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Ink-jet Printing of Controlled Gradients 
Initial in vitro studies are focused at studying 
cell response to 2-D patterns of signaling 
molecules. As a first step toward this milestone 
we successfully printed controlled gradients of 
surrogate nanoscale particles called quantum 
dots (Qdots) which are tiny semiconductor 
crystals that emit light brightly in a range of 
sharp colors.  Qdots are fluoropores with broad 
band excitation, but narrow band emission.  The 
emission wavelength is proportional to the Qdot 
size, which are nominally around 10 to 14 
nanometers for our application.  The gradient in 
the figure was printed using 0.2 mM 605 nm 
emission streptavidin quantum dots in 10 mM 
sodium borate buffer pH 8.2 with 1% bovine 
serum albumin deposited onto nitrocellulose-
coated glass slides. The printed concentrations 
of Qdots were modulated by overprinting each 
location within the pattern.  Thus, the deposited concentration increases proportionate to the 
number of overprinted drops as demonstrated in the measured image intensity plot until the 
number of binding 
locations on the 
nitrocellulose saturate.   
 
Efforts are currently in 
progress to develop an 
efficient, low-cost, but 
highly sensitive method 
to assess transfection in 
vivo prior to conducting 
studies in animal 
models.  For this 
purpose we have 
successfully developed 
a novel CAM assay based on Qdot visualization technology.  In particular, this is a shell-free 
CAM assay that is a minimally invasive, non-destructive, reliable, accurate, and sensitive 
methodology for assessing transfection.  It is planned to incorporate use these as tracking agents 
for analyzing the transfection pathways. 
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