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Bilirubin is a catabolic product of haemoglobin. Normally, it is transported to the liver as a complex with albumin and excreted from hepatocytes into bile mainly as bilirubin glucuronides. Disorder in its successive metabolism and/or excretion may cause the accumulation of uncojugated bilirubin in blood of the patients who suffer from hyperbilirubinemia. In the literature different treatment of hyperbilirubinemia have been suggested: photo-therapy and hemoperfusion. For the former case bilirubin can be changed into more soluble form and can be easily excreted and for the later case adsorbents can be used for extracoroporal removal of bilirubin from blood by hemoperfusion.

In this study, non-specific and specific affinity adsorbents were designed from biocompatible co-polymer in the microspheres form. The epoxy functional groups on the p(GMA-MMA) microspheres were grafted with polyethylenimine and then biospecific ligand HSA was immobilised via adsorption onto PEI grafted microspheres. The designed adsorbents systems were constructed from biocompatible materials and the binding performance of bilirubin to both affinity adsorbents was well characterized under various experimental conditions in batch and continuous systems. The maximum HSA content was obtained at 68.3 mg g-1 microspheres. The effects of pH, ionic strength, temperature and initial bilirubin concentration on the adsorption capacity of both adsorbent were investigated in a batch system. The immobilization of HSA on the PEI grafted microspheres resulted a decrease in the adsorption capacity to bilirubin compared to PEI grafted microspheres. The BR adsorption on the poly(HEMA-GMA)-PEI and poly(HEMA-GMA)-PEI-CB affinity membrane did not well described by the Langmuir model, but obeyed the Freundlich isotherm model. In the continuous flow system, the amount of adsorbed bilirubin increased from 8.7 to 23.1 mg g-1 on the p(GMA-MMA) adsorbent with the increase of residence time from 0.09 to 0.37 h. After washing both affinity adsorbents with 0.1 M NaOH and 1.0 M NaCl for 4 h, the affinity adsorbents recovered their original capacities to bilirubin. In addition, the p(GMA-MMA) microspheres prepared in this work showed promising potential for various biotechnological applications.
