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INTRODUCTION AIM OF THE PROJECT

Thiolated chitosan (Chit-SH) is a biopolymer derived from chitin, with broad 1) Synthesis of thiolated chitosan-coated GNRs (GNRs@Chit)

range of beneficial properties for biomedical applications’, including the * Critical process parameters study and optimization

possibility of integration into nanosystems for the selective detection and * Scale-up from lab to pilot scale (30L)

treatment of tumors?. Gold nanorods (GNRs) are a class of biocompatible

nanomaterials suitable for tumour detection and treatment, thanks to their 2) GNRs@Chit functionalization with anti-integrin a5p1 aptamer

tunable optical absorption in the so called «biological window 3». The high (GNRS@Chit-Apt)
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 3) GNRs@Chit-Apt application in bladder cancer (BC) treatment
scale-up of their synthesis constitutes an obstacle to their medical application . . Photoacoustic imaging (PAI) for BC early detection (lesions <1mm)

* Preclinical tests

SYNTHESIS AND CHARACTERIZATION

STEP 1a - GNRs@CTAB STEP 1b - Chit-SH
NMR
NIR-VIS
b) 0.9 g reaction J \m____J\/\‘-J“_, \LQ_, A ___,lug
1.2 _ ool HO HO HO
10 Gold precursor o) o) o)
o — 2 l (0) (o) (o) OH c)199r§action” ) i
g 0.- — 200mL salts HO L, HO™ hh, HO™ (.
0 ° . |
5 ¢ Chitosan (Chit) T |
8 0.4- Seed-mediated A —
0.2 growth method 0 . - |‘=
0.0 - = HS K, Synthetic modification assgresine \__ ~nud U 4]
400 500 600 700 800 900 1000 1100 with TGA : : ; :
Wavelenght (nm)
Scaled-up synthesis
HO HO
o] o] o]
o/m,o 0 OH
HO—™ ¢ HO— ¢ HO=" (i,

COCH,SH  COCH,SH

Thiolated chitosan (Chit-SH)

2 L (40x scale-up) Scaled-up dialysis

NMR STEP 2 - GNRs@Chit

CTAB
ChitSH+H,0/GNRs = 5 v/v GNRS Coatlng With 0s
p— Chit-SH ' — GNRs@CTAB
o ] ]
ChitSH+H,0/GNRs = 7.5 v/v JL : : 0.6 — GNRs@Chit
1 1 - @
ANl 8 g
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GNRs@Chit NMR spectra after purification

250

150
: I I I
0

Sample 1 Sample 2 Sample 3 Sample 4

In vivo intravescical instillatin STEP 3 - GN RS@Chit-Apt Apt concentration

Pre-instillation 2h post instillation

N
o
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(@)
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1) Conjugation of %o"\/[o’\lofN”v‘[ﬁ;
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2) Conjugation of Apt gy, sH
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o
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	Diapositiva 1: Chitosan-coated gold nanorods for the early detection of high-grade bladder cancer residual disease

