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Preparation and Characterization of Temperature-responsive Affinity
Chromatographic Stationary Phase Modified with Heparin

Liang, Xiao Liu, Zongjian Dai, Rongji* Wang, Wei Geng, Fangfang
Liang, Yanli Meng, Weiwei Deng, Yulin*
(School of Life Science, Beijing Institute of Technology, Beijing 100081)

Abstract The silica beads modified by poly(N-isopropylacrylamide-co-N-acryloxysuccinimide) and hepa-
rin, which was then used as temperature-responsive affinity chromatographic stationary phase were prepared
via radical polymerization. Grafting ratio of polymers grafted on surfaces was 9.45% calculated by thermo-
gravimetric analysis (TGA) and the heparin content on surfaces was 3.6 mg/g determined by Elson-Morgan
method. The packing column with the modified silica beads as the HPLC stationary phase had tempera-
ture-responsive features, which was proved by separating benzene and hydrocortisone. The results also indi-
cated that the strong affinity interaction occurs between thrombin and the modified column, with recovery of
81.4%. The releasing time of thrombin was shortened by controlling the column temperature, which pro-
vided a fast and efficient method for protein separation.
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Figure 1

Scheme of syntheses of temperature-responsive affinity polymers and stationary phases
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Figure 2 TGA curves of aminopropyl silica, modified silica

with double bonds and temperature-responsive silica with heparin
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Table 2 Column efficiency changes of the temperature-
responsive affinity stationary phase at different temperatures

Column efficiency (effective theoretical plates)

Temperature/C
Benzene Hydrocortisone
5 5023 1460
10 4953 1356
20 3276 1102
30 2613 958
40 1449 912
50 1400 838
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Figure 4 Chromatograms and retention time changes of throm-

bin separated on temperature-responsive affinity stationary phase
at various temperatures

mobile phase: A: 0.01 mol/L phosphate buffer solution (PBS)+0.1 mol/L
NaCl (pH 4.5) , B: 0.01 mol/L PBS+1.0 mol/L NaCl (pH 7.5), gradient: 0~
20 min: A 100%—B 100%; flow rate: 1.0 mL/min ; injection volume: 20 pL;

detection wavelength: 280 nm
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