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Abstract

Organ on chip or organoids are promising platforms for preclinical studies of new drugs, in predictive
toxicology for chemicals, for studies that are more fundamental or for further organ supply.

In the presentation we will focus on two major approaches, considering biological behavior in links
with biomechanics and mass transfer:

1) The culture of cells in biochips or microstructured devices, in an adequate environment,
demonstrated better and prolonged maintenance of cells' functions or differentiation.
However, such devices are not easy to handle, which might limit their use in classical
laboratories. To overcome this limit, we have developed at UTC a specific platform where 24
biochips can be positioned in series or in parallel. ADME processes can thus be mimicked in
such configuration. The biotransformation of xenobiotics achieved in the liver represents
usually a key element to assess their toxicity either in the same organ or in others located
downstream. Coupled to omics approaches, it may lead to the improved knowledge on the
effects of substances alone or in mixture on different intracellular pathways.

2) The culture of cells as spheroids/organoids in alginate beads, for application in bioartificial
liver as a supply to failing liver. We evaluated some of the major fucnctions of hepatic cells in
such environment and propose a complete set up at human scale for liver supply. We will
discuss here the advantages of microencapsulation and the questions regarding the type of
cells to be used in such system.
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