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Fig.2 Coating process of the block copolymer(A), SEM images of the block
copolymer coated capillary(B) and bare capillary( C)
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VR TR A G, SISO (% 1) R W], 4-AAP, DMAP Fl PH 93T A ] AT [ #2049 H P9 RSD
I3 0. 68% ~ 1. 38% 1 1. 26% ~ 1. 49% 5 H A RSD 4354 1. 03% ~1. 72%H1 1. 31% ~2. 00% ; %)
Table 1 Reproducibility of the analytes(n=6)

Run-to-run RSD( % ) Day-to-day RSD( %) Column-to-column RSD( %)
Analyte Migration Peak area, Migration Peak area, Migration Peak area,
time, min TR time, min [T time, min [TAYAC)
4-APP 0.68 1.29 1.03 1.31 2.16 2.14
DMAP 1.02 1.26 1.41 2.00 2.04 2.56

PH 1.38 1.49 1.72 1.52 2.25 2.34
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WG, HET R E N 3 M R A SRR K 4(D) . SEEAEEE T THE I fNEE (0~20% , AR
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Fig.4 Electropherograms of antipyretic analgesics under different capillary conditions
(A) Bare capillary; (B) bare capillary with 40. 0 mmol/L sodium dodecyl sulfate (SDS) in running buffer; ( C) coated capillary
without THF in running buffer; (D) coated capillary with 15.0% THF in running buffer. Buffer; 40.0 mmol/L KH,PO,,
10. 0 mmol/L Na,B,0, at pH=5. 5. Experimental conditions; coating capillary; 75 wm i.d X 60 cm(45 cm effective) ; sampling:
siphoned for 8 s at 15.0 cm height; voltage: 11.0 kV; UV detection; 254 nm. Peak 1; 4-AAP (0.2 mg/mL); peak 2: DMAP
(0.2 mg/mL) ; peak 3: PH(0.2 mg/mL).

BT, HEMRZEE PR BER GRS T Buffor with 15.0% THF
CIERMIE VR MR, LN S B, EOF X8l e 5—F
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A2 BUBCREE ), S e L AR R ik '
SN, 5 BANEEE AR A E A AR, PR
FC A By B SERA R RIAT 20 PR TR PR S [ LUy

IYE.

24 TEERH Fig.5 OT-CEC mechanism illustration for drugs
241 FEWEMGEEERER LIRS analysis with the block copolymer coating
By, VREENRERH () VEH T 3 TR 25 W) M bnifEh 2, S5 5R9) T3 2. MM C R 4L R?>0. 988,
M A X 3 AU 25 W R T AOR B E (n=3) , KPR (LOD) d i 3 fAHEME L (S/N=3)
Ti5E , 4-AAP, DMAP 1 PH 1 LOD 43518 3.6, 4.8, 3.5 pg/mL. VA E&5RFEN | Frad <7/ OT-CEC J7
125 AT P T SEBRRE A 0 E B

Table 2 Quantitation features of the three analytes(n=3)

Sample Linear equation R? Linear range/ (g + mL™") LOD/(pg - mL™")
4-AAP y=9.3x103x+4.5x10° 0.988 8.0—800.0 3.6
DMAP y=5.1x10°x-2.0x10* 0.997 5.0—800.0 4.8

PH y=3.6x10°x+1.6x10° 0.999 25.0—300.0 3.5

2.42 SEFRAE RN RETERY OT-CEC J5ik M T SEbrte i FUIREE v 9 5E 50 Hr, & 3 50 T&
BELOMRIRAR PG 7T 09 75 5 I s 45 28 (2508 1 R TE AN 3% 4-AAP, RICR A B ey ), s S 1 7
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Table 3  Recoveries of DMAP and PH in tablets(n=3)

Analyte Amount/ (mg - mL™") Addition/(mg - mL™") Detection/ (mg + mL™") Recovery( %)
Sample I  DMAP 0.31 0.25 0.58 108.0+5.1
PH 0.10 0.08 0.17 112.9+3.9
Sample 2 DMAP 0.31 0.31 0.66 99.2+5.3
PH 0.10 0.10 0.20 102.1+2.4
Sample 3 DMAP 0.31 0.37 0.71 107.5+3.6
PH 0.10 0.12 0.22 102.0£1.5
143. 0 mg/tablet P4 . 4357 S2BRAE S v fin 80% Table 4 Determination of DMAP and PH in
10091 120% ) DMAP 1 PH 51 5 J5 HEAT [ i % tablets(n=3)
Mg, DMAP F1 PH FFE S [R5 51 8 (109, 5+ Sample DMAP (mg/tablet) PH( mg/tablet)
4.2)%FN(101. 123, 1) % ( W3 4) . WZEREW T 1 143.7£2.1 143.0£1.0
Ny L i 1= . 2 143.7+2.5 144.322.1
ST 1Y OT-CEC J7 i AT I T 52 bR 25 W) 4 i 19 0 12 X 1450590 1453415
I3
3 4 it

SR RAFT A& T HAPEEMERIREB R AV R AR LN SRR, 51 A& T —Fp LU BER
BV RHIEIZEN OT-CEC 7 BUBA R, SCBLT 3 Fiff #VEUR 25 4-AAP, DMAP 1 PH 93E48 50 5. ik
PRAERE, WRZE HA RIFWRCEE S EEME. R lEs — R0 2, RBREYRZEEAILER
THF VEF T8 F 4126 T 15 R 485 44 1 ke 30 28 2 1 3% M 500 AV T, DTG 8 38 2 v 1 A VR 25 0 1Y)
OT-CECHr B85, ARSI k] T SE bkt i 2398 v i VDR 250 0 e SR, & 7ol 4 LA
PRI RER iR BER Gy T R T KT T, dh 98 T OT-CEC Jy eI R 254 43 Mt 7 T 1) 1o .
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Sepatation of Antipyretic Analgesics by Capillary
Electrochromatography with Block
Copolymer Coating’

FENG Wenya'?, QIAO Juan™’, QI Li**", LI Zhiwei'"
(1. College of Chemical and Pharmaceutical, Heibei University of Science and
Technology, Shijiazhuang 050018, China;
2. Beijing National Laboratory for Molecular Sciences, Key Laboratory of Analytical Chemistry for
Living Biosystems , Institute of Chemistry, Chinese Academy of Sciences, Beijing 100190, China;
3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract A unique open tubular capillary electrochromatography ( OT-CEC) system with block copolymer
coating was constructed for separation of antipyretic analgesics. The amphipathic poly ( maleic anhydride-co-
styrene ) was synthesized by reversible addition-fragmentation chain transfer polymerization method. The effects
of several key factors on the OT-CEC separation efficiency were investigated. Interestingly, by adding organic
solvent to the running buffer, the block copolymer coating could self-assemble to form micelle-like spheres and
play the role of surfactants. Comparing with the bare capillary, the coating one could enhance the separation
efficiency obviously. Moreover, the results indicated that the coating capillaries had a good stability and repeat-
ability. Under the optimized OT-CEC conditions, the developed OT-CEC assay was used to ananlyze the anti-
pyretic drugs in clinical tables with satisfactory linearity (R*=0. 988 ). The detection limits obtained from the
calculations based on signal-to-noise ratio(S/N=3) were 3. 5—4. 8 wg/mL for the test drugs.

Keywords Open tubular capillary electrochromatography; Block copolymer coating; Antipyretic analgesics
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