Gold nanoparticles as second harmonic contrast agents for imaging live cells.
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Metal nanoparticles have become quite popular recently as contrast agents for biological
imaging. Gold nanoparticles are known for their minimal toxicity [1] and plasmon
resonance enhanced contrast [2]. These particles have so far been used for plasmon
enhanced scattering [2] and two-photon luminescence [3] (TPL) but not much work has
been done with second harmonic (SH) imaging of these particles. Nanospheres, nanorods
and nanoshells are the three main kinds of gold nanoparticles used in various imaging
modalities. A single nanosphere is a weak emitter of SH signal because of symmetry
reasons. But in clusters, nanospheres are strong emitters of SH signal because of local
asymmetries. Nanorods by virtue of their inherent asymmetry emit a SH signal. This
signal can further be enhanced by coupling with plasmon resonance of these gold
nanoparticles.

In the current work, we labeled cells with gold nanoparticles and imaged these particles
using a second harmonic microscope. By virtue of their small size, some nanoparticles
enter cells without the aid of surface modification. We used both nanospheres and
nanorods on two different cell lines. Comparative studies for cell-toxicity, cellular uptake
and signal intensity were conducted.
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