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Nanoporous Ultra-thin Membranes formed via Self-Assembly of Protein-
Polymer-Conjugates

Self-assembled membranes offer a promising alternative for conventional membrane fabrication, especially in the
field of nano-filtration. However, recent advances pushing the developments in self-assembled membranes
towards thinner membranes with more selectivity are still limited with respect to active permeation area, stability
and responsiveness. Here we introduce a new pore-making strategy which involves stimuli responsive protein-
polymer conjugates self-assembled across a large area of 5 cm2 using drying-mediated interfacial self-assembly.
Proteins are used as a sacrificial template which - upon denaturing - provide hydrophilic pores of identical size. The
permeation is controlled by temperature switching below and above the lower critical solution temperature of the
polymer. The membrane is flexible and easily assembled on porous supports. A high mass transport was
measured and a size-selectivity of particles below 20 nm was determined, which is in very good agreement with the
size of protein used. This approach diversifies membrane technology since various sizes and shapes of proteins
can be used, in addition to different responsive polymers generating a platform for “smart” self-assembled
membranes.
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