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Ultrathin (<10 nm nominal thickness) gold island films on transparent substrates show a localized surface plasmon (SP) extinction peak in the visible to NIR range (550-800 nm). The SP absorption band (intensity and wavelength of maximum absorbance), measured in the transmission mode, changes upon binding of various molecules to the surface. This new method of transduction of surface binding events to optical signals was termed Transmission Surface Plasmon Resonance (T-SPR) spectroscopy [Kalyuzhny, Vaskevich, Schneeweiss, Rubinstein, Chem. Eur. J. 8 (2002) 3849-3857].

The distance dependence of the T-SPR signal was studied using a coordination-based self-assembled multilayer as a model for T-SPR sensing with a receptor layer. The optical response of an optimized Au island film (Fig. 1., left) remained nearly constant at distances up to ca. 20 nm from the Au island surface, providing flexibility in the design of T-SPR based sensing interface.

T-SPR sensing is exemplified using the following model systems: metal ion complexation; receptor-protein binding (Fig. 1, center and right); and gas sensing.
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Figure 1. Left: AFM (top) and HRSEM images (400x400 nm2) of a 5.0 nm (nominal thickness) Au island film evaporated on silanized glass, annealed (200oC, 20h). Center: Biosensing scheme. Right: T-SPR spectra of 2.5 nm Au island films on polystyrene, before (dashed lines) and after (full lines) exposureo avidin; A-C correspond to routes (i)-(iii) in the scheme.
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