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Hepatocytes play a critical role in drug metabolism in the human body, and thus
culturing these cells in vitro would allow for humane safety testing of new drugs. Instead
of using human primary hepatocytes, causing human induced pluripotent stem cells
(hiPSCs) to differentiate into hepatocyte-like cells (HLCs) is one method of obtaining
cells for culture. Additionally, it is a promising treatment for liver disease. However,
current methods have produced cells resembling fetal hepatocytes more closely than adult
ones, and do not express enzymes critical for drug metabolism. We hypothesize that
using 3D cell culture as well as incorporating tensile stress and small-molecule
compounds into the culture environment might better mimic in vivo conditions and thus
produce more mature HLCs from hiPSCs. To study 3D cell culture and chemical
compounds, we introduce six compounds to a microfluidic culture environment. These
compounds are thought to play a role in signaling pathways related to hepatocyte
differentiation and maturation. Of them, five have been used in other types of culture,
while one is entirely new to differentiation research. Hepatocyte-committed hiPSCs at 16
days of growth are cultured in microfluidic wells with different combinations of the
compounds added to a hepatocyte-growth basal medium. At day 22, cells are harvested
and gene expression will be evaluated using immunocytochemistry and quantitative
reverse transcription polymerase chain reaction (RT-PCR) to determine which
compounds produce HLCs most similar to adult hepatocytes. We expect that the final
results will help in further refinement of HLC maturation procedures.
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culture on a larger, traditional plastic plate.
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Genes with greatest change in expression

Polydimethylsiloxane (PDMS) polymer can be poured into a mold to make
culture environments of desired shape.
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