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3.1 ENSEE

2547 Verapamil i {8 E Tuebingen K2 4t;
HSA (i fig B B8 1 3k % 5, Sigma No. 3782) 4 T
Sigma (St. Louis, MO, USA); = B #-8-3F #1 ¥
(TM-B-CD)JlaF Cyclolab 2 8 (B F #)) ; F#HF 4
BITR WK :pH 2. 5 BB W, TM-4-CD W E
45 mmol/L; (+)VER # ()VER-HSA B4 W B 4
 pH S (pH 7. 4 EREZ R B FRE 1=
0. IDBEMEH; TR AKXV ERHEREZEFK.
3.2 (U8

Bio-Focus™ 3000 Al & 40 % 5 3k {{ (Bio-Rad,
CA,USA);32 cm X 50 pm AR EHEHE (WAL KE
FHSFE ), AW O BB O 27 om, KB
EARBR B, R E R 200 nm; AR 25
C; B S RE 28 kPa - s, ZFTHE 10 kV, HHER
1, B IEFT ATEE P K% 30 s, BITR W 30 s,
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Fig. 1 Schematic diagram of LPC induced capillary electrophoresis

3.3 LPCEKE
LPC K EHENE T EEE . EBMEEikR:
HFEWE pH 7. 4 BB IEH, 110 kPa « s § 3 E S1

PR CEVER HERC 9 T e SO, B

EME, L RADBRMSIEL, RIREmE, &
frif e B (B kPa - OMBEGERNFT S BIKE
RXNHERET NN ==L b, L Bt
il FERE I BT 38 B 4K BE (em) , 2., 498 (min) ,Q B
#HFER (kPa « s), KFR#EH R Q=110 kPa - 5,078
¥ B peyver = 3. 5em/min, ty=1. 6 min, K H f=
5.0X10°cm/kPa « s, #8$& Lirc=f * QuecFl LPC T
HEWMBHERER Quer="55kPa « 5,3k 78 LPC Fikk i
X 2.8 cm,

HTHFHFLSERS LPC AHTK, HE
RIEEZE AN FHAN pH 2.5 B FHTHFH B

Bpwy.
3.4 BEENHEROH

S el T 3 T

BRFERBREF T LGSR, HRHER
B KRG TR WA B, BT L3 4% B 6

AT . RIBFAE A S MEAR R="1

— SEE G, RS 1. ER RS 20, T

Lpos -
FHBREBTURRY Qo= —f—""’T TRRB A

=0. 9min, R8I HH B Qu.=63kPa + s, LIRR
Ry 28kPa - s,
3.5 I {ralisk

kl)ﬁﬁUHBﬁ'JWJii] 25,50,100,150,200 y.mol/
L # () VER #R#ER W, #4T7 LPC-CE 447,78 3)

(£)VER MB{KRELD B, B FXIPRERES S
50% , ff LA (R-VER)H1(S)-VER iR #1%5 (& 2-a).
BESKERBRFHREXR HWXEHK »>0.99
(n=5),

(2% b3 5 Fir(£)VER R ¥R IR SCHk[5]
HIJrkilE . B3 (2)VER Wi, RIS 525
EEREELHXR MU THERKMHEXER >
0.999(n=5),

3.6 AH VER MBREHERENAE

4> B\ AL %] HSA/VER ¥ J§ H. 2% 500/300, 300/
200, 200/100, 400/200, 200/200, 150/200, 100/100
(pmol » L™ /pmol « L") () VER-HSA %%
.25 CTHE 1 h BRI TH, 0 5%MA S
(1)(LPC-CE #)# 3. 5(2) (Bf#y A48 Tl & .
BT HSA RA FH##4, 5 (R)-VER WA 1E
MM TF 5 (S)-VER B4 &, BT, B4 W+ (R)-
VER Ry B % /DT (S)-VER e B vk B, 26
LPC-CE #: i B E &, — ik ® A% (A 2-
b) I B VER Xtk 3 BE 7 L i B 783 . B 4b,
BRI 2 AT i W B A il B | T R R R HRS
BrURBEANT&ik(E 3). HWEFHEEVER #
BWREMNA 3. 5O FERE. ERAFHREE
HRITE 1P,

4 SR5it

XHiAF| 44 V% HSA-CER BAW, E—K
B BERE (L &), LPC-CE 8 T AR IR BB &Y
VER,. FHFIZX BB Bk R e 2t 2.
FERAE (XD VER BHH, (R)-VER Fl(S)-VER &
i 5096, B AL B A 2% (B 2-a) . T 7E HSA-CER
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Table 1 Agreement of LPC induced CE with normal CE in measuring unbound(£)VER concentration

HSA (gmol/L~1)/ CE
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LCP RE

©

) (£)VER(umol/L~1) Cityvgr/p#mol « L™1 Cygy.ver/ppmol + L™1 Cycsy.ver/pmol « L1 Cycyygr/pmol » L1 (%)

1 500/300 198.1 70.
2 150/200 168.5 75.
3 200/200 160. 4 69.
4 300/200 146. 6 57.
5 400/200 135.2 58.
6 100/100 87.2 42.
7 200/100 63.8 31.

