Kamikaze Silicon colloids as cancer cells killers.
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Abstract

Nanopatrticles have shown a great potential in nanomedecine [1]. In most approaches, surface
functionalization of nanoparticles by antibodies, allows them to be directed to the target cells for drug
delivery or also for heating treatment through magnetothermia [2] or photothermia [3]. A drawback of
such techniques is the large and expensive facilities required and/or the limited efficiency. Porous
silicon particles represent a promising platform for cancer therapies due to their good biocompatibility
and biodegradability [4]. They have been largely employed as vehicle for drug administration. However,
if one takes into account the well-known violent reaction of oxidation and degradation that silicon
undergoes in aqueous medium [5], it appears that silicon nanoparticles themselves can constitute a
lethal weapon if they could be introduced inside the target cells using a Trojan horse-like subterfuge.
Here we present the demonstration of this concept through tests in vitro of viability of cancerous cells
(SK-BR3). The strategy consists coating silicon nanoparticles with sugars to avoid the extracellular
solubilization, followed by a functionalization with the appropriated antibody to target the desired cells.
Once the functionalized silicon nanoparticles reach the target, the enzymatic machinery of Eukaryotic
cells begin the degradation of particles into excretable elements. It can be seen in Figure 1 the
decrease of the viability of cancerous cells after contact with silicon particles functionalized with the
directing vector HER-2-positive breast cancer [6].
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Figure 1: Cell viability. Relative cell viability after incubation of SK-BR-3 and MDA-MB-435 cells with
PSiPs and PSiPs-HER-2 for 48 h.
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