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Advanced applications of membrane technology in biological
detection

Jinxuan Zhang, Jianquan Luo, Zhongyuan Ren, Hao Zhang, Xiangrong Chen, and Yinhua Wan

State Key Laboratory of Biochemical Engineering, Institute of Process Engineering, Chinese Academy of Sciences, University of the Chinese
Academy of Sciences, Beijing 100190, China

Abstract: Membrane creates the functions of protection, supporting, dispersion and separation. More functions can be
designed by modifying membrane surface and grafting/loading selective ligands or catalysts on the membrane, thus membrane
technology has been widely applied in biological detection, and its application approaches becomes diverse. Rational design of
functional membranes can meet the demands in different steps of biological detection process, including sample pretreatment,
preparation, response and sensing. This review summarized the functionalization methods of filtration membranes,
applications of membrane technology in sample preparation and detection process, as well as the research on the integration of
functional membranes. By revisiting the research progress on functional membrane design, preparation and applications for
biological detection, it is expected to take better advantage of membrane materials structure and performance for constructing

efficient and stable detection platform, which is more “adapted” to the detection environment.
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Fig. 1 Improved fast 96-well plate compatible
filter-aided sample processing—polyvinylidene fluoride
membrane separates protein by hydrophobic adsorption
(This method is derived from the Western blotting
process and named“MStern blotting”)™"".
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Fig. 2 Work flow chart of enzymatic hydrolysis and mass spectrometry of proteomics samplest*?.
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Fig. 3  Enzymatic membrane reactor (immobilized
pepsin) ——regulating sample retention time to control
protein digestion®.
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Fig. 6 Principle of signal response to Listeria blocking effects!"!.
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Fig. 7 Biocompatible polysulfone membrane modified by sulfonated hydroxypropyl chitosant*”.
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