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Traditional 2D cell culturing conditions often fail to offer cells in vivo mimicking environment. Controlled 2D
cultures utilizing enabling engineering techniques such as microfluidics can provide tools to create more
reductionist models than traditional 2D cultures. Integration of additional sensors to monitor cell type
behavior, such as microelectrode arrays (MEA) to study neuronal network functions, bring additional ways
to gain more specific information about the cellular functions. Also, in addition of using patients derived
human induced pluripotent cells for disease modeling, insults mimicking brain traumas, such as hypoxia
induced damage can be integrated to the platforms.
Here, the development of human pluripotent stem cells based neuronal models in chips in our laboratory are
presented. The establishment and functionality of different types of chip set-ups, initial models of trauma,
and models mimicking nerve innervation are presented.

