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Chitosan-coated gold nanorods for the early detection of 
high-grade bladder cancer residual disease

INTRODUCTION

Thiolated chitosan (Chit-SH) is a biopolymer derived from chitin, with broad
range of beneficial properties for biomedical applications1, including the
possibility of integration into nanosystems for the selective detection and
treatment of tumors2. Gold nanorods (GNRs) are a class of biocompatible
nanomaterials suitable for tumour detection and treatment, thanks to their
tunable optical absorption in the so called «biological window 3». The high
affinity between gold and thiol groups of Chit-SH can be exploited for obtaining
an active nanosystem for tumour targeting, but the poor reproducibility in the
scale-up of their synthesis constitutes an obstacle to their medical application .

AIM OF THE PROJECT

1) Synthesis of thiolated chitosan-coated GNRs (GNRs@Chit)
• Critical process parameters study and optimization
• Scale-up from lab to pilot scale (30L)

2) GNRs@Chit functionalization with anti-integrin α5β1 aptamer
(GNRs@Chit-Apt)

3) GNRs@Chit-Apt application in bladder cancer (BC) treatment
• Photoacoustic imaging (PAI) for BC early detection (lesions <1mm)
• Preclinical tests
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CONCLUSIONS

✓Critical process parameters optimized for each reactive step
✓Assessed reproducibility for GNRs LLSPR in the biological window

(770 nm<<850 nm)
✓ Scaled-up synthesis (7L of GNRS@Chit-Apt)
✓ Succesfull preclinical applications (imaging+therapy)

NEXT PERSPECTIVES

• GMP production of GNRs@Chit-Apt
• Clinical tests on humans
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