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Abstract : The immobilization of proteins on silicon surfaces using electrochemical reaction has
been studied. Chemical deposition of nitrobenzendiazonium (NiBD) cations is employed to modify
silicon surfaces. Electrochemical reduction of nitro-group to primary amine-group have been
conducted on the modified surfaces to activate silicon surfaces for the protein immobilization.
Attachment of gold nanoparticles was used to prove the reduction. The current method was
applied to selective activation of a silicon nanowire and immobilize proteins on the selected
nanowire. It has been demonstrated that the use of chemical and electrochemical reaction NiBD
is efficient for the selective immobilization of proteins on silicon nanowire surfaces.

Keywords : Aryldiazonium cation, Electrochemistry, Silicon modification, Selective immobilization
of protein, Silicon nanowires
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Fig. 1. Chemical deposition of NiBD cation on electrode surfaces and electrochemical reduction from nitro group to

primary amine group on the NiBD-deposited surfaces.
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Fig. 2. (a) Cyclic voltammograms of an aqueous solution with 1 mM Fe(CN)?™ and 0.1 M KCI on a H-Si surface before
(solid line), and after (dashed line) chemical deposition of NiBD. Scan rate is 50 mV/sec. (b) Cyclic voltammograms for
the electrochemical reduction of NiBD-modified silicon surfaces prepared from chemical deposition. Scan rate: 50 mV/sec.
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Fig. 3. (a) Reaction scheme for attachement of GNPs onto
NiBD-deposited silicon surfaces. (b) A pattern image obtained
from silver enhancement after GNPs treatment.
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Fig. 4. (a) A cyclic voltammogram for the electrochemical reduction of silicon nanowire surfaces prepared from
chemical deposition of NiBD and BrBD. Scan rate: 50 mV/sec.
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Fig. 5. (a) Chemical reaction process for immobilizing SA-GNP conjugate onto NiBD-deposited silicon nanowire surface.
(b) Scanning electron micrographs revealing the selective immobilization of SA-GNP conjugate via chemical depostion of
NiBD followed by electrochemical reduction of the resulting surface. Top wire was subjected to the electrochemical

reduction. Bottom one was not subjected.
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