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Abstract.

In the last years, plasmonic properties of metallic nanoparticles have attracted a lot of attention for biomedical applications including
detection, imaging, and therapy against several disorders. From those, gold nanoparticles are much more attractive because high
stability, biocompatibility, and environmental sensitivity of localized surface plasmon resonance (LSPR). Recently, plasmonic
properties of gold NPs has been reported as an alternative reliable, faster, and cheaper method for molecular detection.
Here in this talk, we discuss the fundamental properties of gold NPs and most used synthesis method to control size and shape which
influence the LSPR and nanoantenna effect. Then, we present recent results for detection of different analytes both colorimetric and
SERS approach, including SARS-CoV-2. For SERS technique we use a layer-by-layer (LbL) approach for the fabrication of a highly
reproducible SERS substrate based on thin film of gold or graphene oxide (GO) to support appropriate functionalized starlike gold
nanoparticles (SAuNPs) with controlled spacing between nanoparticles. These substrates were utilized for glucose detection with
LOD~10-° M; therapeutic drug monitoring (TDM), that is fundamental for personalized medicine, with a detection limits of 1.5 x 108
M for paclitaxel and 5 x 10-° M for cyclophosphamide; cancer biomarker with LOD ~ 10-1* M which correspond to 10.8 fg/mL of B7-
H7 biomarker of cervical cancer, all in blood serum, were obtained with those substrates. Such sensitivities greatly exceeding 100 fold
the LOD of commercial available ELISA KIT. More recently we have detected DNA/ARN of SARS-CoV2 with LOD~10fg/uL.
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