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Abstract

An ultrasensitive sandwich-typed electrochemiluminescence (ECL) biosensor for the anal-
ysis of Alpha-fetoprotein (AFP) antigen was fabricated based on CdTe doped Silica nanopar-
ticles doped carboxylated graphene (CdTe@SiO2/GO) nanocomposites as carrier to immobi-
lize labeled AFP antibody and Chitosan/MWCTs composite as carrier to immobilize capture
AFP antibody. High ECL signal could be obtained since the luminant CdTe@SiO2/GO could
produce a large number of the emission photons. Because of its good conductivity and high
surface area, the CS/MWCTs composite material, on one hand, accelerated the electron
transfer rate on the electrode surface. On the other hand, it improved the loading rate of
capture antibody and labeled antibody, thus further obtaining the high ECL intensity and
improving the sensitivity of the sensor. The as-obtained biosensor exhibited a linear range
from 1.0 pg/ml to 100 ng/mL with a detection limit of 0.22 pg/mL (at an S/N ratio of 3).
This proposed assay would provide a simple highly sensitive and selective approach for AFP
detection and be applicable to be extended to other tumor marker sensing.
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