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Recent progress in nanoscience has enabled the development of nanostructured ma-
terials with applications in the diagnosis and treatment of diseases. Among these, silicon
dioxide (SiO;) nanoparticles combined with gold nanoparticles (AuNPs) have demon-
strated significant promise in biomedical imaging and photothermal therapy due to their
optical tunability and biocompatibility. In this study, SiO;-Au nanocomplexes were synthe-
sized and dispersed in aqueous polyvinyl alcohol (PVA, from Sigma Aldrich, Saint Louis,
USA) solutions to fabricate flexible films that were approximately 200 microns thick. The
nanocomposite films were prepared with varying nanoparticle concentrations ranging from
1.50 to 4.5 mg/mL to investigate their optical and thermal behavior. Photopyroelectric (PPE)
techniques were employed to determine key parameters such as optical absorption coeffi-
cient and thermal diffusivity, which are crucial for assessing their photothermal conversion
capabilities. The results indicated that at specific SiO;-Au nanocomplex concentrations,
the films exhibited high absorption coefficients in the visible spectrum, particularly at
wavelengths of 520 nm and 660 nm. Their thermal diffusivities were recorded to determine
their capacity for light-to-heat conversion. These findings highlight the potential of PVA
films with 5iO;-Au nanocomplexes for use in minimally invasive photothermal therapies.
Additionally, polyvinyl alcohol provides biocompatibility, ease of processing, and mechan-
ical flexibility, making this nanocomposite system a promising candidate for integration
into biomedical devices and therapeutic platforms.
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