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Abstract

The surface modification of nanoporous anodic alumina (NAA) by grafting functional molecules is a key
step in its application as a biosensing probe platform.

Aptamers are single-stranded nucleic acid molecules that bind with high affinity and specificity to their
targets. They are a promising class of compounds since their 3D structure leads to bind with a wide variety
of biomolecules down to the femtomolar range [1]. In this work we propose and study a path for the
atachment of aptamers to NAA based on three steps, as illustrated in Figure la. Furthermore, we
demonstrate its validity for biosensing based on the reflectance spectroscopy method in a flow cell. The
attachment of aptamers is performed in three steps. In the first one, NAA is functionalized by grafting
aminopropyl triethoxysilane (APTES) and glutaraldehyde (GTA). This method has already been
demonstrated for protein attachment on NAA[2]. Furthermore, it has also been used for DNA attachment
to detect ATP [3]. The second step consists of the covalent attachment of streptavidin to the APTES-GTA
while the final step is the grafting of the biotinylated aptamer to the streptavidin.

The study of each surface modification step is carried out by FTIR spectroscopy (Figure 1b) where we
observe C-H peak of APTES, amide bounds and one broad peak of Streptavidin whose signal intensity
depends on the Streptavidin concentration. With experiments by in-situ reflectance spectra monitoring in
the flow cell we demonstrate that this surface modification is suitable to use in biosensin probes since
when Biotin is injected on the streptavidin-modified NAA signal increase ocur wich mantains when is
injected PBS (Figure 1c).
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Figure 1: a) Scheme of surface modification b) FTIR spectra with APTES+GTA+ Streptavidin 100pg/ml and 10ug/ml
c) Processed reflectance spectra by Average over Wavelength (IAW) of pre-incubated Streptavidin (10 pg/ml) with

injection in fluid cell of Biotin (5 pg/ml)
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