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Abstract of the talk : My research group 

has been studying chemical reactions in 

microdroplets and comparing the findings 

with the behavior of the same reaction in bulk 

solution.  Our detection method has primarily 

been high-resolution mass spectrometry.  

Two different experimental setups are 

employed, one involving fusing together two 

streams of microdroplets(shown in Fig. l, the 

panel on the left), the other simply involving 

desorption electrospray ionization (shown in 

Fig, 1, the panel on the right): One significant 

advantage of investigating reactions in 

microdroplets is that this technique allows us to detect and identify fleeting intermediates in complex reactions.  Another 

special feature of microdroplet chemistry is that the rates of some reactions can be accelerated by a factor of 1000 or more!  

An example is the reduction of ascorbic acid by dichlorophenylindophenol.  Some speculations will be presented to account 

for this marked rate enhancement. 

 We have also been using microdroplets as an analytic tool to distinguish between normal and cancerous tissue to aid 

surgical removal.  A stream of droplets bombards the tissue sample and the splash of tinier microdroplets enters the inlet of a 

mass spectrometer for chemical analysis.  The tissue is mounted on an XY-translation stage allowing us to make a chemical 

map of hundreds of lipids and small metabolites with a resolution of approximately 200 x 200 microns (pixel size).  Using 

sophisticated statistical methods, we are able to predict with high accuracy which picture elements of the tissue need to be 

removed by surgery.  

Figure 1. Two experimental setups used to investigate the chemistry occurring in microdroplets. 
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