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Abstract
Ultrathin silicon nanoporous membranes (SNMs) can be used for the separation or
dialysis of biomolecules. When a thin film of amorphous silicon, sandwiched between
two layers of silicon oxide, is subjected to rapid thermal annealing (RTA), multiple
pores are spontaneously formed in the amorphous silicon layer. SNMs of 15 nm
thickness, with an average pore size of 8 nm, were fabricated using standard batch
processes like: silicon bulk micromachining, chemical vapour deposition and RTA
followed by reactive ion etching to release the membranes. Most hemodialysis (HD)
dialysers remove uremic toxins using polymeric membranes of few μm thickness, with
a wide range of pore diameters, leading to tortuous paths and clogging. The ultrathin
SNMs, capable of efficiently separating out the uremic toxins, can be a viable
alternative to the polymeric membranes for HD. A maximum clearance of 49% urea
and creatinine, driven by diffusion, was seen. A lateral array of SNMs, with a laminar
flow dialysis apparatus built in-house and use of peristaltic pumping, was found to
significantly enhance the clearance rate.
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