Silicon nanoparticles as Trojan horses for potential breast cancer therapy
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Abstract

Over the last two decades nanoparticles have proven to have a great potential for drug delivery and
disease treatment, particularly in cancer therapy strategies [1]. In the last years porous silicon
nanoparticles have shown excellent properties as drug delivery carriers for cancer therapy due to their
excellent biocompatibility and biodegradability [2]. It is well known from silicon producers that porous
silicon nanoparticles present extremely high, and even explosive, oxidation reactions with enthalpy
values exceeding that of Trinitrotoluene (TNT) [3]. Here we show that silicon nanoparticles can be used
themselves as a cancer cell killer drug [4], thus avoiding the use any additional anticancer drug with
serious side-effects. Targeted cells are destroyed through a mechanism that takes advantage of both
the violent reaction of degradation of silicon in aqueous medium and the enzymatic machinery of
eukaryotic cells. The use of silicon nanoparticle properly protected to avoid an extracellular
solubilization, and coupled to an appropriated antibody, allows the selective destruction of the cancer
cells, which is followed by the degradation of silicon into excretable biocomponents of the body. Figure
1 shows an example of how the breast cancerous cells (SK-BR3) viability dramatically decreases with
porous silicon nanoparticles properly functionalized with the directing vector HER-2 positive breast
cancer.
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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.



