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Extended Abstract

Acute lymphoblastic leukemia (ALL) is the most frequent malignancy in children, and the second most common in
adolescents. This disease is characterised by a wide palette of genetic causes, which create many possible protein
expression profiles, allowing for a targeted treatment for each patient [1]. Lately, antibody-based nano-treatments were
developed, aiming for a more patient-specific tailored approach, and thus better outcomes [2].

The objective of our work is to specifically target ALL cells using antibody-tagged nanoparticles and to demonstrate
improved cell uptake, feature that will be later harnessed for further treatment options. Our scope is to perform a series of
cellular tests, where cells are incubated with targeted and non-targeted nanoparticles, and to monitor the outcome of the
experiment. Targeted nanoparticles are more likely to get in direct contact to the cell surface by specific antibody-antigen
interactions, thus increasing the internalisation probability. Using methods such as dark-field microscopy imaging,
confocal Raman imaging, and transmission electron microscopy, we monitor the presence and localisation of our
nanoparticle complexes at the cellular level. Also, by employing cell toxicity, viability and proliferation assays we assess
the therapeutic effect of the conjugated particles onto ALL cells.

In this study, we prepared star-shaped gold nanoparticles by a seed-mediated chemical synthesis, we biocompatilised
the particles with PEG polymer and conjugated the particles with anti-CD19 antibody specifically selected for ALL cell
targeting [3]. Further on, we marked the nanoconjugates with Nile Blue molecule, which can act as a Raman reporter. The
formed nanocomplexes were thoroughly characterised by transmission electron microscopy, UV-Vis spectroscopy,
dynamic light scattering and zeta-potential measurements. Various concentrations of nanocomplexes were incubated in the
presence of B lymphoblast CCRF-SB cells for 24, 48, and 72 hours. Thus far, our study showed efficient nanoparticle
internalisation, as seen in the obtained confocal Raman maps and dark field microscopy images. Cytotoxicity tests revealed
little effect when particles are delivered in small concentrations, while statistically significant effects were observed for
higher concentrations starting with the fourth day of administration. Further tests included the quantification of the level of
particle internalisation for a more precise understanding of the intracellular effects caused by the nanocomplex, and more
thorough analyses of their cytotoxic effect.
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