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Abstract:

This presentation describes the chemistry and properties of mesoporous silicon nanoparticles relevant to sensing and
treating diseased tissues in vivo. Nanophase silicon is one of the few semiconductor "quantum dot" materials that is non-
toxic and that degrades to non-toxic byproducts. For in vivo applications, advantages include the tissue-penetrating near-
infrared wavelength of emission, the long-lived (microseconds) excited state lifetime, and the ability of the nanoscale
silicon cage to protect and enhance the properties of guest molecules such as drugs, photoacoustic imaging agents, and
proteins. Three aspects of the material will be highlighted: (1) condenser chemistries to protect a molecular fluorophore
and enhance its photoacoustic image contrast within the cage; (2) time-gated intrinsic photoluminescence from the silicon
cage to enhance photoluminescence image contrast; and (3) use of the photoluminescence response from the cage as a
self-reporting indicator of drug release. -
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