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Abstract
The protein adsorption and desorption was investigated for pH-responsive ethylene vinyl alcohol copolymer (EVAL) membrane with the interconnected porous structure. The poly(dimethylaminoethyl methacrylate) (poly(DMAEMA)) chain acted as a pH sensor and the valve was used to regulate the protein adsorption properties of the membrane. The maximum static protein adsorption capacity was obtained at pH 6.4. The dynamic adsorption capacities of membranes EVAL5, EVAL10 and EVAL15 were 58.8, 102.1 and 140.3 mg BSA/g membrane (equivalent to 14.2, 24.6 and 33.8 mg BSA/mL membrane), which was 90-99% of the static adsorption capacity. The dynamic absorption capability of the membrane was not negatively inﬂuenced by increasing the ﬂow rate to 3-fold. The protein was more quickly desorbed from the membrane in the elution process at pH 9.0 than that at pH 3.6. Full recovery of protein was observed at pH 9.0. The transition of electrostatic behavior and conformation change of the poly(DMAEMA) chain contributed a pH-responsive protein adsorption and desorption of the membrane. Such pH-responsive EVAL membrane shows good prospects for protein purification.
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