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Abstract 

BACKGROUND: Polysulfone membrane holds good anti-biodegradation ability, but how to use it to prepare hollow fiber 

dialysis membrane and its blood compatibility have not been fully understood. 

OBJECTIVE: To study the preparation, transfer property and biocompatibility of hollow fiber dialysis membrane. 

METHODS: With polysulfone as the film material, diethylene glycol as the porogen, polyvinyl pyrrolidone as the modifier, 

N, N-dimethylacetamide as the solvent, and the hollow fiber dialysis membrane was prepared using nonsolvent-induced 

phase separation. The performance was measured using scanning electron microscopy, ultra-depth three-dimensional 

microscope imaging and porosity test; the transfer parameters including reject rate and water flux were detected by 

ultrafiltration device; the blood compatibility was determined through hemolysis test, dynamic clotting time test and 

platelet adhesion test. Type II medical polyurethane material served as negative control. 

RESULTS AND CONCLUSION: The section of hollow fiber dialysis membrane was asymmetric. 17% dialysis 

membrane showed a porous middle layer, while 19%, 21% and 23% membrane showed a sponge-like middle layer. 

Under the same membrane area, the density of fiber dialysis membrane was significantly lower than that of the negative 

control material, and the porosity of fiber dialysis membrane was significantly higher than that of the negative control 

material (P < 0.05). The water volume and water flux of the hollow fiber dialysis membrane were significantly higher than 

those of the negative control material (P < 0.05). Results from three hemolytic tests showed that the average absorbance 

values and hemolysis rate of the hollow fiber dialysis membrane were significantly higher than those of the negative 

control material (P < 0.05). The dynamic clotting time test and the platelet adhesion test revealed that the dynamic 

clotting time of hollow fiber dialysis membrane at 20, 40 and 70 minutes was significantly shorter than that of the negative 

control material (P < 0.05). These results suggest that polysiloxane can be used as the membrane material to prepare 

hollow fiber dialysis membrane using nonsolvent-induced phase separation, and holds a good biocompatibility, blood 

compatibility and transfer efficiency. 

Subject headings: Tissue Engineering; Biocompatible Materials; Hemodialysis Solutions 
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Figure 1  Morphology of the hollow fiber dialysis membrane under 

ultra-depth three-dimensional microscope (720×2 000) 
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Figure 2  The sections of 17%, 19%, 21% 

and 23% hollow fiber dialysis membranes 

made by polysulfone (scanning electron 

microscope, ×200) 
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Figure 3  Ultra-depth three-dimensional microscope imaging of the 

hollow fiber dialysis membrane (×200) 
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Table 1  Comparison of the porosity of hollow fiber dialysis 

membrane and negative control material    
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a
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 1.3 2.29±0.31 71.90±2.41 

$ 2  01)*234��5-678�4�./ 

Table 2  Comparison of the reject rate and water flux of hollow fiber 

dialysis membrane and negative control material    
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 1.3 3.132

a

 > 99.99 

����	
 285 1.3 0.873 > 99.99 
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Table 3  Comparison of the hemolysis test results of hollow fiber 

dialysis membrane and negative control material    
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Table 4  Results of the dynamic clotting time test    
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5 0.214±0.002 0.213±0.003 

10 0.198±0.008 1.943±0.027 

20 0.183±0.011

a

 0.194±0.024 

40 0.138±0.058

a

 0.153±0.064 

70 0.001±0.002

a

 0.041±0.008 
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