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Extended Abstract 
Theranostic nanocarriers combine a diagnostic and therapy agent allowing both imaging and treatment. Usually, the 

diagnostic agents used in theranostics are fluorescent dyes or quantum dots (QDs). In recent years, efforts have been made 

to develop new nanoprobes to associate magnetic resonance imaging (MRI) to fluorescence imaging (FI) involving QDs 

containing Gd. The ZnO-based QDs are a good candidate for imaging agent due to their excellent photoluminescence 

properties and low toxicity; however, studies have shown that ZnO QDs degrade rapidly in biological acid medium. To 

overcome this limitation of biological use in this work we adopt two strategies: in the first one we have incorpored Gd-doped 

ZnO QDs in lipidic nanocapsules aiming to protect the QDs of biological degradation. In the second one we have developed 

and characterized gadolinium-copper-indium-sulfur (GCIS) and ZnS (core/shell) conjugated to ZnO (GCIS/ZnS/ZnO QDs) 

that exhibit pronounced near-infrared fluorescence and good colloidal stability in different pH ranges [1]. Both Gd-doped 

ZnO QDs and GCIS/ZnS/ZnO QDs were characterized by XRD and by photoluminescence spectroscopy to evaluate their 

structure and optical properties. The results showed that the peaks in the XRD of Gd-doped ZnO QDs correspond to ZnO 

wurtzite hexagonal phase without any formation of Gd2O3 oxide phase, whatever the concentration of Gd3+ ions. The XRD 

profiles of  GCIS/ZnS/ZnO QDs showed the same structure of ZnO and the peaks of the GCIS/ZnS QDs were not detected 

due to their lower proportion in relation to ZnO. PL spectra of Gd-doped ZnO QDs showed a shift towards the low 

excitation/emission wavelengths with the increase of Gd content; moreover, a decrease in PL intensity was observed with 

Gd content. We have investigated the internalization of Gd-doped ZnO QDs into lipidic nanocapsules by J774 murine 

macrophage-like cells and A549 human lung cancer cells using fluorescence microscopy. Thanks to their visible emission 

we could shed light their different localization within the cells as a function of incubation time. As expected, PL spectra of 

GCIS/ZnS/ZnO QDs showed emission in the near infrared region (NIR), differently from Gd-doped ZnO QDs (yellow 

emission). The results of stability of the systems in biological medium showed that the incorporation of the quantum dots in 

lipidic nanocapsules increases the ZnO based quantum dots stability. 
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