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Characterization of Nanofilter Arrays for Biomolecule Separation
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In the past decade, microfabricated devices have been
developed that can separate, detect, and analyze various
biomolecules [1]. In contrast to the sieving gels that are
historically used in these studies, microfabricated devices
are precisely designed and constructed. The deterministic
structure of these devices facilitates experiment design and
testing of theory. Periodic nanofilter arrays have been shown
to separate DNA from 100 bp to 10kbp [2]. These nanofilters
consist of a regular sequence of free and constricted regions,
with 50-100 nm being the characteristic dimension of the
constricted region. In this context, the DNA is smaller than
the constriction size, suggesting applicability of the Ogston
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sieving mechanism. Movement is characterized by the
partitioning between the free and constricted regions due to
steric constraints [3-4]. DNA has a persistence length of 50
nm (150 bp) and can be approximated as semi-rigid rods in
this size range, facilitating theoretical analysis.

We investigated the effects on separation efficiency and
resolution of changing various device and experiment
parameters. These parameters include the strength of the
electric field; depth of the deep region; depth of the thin and
deep regions, while maintaining their ratio; silicon substrate
bias; buffer strength; and period of the nanofilter array.
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A Figure 1:
separation region length is 1 cm.
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A Figure 2: Fluorescence intensity as a function of

time. Separation of 100 bp to 1000 bp (100 bp interval) is
achieved in less than 1 hr at 20 v/cm in an 80-nm thin-gap
device.
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