 C~12 D.~2 E FETHHFHREMEER, LAk

FEf b, R E R BRGNS S 10 Z AR R R — e 5. BRI, ST TEIE B RS2 AH BA A o
WG 2248 5 B JE i PR B DA AR B T R T A3 AR IR IE AL R 7, B3I 1, B WIERAE R,
25 ZEMUEHE. BIEE
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[¥) X-2143 VE RN R, S FVRRAE I TTAL B3 A8 2 LR AR5 FEVBORE €2 35— o 0 B FH A3 == X-2143
WEE, RLIEMZE X A& 1~800 ng/mL.

TR IE KRR SR, 0 4 A BT /N R R, SR A B2 AR, 2 FhERE.
@O  WREBARIETCE N, X-2143 M40 RRER R ~T0%, WARILX RIRZE 2 (24 2

X-2143 5NFRIEALSE ERFE— MR, W X-2143 (45} IR E~70%, A FRIZaxT [RliR
RL1Z AR /2~70%.
@ 1.5 ng/mL & Hrh— AR AR, 2 FRRCE BT 3 A B2 1 ML A BT, ~70% 4.
(A ML BURAEIR T B0, A HTHE A 22 BRI (24

R B — A B 20 02 o] DR IE R it A BRI AR TR 20 B4 (analyte) (2555, (HZXANTIREA
BEMO EETSOR, i T AERAN M H b E B R IR 1ng/mL, 1.5 ng/mL B 54 B 5 i 5 25 2k~ T00% ) 4 4>
BT, IR TR S T B PR, HUk, A bR 4 2 BAR K I B
® HH, W75 400 ng/mL FRERES AT RIS (1145 +£16.8) % (Mean+SD) , XAM4EG2
BREER (240 2

400 ng/mL AN 5E & PR, AEPIRE S AT I 9R SR ZERSFBIUERGIE (BTl Jy (100 +
15) %, iff HARXFRHERZ (RSD) ASRefdid 15%@. Bhor it i 3uEnffE N 114.5%, X FRiEf
ZEN 14.T%, Fra 25 dfe 5.
@ FHFZIEMZ: y=0.03368x—0.002143. 13 4 M AFEM AT 4E R IE 2. 7RI 4 DA
MFErR, WRLERE S X-2143 WREERTIUE 2 THE AR L nT I SR 5 R (8 7))

Table 2 Analytical results of X-2143 in plasma samples
® 2 X-2143 MEHMAHER

FEm S X-2143fJAUC WARIIAUC
N 2.19 x 103 1.03 x 10°
N2 3.66 x 104 1.11 x 105
N3 9.88 x 103 1.18 x 10°
N 4.01 x 109 1.01 x 10°

X8 A, A A R AN HE A
M3 X-2143 ¥ Z (ng/mL) = ( (X-2143 [f] AUC=#51) AUC) +0.002143) +0.03368
RN, SRR 1: 0.69 ng/mL, JiEA 4: 1179 ng/mL, CAEERN, HORATNE, 7K

A 2: 9.85ng/mL, A 3: 249 ng/mL, HBEERFEN, AlIIE.
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A AT R FE PR5211 Pharmaceutical Analysis IV (ZG¥10 4T IV) 5 2 )5, BRGNP B2
iR RE, 7E 255 AR &R PR2143 Pharmaceutical Analysis for Quality Assurance (FH TR {55 &
WZ5¥ i) b R G AL B S SR AT T A6 S AR K, IS RIFAIRCR . 2021 4F, A&
SOEAE AR E MBI SR K 2 452 e, 4K8E PHO0037 K2A{L~% 2. PH00004 73 Hribs [
PH00012 25473 Hir<5 iife v F s sl A “2.17 “2.27 Je “2.37 EUNIRIIE A K 730
WHEMIREBH:  “2.47 J¢ “2.57 Y5 HBMYEE LK% PR2143 25,  ESEASCHT, #vEmch
3 AR, ERE. WA BRI,
31 HExBERAENEE. X2, BE

AT S SR TR M AR, ASCEAEEE /R PR2143 X TURFEAE TR 4 FA4 40
FPEREA AR, FEEREFMMRE ST, %8 1R H R . 2018 4, ASCEEIEHE
IARZ W () Wl T 11 JERXA SRR AR (ML “2.47 ) , P50 508 71.9 £13.5 (Mean
+SD,n=168) , X4/& C(itemdiscrimination, BJf s 27%%4E 1)1 3515 43 F 0 25 B IC 27%2 AL 1°F
B33 5 0.319; 2019 4F, g JHMER IR 1 EE, 15 TEIX SR EIE R P 1455 % 60.3
+15.0 (Mean £SD, n = 168) , [X4}& N 0.366. LR AIFAL R AT LAY, (AAEIR IR,
NTIRNT BFAENERERE, ERERGEVERTFE I (W “25” ) . 2018 H K@ T-H155)
HN 703 £19.0 (Mean £SD, n = 168) , X704 0.413; 2019 FIGHKT-H15 70 Ky 69.5 £21.5
(Mean £SD,n=168) , [X/7r/%4 0501, &AK, FSCHEFE H IR AP, =2 REAEA =
RIAERE, BT LRI BRI A AR BEREREEE RIF 0 TRk BEAh, 2018, 2019 fF K%L
RN L, 1390 B ARSI (two-tailed unpaired t-test: p = 0.6998) , $/Rix KAV A A B 1T
{E1E Creliability)
32 EXERAELZH/ERBEHEL

