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Superparamagnetic bead assembly via biomolecular recognition
and detection using micro Hall sensor1 PRADEEP MANANDHAR, GORAN
MIHAJLOVIC, STEPHEN VON MOLNAR, PENG XIONG, MARTECH & De-
partment of Physics, Florida State University, KEITA OHTANI, HIDEO OHNO,
Laboratory for Nanoelectronics and Spintronics, Tohoku University, MARK FIELD,
GERARD J. SULLIVAN, Teledyne Scientific Company — Specific binding of bio-
logical molecules onto a selectively functionalized area is a necessary key step in
biological sensing with a solid state device. Here we present our results on the di-
rected self-assembly of streptavidin coated superparamagnetic micron and submicron
sized beads onto selectively biotinylated solid-state surfaces with organic molecular
templates. Large-scale high-yield assembly of 130nm strepdavidin-coated beads onto
biotinylated micro-patterns with little nonspecific binding is realized using molecular
template generated by micro-contact printing. Specific binding of similar beads onto
a semiconductor micro-Hall cross can be realized using high-spatial registry func-
tionalization with dip-pen nanolithography, and the binding can be detected using
phase sensitive Hall magnetometry with InAs quantum well micro-Hall sensors.2
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