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Mastering the differentiation process from human induced pluripotent stem cells
(hiPSCs) to mature hepatocytes is a crucial obstacle to overcome to advance the
development of the organ-on-a-chip platform. This device will be essential for the future
of pre-clinical tests for drug development as it integrates multiple cell lines onto a single
device 1. Hepatocytes are essential for drug metabolism and thus would be a great asset
to study in the organ on a chip. The chemical and mechanical environments during the
differentiation process have been studied for several cell lines differentiated from hiPSCs,
but as for hepatocytes most of the focus has been diverted to chemical stimulants,
resulting in insufficient hepatocyte maturation [2, The aim of this project is to mimic the
in vivo conditions of the differentiation of hepatocytes during the early embryonic stage
of human development where these cells are situated adjacent to the heart 1. The
recreation of the beating of the heart as a physical stimulus should lead to differentiated
hepatocyte-like cells that more closely resemble real primary hepatocytes. The hiPSCs
will be cultured in a poly-dimethyl siloxane (PDMS) microfluidic device that applies
strain and shear stress to the cells via pulsations of the adhering surface. After 12
consecutive days of stimulus application, the mature hepatocyte-like cells will be
analyzed using qRT-PCR against real primary human hepatocytes. The data collected
from this experiment will improve our understanding of the differentiation of hepatocytes
from hiPSCs and it will further assist in the manipulation of this process.

[1] Kamei, K. et. al. (2017). Integrated heart/cancer on a chip to reproduce the side
effects of anti-cancer drugs in vitro. RSC Advances,7(58), 36777-36786.
doi:10.1039/c7ra07716¢

[2] Pan, D. et. al. (2015). The role of mechanical stimuli in the vascular differentiation of
mesenchymal stem cells. Journal of Cell Science, 128(14), 2415-2422.

[3] Zorn, A.M., Liver development (October 31, 2008), StemBook, ed. The Stem Cell
Research Community, StemBook, doi/10.3824/stembook.1.25.1.
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Hepatocyte and Liver Microfluidic Device and Mechanical Stimulus
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