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Sabeth Verpoorte has over 25 years of research experience in the lab-on-a-
chip field. She obtained her PhD from the University of Alberta, Canada, 
before going to Switzerland to work as a postdoc at Ciba A.G. in Basel and 
later as a project leader at the University of Neuchâtel. She has been head 
of Pharmaceutical Analysis in the Groningen Research Institute of 
Pharmacy, University of Groningen, since 2003. Her present research has 
taken on a strong cell biological/pharmacological focus and includes 
innovative joint projects with colleagues in pharmacy and medical biology. 

Engineering cellular microenvironments that more accurately reflect the in vivo situation is now recognized as being 
crucial for the improvement of the in vitro viability and in vivo-like function of cells or tissues. Microfluidics offers 
unique advantages for small-volume cell culture under controlled conditions, leading to cellular “organs-on-a-chip” 
or “microphysiological systems” in which cells exhibit function that is distinctly more organ-like. This presentation 
will focus on examples from our labs in which we have designed “top-down” and “bottom-up” organ-chips 
incorporating means to both monitor culture conditions and quantify cell behaviour. Our “bottom-up” example 
constitutes the culture and investigation of primary human endothelial cells in microfluidic devices. In a simple 
demonstration of the importance of microenvironment in cell culture, clear differences in cell phenotype are 
observed when human umbilical vein endothelial cells grown in microchannels and well plates are compared. We 
also report a label-free, nanophotonic approach to non-invasively probe real-time changes in endothelial cells 
resulting from physical or chemical stresses imposed upon them. In a “top-down” example, a microfluidic device 
was designed for perfusion culture of precision-cut organ slices. Metabolic studies employing precision-cut liver 
slices and on-line HPLC analysis were successfully demonstrated with this device, as was a multi-organ slice 
experiment showing regulation of bile acid synthesis in the liver by the intestine.  
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