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‘ntroduction

Symptoms and causes of chronic kidney disease (CKD), which always results In |

rreversible kidney damage requiring dialysis or kidney transplantation. The risk of dying

from arteriosclerosis related diseases Is higher In these individuals than the risk of dying from the causes related to end-stage renal disease (ESRD). Clinically, the abnormal
and elevated level of low-density lipoprotein (LDL) in human blood has been regarded as one of the major causative elements for the progression of atherosclerosis. In

order to treat patients with LDL-Induced coronary heart disease (predominantly t

nose patients with homozygous and severe heterozygous familial hypercholesterolemia),

apheresis technologies for the lowering of LDL concentration in blood have been developed and gained broad clinical acceptance In recent years. Therefore, much attention

has been attracted to develop more economical and effective adsorbents for LDL ap

neresis.

In our previous work, heparin was covalently immobilized onto polysulfone (PSf) dense films via various promoted methods. A PSf film with immobilized heparin (PSf-
Hep) considerably enhanced the selective adsorption of LDL from protein mixtures. Moreover, adsorbed LDL could be easily desorbed with NaCl or urea solutions.
Excellent blood compatibility of modified membrane was estimated from platelet adhesion, thrombin time, partial thrombin time and kallikrein activity, indicating potential
as an LDL absorber for applications in hemodialysis with simultaneous LDL removal.

Inspired by the structure of heparin molecules, a “multiple-interaction model”, where the saccharide components participate in the LDL adsorption process at biomaterial

surfaces, was proposed. This proposed “multiple-interaction model” differs from

earlier views In this field, and may allow for a better understanding of the interaction

between LDL and LDL-receptor, the relationship between diabetes and hyperlipidemia, or the design of more efficient and low cost LDL adsorbers in the future.
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Scheme for heparinization of PSf membranes using
atmospheric pressure glow discharge (APGD)
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Platelet adhesion on PSf (left), PSf-NH, (middle) and PSf-Hep

(right) membranes visualized by SEM. Adso rption (up) and
desorption (down) of
The potential for application of this easily LDL from single protein
fabricated biomaterial in LDL apheresis solution

Left: Typical SPR adsorption sensorgram for sample (5-2)
Right: 1/Req vs 1/C plot for SPR measurement of sample (5-2)
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LDL adsorption amounts of SPR chips with different surface
] ratios of glucosyl to sulfonic groups. On the x-axis, the input
ratios of SAM solutions are presented in brackets, and the XPS
detected ratios of surface composition given below.
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