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Abstract 

Fast and efficient screening for single particles has become increasingly important for 
applications in biotechnology and medicine. The particles may be single eukaryotic cells with 
particular properties, bacteria, viruses, protein aggregates, or even molecular entities such 
as peptide hormones or other oligomeric compounds. In some instances there is a need for 
the detection of minute quantities of particular entities, such as in the early diagnosis of a 
disease by the direct detection of viruses in the initial phase of infection, or the fast screening 
for virulent forms of bacteria or other pathogens in food stuffs and drinking water. We have 
developed a new fluorescence scanning technique and combined it with filtration software 
based on particle passage pattern recognition for the detection of sub-attomolar 
concentrations of fluorescently tagged particles. A prototype instrument has been built and 
has allowed the detection and quantification of particles down to a few per milliliter in short 
scanning times. It consists of a small microscope that has a horizontal geometry and a 
mechanical instrument that holds a cylindrical cuvette (1 cm in diameter) with two motors 
that provide a rotational (5 rev/sec) and a slower vertical inversion (~2.5 sec) motions. The 
illumination focus is centered about 200 µm from the wall of the cuvette inside the sample. 
The total volume that is explored is large and proportional to the total time of scanning (~ 
1ml/min for bright particles). We are working on improving the sensitivity of the technique, 
expanding it for multiple-species discrimination and enumeration, and ... [truncated at 250 
words] 
 




