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In biomedicine, magnetic and photo-induced hyperthermia therapies employ nanoparticles as heating 
sources for efficient therapeutic purposes in the fight of oncological diseases. However, these 
therapeutic effects have been also observed by localized nanoparticle heating without a detectable 
macroscopic temperature rise [1]. Local heating effects produced at the nanoparticle´s surface are a key 
issue to evaluate the onset of thermal doses and quantify possible side effects derived from achieving 
high local temperatures (i.e. destroying healthy cells in the tissue, degradation of proteins and enzymes 
in the extracellular medium, etc). In this work, we investigate the heating efficiency of nanoparticles 
subjected to magneto- and photo-thermal effects in combination with other therapeutic approaches 
methods in different biological environments [2,3]. Moreover, we also explore the use of the extended 
X-ray absorption fine structure (EXAFS) analysis as a direct and in situ probe to determine the local 
temperature at the nanoscale of gold-based nanoparticles upon laser photo-excitation, revealing 
significant nanothermal gradients [4]. 
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