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Plasmonic Nanomaterials for Sensing Technology and Cancer Therapy
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Plasmonic metal nanostructures (e.g., Au, Ag) have proven to be a versatile platform for a broad range
of optical applications. They are attractive for their surface plasmon resonance (SPR) properties. In this
talk, I will introduce our recent work on the fabrication of hollow metal nanostructures, and their
biomedical applications. First part illustrates a cost-effective plasmonic refractometric sensor through the
deposition of hollow gold NPs (HGNs) onto flexible substrates (e.g., paper, PET, PTFE) using reversal
nanoimprint lithography or self-assembly. The NP-deposited sensors can serve as gas sensors for the
detection of volatile biogenic amines (BAs) released from spoiled food. Commercial flexible substrates
were employed as sensor substrates providing significant optical signals for reflection-mode plasmonic
refractometric sensing and high particle density, respectively; in addition, because substrates have low
cost, light weight and flexibility, they are especially suitable for developing portable, disposable, cost-
effective, eco-friendly sensing platforms. The second part describes the synthesis of near-infrared (NIR)-
absorbing gold nanoframes (GNF), and a systematically comparative study of their physiological
stability and biocompatibility with hollow Au-Ag nanoshells (GNS). The GNF exhibited a robust
spherical skeleton composed of a few thick rims, and still preserved distinctive LSPR absorbance in NIR
region, where the Ag content within the skeleton were significantly reduced to only 10 wt%, which was
4-folds lower than that of the GNS. Our result reveals that GNF have great potential to serve as a stable,
biocompatible NIR-light absorber for in vivo applications, such as cancer detection and combination
therapy.
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