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The Integrating Waveguide Biosensor allows for rapid and sensitive 
detection of pathogenic agents and proteins via an immunoassay and of 
PCR products.  The analytes are captured on the surface of the 
waveguide and then tagged with fluorescent labels.  The waveguides 
are illuminated with excitation light at a 90 angle.  The emitted light from 
the fluorescent labels on the surface of the waveguide is efficiently 
collected and channeled to the detector, while minimizing interference 
from the excitation light, as shown in Figure 1.  

A compact instrument design using capillary tubes as waveguides will be 
presented.  Two versions of the instruments were developed: (1) a 
portable version using Cy5 fluorescent dye in conjunction with a 635 nm 
diode laser and photomultiplier tube detector and (2) a portable version 
using various fluors in conjunction with an interchangeable laser source 
for excitation of the different fluorescent labels and a spectrometer as 
detector. 

The Integrating Waveguide Biosensor can detect 10 pg/ml of mouse 
IgG, 10 cells of E. coli O157 and Salmonella using Cy5 and 1 cell of E. 
coli O157 using quantum dots. 
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Figure 1.  Basic principle of the Integrating 
Waveguide Biosensor. 


