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Study of interaction between bovine serum albumin and nefopam enantiomers

with affinity capillary monolith

ZENG Yu, JT Yibing "
Department of Analytical Chemistry, China Pharmaceutical University, Nanjing 210009, China

Abstract

capillary monolith (32 cm x75 pwm, effective lenth 22 c¢m) was applied in exploring the interaction between nefo-

A pepsin modified poly ( glycidyl methacrylate-ethyleneglycol dimethacrylate) (poly (GMA-EDMA))

pam enantiomers and bovine serum albumin ( BSA) . Frontal analysis was used to measure the binding constant,
number of binding sites and the location of binding sites of BSA to both nefopam enantiomers. Optimal CEC
conditions were as follows: 15 mmol/L. ammonium acetate was adjusted to pH 5.5 as running buffer, separation
voltage was 5.0 kV, detection wavelength was 215 nm, and samples were dissolved with 50 mmol/L. ammonium
acetate buffer at pH 7.4 and were injected at 10 kV x6 s. The results indicated that two enantiomers could suc-
cessfully separated by CEC on the monolith column. BSA in the binding system showed no effect on the separation
and determination of nefopam enantiomers. Frontal analysis demonstrated that BSA has only one binding site with
both enantiomers, with binding constants ( K) of 443 L/mol and 527 L/mol, respectively. The displacement expe-
riments indicated that binding site of both isomers to BSA molecule was Sudlow site I .

Key words affinity capillary monolith; chiral drug; bovine serum albumin; interaction; nefopam; frontal analysis
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Figure 1  Electrophoretogram of nefopam (200 pmol/L)-BSA (150
wmol/L) mixture solution with different injection times (3-7 s)
Experimental conditions;: separation voltage of 5.0 kV, 15mmol/L
ammonium acetate buffer at pH 5. 5, temperature 25 °C, capillary mono-
lith of 32 em x 75 pm ( effective length 22 cm ), injection voltage
10 kV,UV detection of 215 nm
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Figure 2 Influence of injection time on the peak height of nefopam
enantiomers

Experimental conditions were the same to Figure 1
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MR S-SR B AT 7558, WK 3, kA
FL R 8 T 8, 2 A T X AR 22 ) 1) 4 8 B 30 3 e
e BARERANHIE T & S80I H6 R DL HERL
FEARSE I A (X T S U 3, X 28 ] A
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Figure 3 Influence of running voltage on the resolution (R, ) of nefo-
pam enantiomers
Experimental conditions ; injection 10 kV x 6 s, other conditions were the

same to Figure 1
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Figure 4 Influence of pH of running buffer on the resolution (R,) of

nefopam enantiomers

Experimental conditions were the same to Figure 3
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Figure 5 Binding curves obtained by frontal analysis for nefopam en-
antiomers binding to BSA in 50 mmol/L, pH 7.4 ammonium acetate
buffer at 37.4 °C

A :Enantiomer corresponding to a shorter retention time in CE bind to
BSA,r=0.982;B:Other enantiomer of a longer retention time bind to
BSA,r=0.998.
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