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Hydrodynamic diameter as a function of LPS concentration (A). Variability of measurements becomes greter below 500 ng,

indicating that LPS incubation doses cannot cover all 50 nm AuNPs and no saturation of NPs surfaces occurs. 1610 cm-1 peak SERS

intensity of LPS spectra as a function of LPS incubation doses (B). TNF-α cytokine production for bare and LPS coated NPs (C).

TEM and Raman imaging of 50 nm AuNPs treated macrophages (D and E).

Dynamic Light Scattering (DLS) was used to study hydrodynamic diameter and ζ-potential of bare and LPS coated 50

nm AuNPs (A and B) [3]. LPS Raman spectrum and its SERS signal were acquired in order to characterize LPS

molecule and quantify its presence on AuNPs (C) [4]. Internalization process of AuNPs in human primary macrophages

was studied with TEM and Raman imaging (D and E) [5].
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DLS results indicate that a uniform LPS corona (8712 molecules) is formed around all NPs (2 µg) when incubated with doses greater

than 500 ng. SERS measurements show that a good signal is obtained till incubation doses of 0.1 ng, corresponding to an amount of

LPS on NPs of the order of fg. Moreover, bare NPs does not induce the production of TNF-α cytokine in treated macrophages. On

the other hand, NPs imaging studies showe that NPs are localized in vesicles inside macrophages cytoplasm.

Gold nanoparticles (Au NPs) are nanodevices that can have many uses in biomedical applications but

unfortunately they show in some cases nanotoxic effects on biological systems [1]. Among the different NPs

effects in cells, activation of immune responses is considered a central issue for assessing health risks of

AuNPs [2]. The main goal of this study is to identify and analyse the activation of the inflammatory

response associated to AuNPs and/or to the presence of bacterial endotoxin (or Lipopolysaccharide, LPS) on

the nanoparticles’ surface. To this aim, the interaction of AuNPs with LPS is analysed, the presence of LPS

molecules on AuNPs is quantified, and the interaction of AuNPs with human primary macrophages is

investigated, in order to distinguish the intrinsic NPs biological effects from those induced by LPS.
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