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Fig.1 Classification of stimuli-responsive smart polymeric membranes (modified from Ref. [10])
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Fig. 2 Different preparation methods of smart polymeric gating membranes
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Fig.3 Schematic illustration of thermo-induced polymerization on ozone-pretreated PVDF polymer

and fabrication of thermo-responsive membrane

[35]
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Fig. 4 Schematic illustration of fabrication process (a~c) and pH-responsive gating function (d, e) of pH-responsive PES

membranes blended with amphiphilic PS-5-PAA block polymers'
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[Abstract] Smart polymeric gating membranes are composed of smart polymers and non-
stimuli-responsive substrate membrane. The smart membranes can automatically change the hy-
drophilicity/hydrophobicity on the surface as well as trans-membrane permeability and selectivi-
ty in response to the environmental stimuli, which is attributable to the stimuli-responsive varia-
tion of hydrophilicity/hydrophobicity and configuration of the smart polymers in the membrane.
Smart polymeric gating membranes are used for anti-fouling filtration, affinity separation, “on/
off” control of enzyme reaction and controlled release, etc. The way to prepare such mem-
branes affects the important parameters of smart polymeric gating membranes, such as the
stimuli-responsive characteristics, stability and reproducibility. There are three kinds of prepara-
tion methods to fabricate the smart polymeric gating membranes according to when the smart
polymers are added into the membrane materials. They are the methods introducing smart poly-
mers by the modification of substrate membranes materials after membrane preparation, by the
modification of substrate membrane materials before membrane preparation and by blending
smart polymers during the membrane preparation. The definitions, subcategory, mechanisms
and new advances of these preparation methods are introduced separately, and their advantages
and disadvantages are addressed. The method that introduces smart polymers by the modifica-
tion of substrate membranes materials after membrane preparation is the most widely employed
to form the smart polymeric gating membranes. However, the method that blends smart poly-
mers during the membrane preparation has great potentials to the mass production of smart poly-
meric gating membranes in the future. This paper will provide valuable guidance for the effi-
cient preparation of smart polymeric gating membranes with stable and satisfactory stimuli-
responsive characteristics.

[Key words] smart polymeric membranes; smart cross-linked gel; smart linear polymer; pre-
parative method; phase inversion
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