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INTRODUCTION

Gold nanords (AuNRs) are a particular kind of nanomaterials that have same specific property that makes them interesting for biological application. The most
researched property are the Localized Surface Plasmon Resonance (LSPR) which allows a study of particles using UV spectroscopy and their surface-to-volume ratios,
which being high allows particles to be specifically functionalized with different molecules. As far as LSPR is concerned, it allows us to investigate the size of the particles,
because the spectrum that is produced has two peaks due to the different resonance of the electrons on the long and short sides, so the greater the distance between
the peaks, the greater the size of the rods (12l In recent years, their interest in the field of nuclear medicine has increased as they can be used as radiopharmaceutical
carriers to create theragnostic systems. The problem is that once in the cells, AuNRs remain in the cytoplasm and thus their function would not be fulfilled 31,

AIM

The aim of this work is the functionalization of AuNRs with the radiopharmaceutical
base on °MTc and a suitable peptide, TAT (nuclear clue sequence) 4. In the first case,
the radiopharmaceutical serves the theragnostic function, while the peptide allows the
nanorods to enter the nucleus. In order to perform biological tests using cold rather
than hot radiopharmaceutical, a decayed radiopharmaceutical was used and external
gamma rays irradiations were delivered in order to mimick the damage at cellular
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and/or molecular level.
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» The synthesis and chemical characterization of AuNRs has led to the development of an established and reproducible protocol.
Further studies will be needed to optimize radiopharmaceutical loading with °°"Tc. However, preliminary data show uptake of the

radiopharmaceutical within cells: further studies are underway to evaluate the mechanism.

» Auger electrons emitted increase the detrimental effect in terms of cell survival resulting in a decrease in SF, in the case of 1 Gy + 0,1

ug/ml, from 86% to 71%. Further studies are in progress.

» These preliminary results show that AuNRs conjugated with °*™Tc could be promising as a theranostic system.
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