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Application of Nanomaterials in Electrochemical Biosensor and Bioelectroanalysis
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Abstract: Biosensors and bioanalysis based on nanomaterials are the frontlines of current bioanalyti—
cal research. Much attention has been drawn to nanoparticles in electrochemical biosensors and bio—
analysis due to their advantages of enhancing the sensitivity of the biosensors. The applications of
nanomaterials in electrochemical immunosensors and DNA biosensors are reviewed. The prospects of
the multidabed nanoparticals which have been used for biomolecular recognition and enhancing sig—
nal are discussed emphatically for the simultaneous multianalyte detection in bioanalysis.
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Fig. 1 Preparation of the diazotization — coupling functionalized gold nanoparticles as bioconjugate nanoprobes
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and construction of the sandwich-type electrochemical immunosensor

Yang " Au - TiO, HRP (HRP -
Ab,) Pt (HRP - Ab, — HPtNPs) (H,Q)
HPiNPs HRP H,O0, ( 2).
CEA 12 pg* mL™'s
PR_tpves 0
Y
Y t-r Yul a N
- ) AuTiO, Ab)anti-CEA S 7 A (0)BSA &
GCE sz H n H202
PR XY, S~
¥ e, v 4§ H.Q
tery TSl ” St Inmb f‘\ HQw2 v 4
&y T Y (a)cEa &8 7Y HRP-Ab-HPINPs % L T 4 ‘39\

Fig. 2 Schematic illustration of stepwise fabrication process of the immunosensor
a. dropping of the Au —TiO, hybrid; b. anti-CEA loading; c. blocking with BSA; d. immunoreaction of
CEA and anti-CEA; e. incubation of the solution containing HRP — Ab, — HPtNPs
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Fig. 3 Schematic illustration of the stepwise simultaneous multianalyte electrochemical immunosensor
fabrication process and interaction of antibody — antigen on the same sensing platform >
Ab, and Ab, represented the primary antibody(capture antibody) and tracer secondary antibody(signal antibody)
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A. introduction of probe-modified magnetic beads; B. hybridization with DNA targets; C. second hybridization
with QDHabeled probes; D. dissolution of QDs and electrochemical detection
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