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Abstract 

Our work with silicon nanocrystals focuses on their fluorescence properties with the intent of 
using them as markers in biological systems. We are currently working with derivatized 
nanocrystals containing a -COOH terminus well suited for reaction with a wide range of 
biomolecules. In our preparation it appears that at least two different species exist, each with 
distinct excitation and emission spectra. One population has a max excitation ~290nm with 
emission ~350-375nm. The second population has excitation peaks ~315 and 365nm with 
emission ~425-475nm. These derivatives show pH dependent fluorescence with changes 
affecting mainly the longer wavelength component. The derivatives are also able to form 
aggregates through a H-bonding network between carboxylate groups. At pH ~9 charge 
repulsion between the ionized carboxylate groups prevents substantial aggregate formation. 
Whereas at pH ~1 the neutral carboxylates lead to aggregate formation and the longer 
wavelength component is substantially quenched. Either this component is intrinsically non-
fluorescent at low pH or the quenching could be related to energy-transfer effects within the 
aggregates. We are currently performing experiments to differentiate between these 
possibilities. We will also discuss our efforts to link the derivatized particles with various 
biomolecules. Support: NIH PHS2P41RRO3155-16, NIH Molecular Biophysics Training Grant. 
 