2Q1.
4(3.
8(3.
7Q1.
7@3.
0(2.
5(2.

32) 116. 4(8. 41) 186. 6(5.02*) 5.8
o7 95.7(0.13) 171.1€2.17) 1.5
54) 92.8(2.58) 162. 6(3. 09) 1.4
43) 83.5(5.97) 141. 2(4. 34) 3.7
76 80. 6(3. 66 139. 3(4.34) 3.0
75 47.5(1. 66) 89.5(2.27) 2.6
61) 43.5(2.87) 65. 0(2. 75) 1.9

Ci— I BI ¥k BE free concentration ; RE— 3 HI %112 2 relative error,
* FEB- Py A AR HE MR 2 relative standard deviation—RSD.
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Fig. 2 Electropherograms of verapamil
enantiomers by LPC induced method

-

CVER) = 200pmol/L
(HSA) = 300pmol /L

L 1 1 1 1 1
5 6 7 8 9 10
t/min

B 3 VER JhH MR 09E SRR o/ BTG S 4T
Fig.3 Electropherogram of racemic verapamil
by frontal analysis method

EEEETHER, AR 1 PR ELERR,
LPC H#EARKFIA—FERA BT M E I, A X7

WM RSD=2.17%~5.02% ; B —H E IR R
MRS H 5 % CE &R AT 45 R 6y — Bk, it
R#E RE=1.4%~5.8%. HIIEH , XHHEARART
HEFRSEREERNBHERRFR . AEER
B AT R X T HSA S5 RRE T B 455 T F
&R A E Sy s g R 3 A, T X TR R R R
HEFRAERURABIHENE.,

BR, FHFHUNE LPC ML Z —.
L L, ER-RBAEREKENTBREASAR
RN R REAR TR AN A ERRWFE.
Muijselaar 7 ¢ 3 68 3 8, i (MEKC) 5 [ itf (MS)
BRI, 5 T8 % SDS RN MS k&, RAT
R4 T (partial-filling) AR . 7, IRAEBR TR
RIFHEREMEER, XX TERANERLE
B EZHNAPREHREENR .

£ ¥ X W

1 Oravcova J, Bohs B, Lindner W. J Chromatogr B,
1996,677(1):1-28

Rundlett K L, Armstrong D W. Electrophoresis,1997,
18(12-13):2194-2203

3 Ohara T, Shibukawa A, Nakagawa T. Anal Chem,
1995,67:3520-3525

Ding Y S, Zhu X F, Lin B C. Chromatographia,1999,
49:in press

5 TAKEBRFK. SHLE,1999,27(1):20~23

6 Tk, Rk, K& . 6i%,1999,27(1).513~515
7 Ttoh T, Saura Y, Tsuda Y et al. Chirality, 1997,9(7):
643-644

Muijselaar P G, Otsuka K, Terabe S. ] Chromatogr
A, 1998,802:3-5



23 TARERF NIBHEH S FHAYHEERANBRAERRFRC) * 137

Albumin-Drug Binding Study by Capillary Electrophoresis
I . Quantitative Applicability Examination of Liquid Pre-Column
Ding Yongsheng and Lin Bingcheng
(Dalian Institute of Chemical Physics, the Chinese Acedemy of Sciences, Dalian,116023))

Abstract To measure the free concentration of verapamil (a basic drug) enantiomers in the binding system
of human serum albumin(HSA) ,a capillary electrophoretic method, liquid precolumn(LCP) ywas established,
and the method was examined systematically. In physiological pH condition (pH 7. 4, jonic strength 0. 17),
HSA migrates in the opposite direction of verapamil. This electrophoretic property basically supposed the
probability of preventing HSA from entering the capillary whereas a positive electric field was used. Finally,
the drug enantiomers were separated by the chiral selector (45 mmol/L trimethyl-g8-cyclodextrin, pH 2. 5
phosphate buffer) and the free concentration of each optical isomer in the binding system was measured. Sev-
en samples were examined and their relative standard deviations (RSD) and the relative errors (RE) of un-

bound drug were 2.1%-5.02% and 1. 4%-5. 8% ,respectively.

Key words capillary electrophoresis, liquid pre-column, binding, human serum albumin,drug
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