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Nanostructured alumina filters were prepared by a multi-step aluminum
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anodizing process and nanopore etching process. Six different types of

nanostructures were formed on the surface of the nanoporous alumina filters to
compare the mechanical cell disruption characteristics according to the shape of
the nanostructure. The prepared alumina filter was assembled in a commercial
filter holder, and then, NIH3T3 fibroblast cells in a buffer solution were passed
through the nanostructured alumina filter at a constant pressure. By measuring
the concentration of proteins and DNA, the characteristics of mechanical cell
disruption of the nanostructured alumina filter were investigated.
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Fig. 1 Fabrication process of nano-scale spikes structured alumina
filter; (a) 1st anodic aluminum oxidation and alumina
removal, (b) 2-step anodic aluminum oxidation, (c) 1st
nanopore expansion, (d) 3rd anodic aluminum oxidation,
(e) 2nd nanopore expansion, (f) aluminum removal, (g)
barrier layer opening
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Fig. 2 Fabricated nano-scale spikes structured alumina filter; (a)
real image, (b) SEM image of cross section, (c) SEM
image of opened side

Table 1 Dimension and shape of the nano-scale spikes structured
alumina filters

Specimen | R-1 RS-1 S-1 R-10 | RS-10 | S-10

Structure . Ridge . . Ridge .
type Ridge spike Spike | Ridge spike Spike

Height of

nanospike luym | 1 pym | 1 pm [ 10 pm | 10 pm | 10 pm
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Fig. 3 SEM images of nano-scale spikes on alumina filter: (a)
R-1, (b) RS-1, (¢) S-1, (d) R-10, (e) RS-10, (f) S-10
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Fig. 5 DNA absorbance curves of eluted lysate after cell
disruption using nano-scale spikes structured alumina
filter at each sample
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Fig. 6 Protein concentration at each sample quantified by

bradfordassay
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Fig. 7 DNA concentration at each sample quantified by DNA
isolation kit (DNeasy, Qiagen)
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