Synthesis of Biocompatible Rod-Shaped Gold Nanoparticles


The optical activity of rod-shaped gold nanoparticles in the near-infrared makes them excellent candidates for in-vivo sensing and phototherapy.  In contrast to spherical gold nanoparticles that have a single plasmon resonance at 512 nm, rod-shaped nanoparticles with certain aspect ratios have a second plasmon resonance in the near-infrared.  Since near-infrared light transmits through tissue more effectively than visible light, the additional plasmon resonance makes rod-shaped gold nanoparticles promising candidates for in-vivo diagnostic and therapeutic applications. There is therefore a need for biocompatible synthetic routes to such nanoparticles.

In addition to capping metal nanoparticle growth, ligands can also template the shape of the metal nanoparticles.  Surfactants that form rod-shaped micelles, for example, have been shown to control the rod-shape of growing gold nanoparticles.  The selection of an appropriate surfactant to surround the metal nanoparticles is also essential in determining their biocompatibility.  

A synthetic route that utilizes biocompatible ligands will be presented.  We have found that lecithin, extracted from soy, can be used to as a ligand in the growth of gold nanoparticles. Lecithin is a natural occurring phospholipid, therefore we anticipate it will be a safe compound to use for in-vivo applications.  The effects of the concentration of lecithin on the shape of the gold nanoparticles is being studied.  The near-infrared optical properties and the stability of the gold nanoparticles have also been studied.  The results of these studies will be presented along with transmission electron microscopy images.
