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Nanofilters have a wide range of applications in many fields, including medical diagnostics, drug
delivery, separation technology, size screening, nano-stamps, etc. Common commercial
nanofilters are in the form of glass fibers and cellulose membranes, but they have non-uniform
pore size and not straight pores. Nuclear track etched nanopores and anodically oxidized alumina
can have uniform and straight pores, but nuclear track etched nanopores have low pore density
and anodically oxidized alumina is not biocompatible. Here we report a novel method for
fabricating high porosity polymer nanofilters that have smooth, uniform and straight pores with
high aspect ratios. Aspect ratios of 40 or more have been achieved. Pore size, density, and shape
can be predetermined with a high degree of precision.

The method combines energetic neutral atom beam lithography/epitaxy (ENABLE)* and e-beam
lithography. This technology allows etching polymeric materials at low temperature in a clean,
well-controlled, and charge-free environment, making it very suitable for fabricating nanofilters
and other components for biomedical applications. The filters were fabricated using
commercially available polyimide films of 25 um and 7.5 um thickness. The films are attached
to silicon wafer by water soluble adhesive for easy removal to obtain through holes. The films
were spin coated with negative resist and patterned using a Raith 150 e-beam lithography system.
The pattern had a 400 nm periodic array of 200-nm-diameter circular openings. Metal sputtering
and lift-off were performed to form a hard mask on the film surface. The polyimide was then
etched through the metal mask using the ENABLE technique.

Figures 1 and 2 show the preliminary results for patterning 25 pum thick polyimide films. We
performed focused ion beam cross-sectioning with an FEI Nova NanolLab microscope to
determine the depth of the etched channels. The results show that etching high aspect ratio
nanopores in polymeric materials can be readily achieved.
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Figure 1. SEM image of a polyimide film filter with 200 nm pores and
400 nm periodicity.

Ve Uy

Figure 2. Cross-sectional SEM images of a processed polyimide film. Focused ion
beam milling was used to cut the filter at the 90° angle.



