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One way to improve the photophysical and photochemical properties of NIR probes is to incorporate them in 
nanoparticles (NPs). The characteristics of NP-based imaging agents, such as the ability to carry large payloads 
of optical probes and multiple targeting groups, together with the possibility to tune their pharmacokinetics, have 
motivated the development of different systems for use in combined diagnostic and therapeutic (theranostic) 
applications [1]. The use of silica nanoparticles (SiNP) in nanomedicine, as carriers for drug delivery and 
imaging agents has increase remarkably in the last decade [2]. On the other hand, it is well known that the use of 
near infrared (NIR) light (750-1400 nm) in optical bioimaging presents several advantages over lower 
wavelength light (visible), namely higher tissue penetration, lower interference from autofluorescence in 
biological specimens, and reduced light scattering. These factors have greatly increased the interest in NIR 
fluorescent dyes for use in biological imaging [3]. An additional advantage of NIR dyes is that they can be used 
with inexpensive laser diode excitation sources in laser scanning microscopy. 

In this communication we evaluate the performance of new fluorescent SiNP in laser scanning microscopy. The 
particles are labelled with two different perylenediimide (PDI) derivatives, one with emission in the visible 
region of the spectrum (PDIvis) and the other emitting in the NIR (PDInir). The PDI derivatives were covalently 
incorporated in the SiNPs during their synthesis by a modified Stöber method [4]. The labelled SiNP were 
characterized by transmission electron microscopy (TEM), scanning electron microscopy (SEM), fluorescence 
emission spectroscopy and laser scanning fluorescence confocal microscopy (LSFCM). 

The excellent photophysical properties and stability of the fluorescently labelled SiNP encouraged us to evaluate 
their performance in vivo, as markers for LSFCM. The nanoparticles were internalized in HEK293 cells co-
stained with plasma membrane (AF594-WGA) and/or nucleus (Hoechst 33258) markers. Confocal microscopy 
images show that both SiNP-PDInir and SiNP-PDIvis were efficiently internalized in the cells (Figure 1 and 2, 
respectively). The major difference between the two sets of SiNPs is that while SiNP-PDIvis is excited at 
488 nm (argon laser) showing emission in the green region of the spectra, SiNP-PDInir can be excited at 633 nm 
(using a low power/low cost HeNe laser) with the emission observed in the NIR. The in vivo photostability of the 
labelled nanoparticles was compared with that of a commercial membrane marker, DiIC18(5), showing much 
higher photostability during laser scanning, due to the shielding effect of the silica nanoparticles. 
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Figure 1. Confocal fluorescence image of HEK293 cells stained with AF594-WGA plasma membrane marker (red) 
and Hoechst 33258 nucleus marker (blue). The SiNP-PDInir (excitated at 633 nm) is shown in green and appears in 
the cytosol. 
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Figure 2. Confocal fluorescence image of HEK293 cells stained with AF594-WGA plasma membrane marker 
(green). The SiNP-PDIvis (excitated at 488 nm) is shown in purple and appears in the cytosol. 
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