H 2019 FHELCK, Brd GRSk, SMIEEAMZ IR, Brinsth A g5h. 2020 4
1A, B E LKA FEZEF I EAZIHE, Bl Rm % (COVID-19) ZIFNNkZE; 1 A
23 H, s U “HI” B—R, BRI 7 E B FE, EESREL, KPR
AR AL R ZA IR EIARE R T 4 H 25 HES H 9 H, Z&lbnhdi, &R
LI, FRFEEXITRAZATIR SR, SVFRSe il i GOk EE . T BUN 22K
MIBTEEECR, BERIREG I TR ERINEL, 154 ARGy 6 N ST, Ik, %
JER T EOREE R A LN, BB R A Ny e 20, OBEAHHARE O FRER, [T
HEASZE IR 18] B RER, 27 SIARAZ 5 o 1 H, ettt B AR di AR R, A T s R T,
XN TR A 24 7B H A NEL 1R EARSREIMAE AT WSS 1R, X TR A
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FEEMIGTE 3 HIRINAI5E M, FeEMEEIF T 2020 4F 4. 5 HIAl, HFn K A H 4x[E 6 A
B, BRI T TR T B TARERUE I 1A) IR T, kb 1 A8 0 Ko i) it

FOmE E SR AR 2 HRH I RGUR SR (AL By C. Dy B, PARAKHE 525 JRUG R R4
FERHAT AL B EeoRFE . Bk, ik, G —E BA X, #iRE)E A2 B ERSHEATT &
BRI VR GUE H 2 A R, WARMECRIE R [R5 58 R SL T8 i, e AR RS b i 22 0
ZEEEEE R BRI . XTI BT, ASCEE RS 3L T 32 T Hk R (5 4% 1,
BRI “2.47 ), HIXTTREVERRSH 32%. Herdr, 55—/ 19 8 s Sk FERRL 1570 508
(58.9+14.5) % (Mean=SD) , [X4/E2y 0.361; 55 /MG 13 a3 %N (63.7 £15.4) %
(Mean=£SD) , X734 0.401, JF&EME, 7E4H# R LB 5L AR XA RIFI X 70 L,
FRE SRR R DA I A 22 0 ) R A BRGAIEL BR S, X T TR ARV GRT & IE S
3Ai (REiEIE Anderson-Darling test, D'Agostino-Pearson test 52 Shapiro-Wilk test £56) , A[E2EkK
PR A R AT X 7 TR

WA AITE Y, £ 2020 FIFEMEG T, HRE S RA R XS 2019 4 W62 6l
S5 H IR (60.3 £15.0%: 0.366) +7rHHML, XMAER H (T -G =2 R FE K, AXNOR 3R
WME, BMURBAFTLEE. SHEITS . MEBEILTESR] TR, SR E5 AL B2 A
TRV A B A RER X 70 B2, B i RS Bk 1 22 2B e T2 R SRER 4R
3.3 ERAREERAEFERNEE

FLE S A ) SR T BE 1, FEANE I T8 A IR SR R S & B, T 42 1] A

gl LS SR U — AN O SO IR, EA KRR, IR E SR BT, R
HINIEA K . T L], ASGEEIEE 2 AMF AN E SHIRHITZ ) 8B < 7T H
Mg, XU ETE S, (ERBAE R, ATRea A R MmO R, SCERIRIE R 77 ik E S8 m]
B A WA RIS 5 e 7%

ER RN R o7 WS Oy T ke SR P TR A vk -4 R o 7 WL SN 2 | i e 2 VA 410 1 1D B U R (TR =N
S S H xR IR AEA TN, TRESECF A MSUR I 2 2H KA Ktk
LR, B, ZRPAEHIZ R H R ], 85 A HE AT S B AR e 2K
4 LB

“CERRFNENE, HOZIRME” o BSHERIREAEZ TEERER, BNl KK A s . 2R
REERIIIAR G B A P PE B A B S AE W, HAES R I R I RS iy Sl e 2
R mE I X R, R A S R SUERT SRS, TTEVFESE S . A, TITEE
BUUFAS B BRSSO BEA X 7 B, e stulERE & TOT 85K, kA e
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SCRR GRS DL T RSB i) i, XSG 24522 MOk N BRI R A BTS2, R ESE S
il REFHHBET I EREIP LA IERIEHE WP sy, JRAEL AR H .
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Applications of real-world scenarios in the examinations of

analytical chemistry courses in Pharmacy

LIN Haishu®, CAO lJiliang, ZHAO Weining, ZHANG Keda, WANG Siyuan
(College of Pharmacy, Shenzhen Technology University, Shenzhen, 518118, China)

Abstract: Pharmaceutical analytical chemistry courses, including analytical chemistry and pharmaceutical
analysis are highly practical and applied courses. Therefore, it is necessary to learn in real-life situations and
assess students' mastery of knowledge and skills in real-life scenarios. This article aims to discuss the
applications of real-world scenario in the assessments of analytical chemistry courses, including their
preparation, format, and performance in the National University of Singapore and Shenzhen Technology
University. Due to the appropriate difficulty and good discrimination of real-life scenario questions in

examinations, this assessment method is worth promoting and replicating.

Keywords: analytical chemistry courses; real-world scenario; examination



