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Abstract

We introduce a new composite material formed by a mesoporous thin film containing a submonolayer of
Au nanoparticles covered with a mesoporous thin film, stable under biological conditions, which can act
as a molecular sieve by size exclusion and avoid the contamination of the SERS spectra of small
molecules’. The analysis of biological fluids by SERS is severaly restricted due to the complexity of
such matrices regarding the high amount of different molecules they contain. The synthetic procedure is
based on a two-step protocol’ comprising the deposition of a mesoporous film on a sub-monolayer of
gold spheres on glass and subsequent seeded growth of tips on the initial spherical nanoparticles, to
improve the SERS efficiency of the material. A proof-of-concept is presented to demonstrate the size
exclusion capability of the mesoporous films using BSA as biological medium system and 4-
nitrobenzenethiol as standard Raman molecular probe. The results clearly demonstrate that titania
mesoporous thin films can act as a molecular sieve in biological media, preventing the diffusion of large
molecules (proteins) while allowing the diffusion of small molecules that can be detected by SERS
spectroscopy (Figurel).
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Figurel. Composite material comprising branched gold nanoparticles embedded in mesoporous thin
films, which can act as a molecular sieve to avoid signal contamination in biological medium.
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