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Nanotechnology approaches for controlling neural stem cell fate
This presentation will focus on the interface between nanomedicine and stem cell biology.
Even though it is well-established that stem cell fate is regulated by interactions that occur
between microenvironmental cues and intrinsic cellular programs, our understanding of
the function of the microenvironment and gene expression in neural stem cells is
hampered by the limitations of conventional methods and the lack of extensive knowledge
of multiple regulatory signals. If complex stem cell behaviors, such as differentiation and
proliferation, are to be fully investigated, both approaches from nanotechnology—the “topdown” patterning of extracellular matrix (ECM) and signal molecules (e.g. ECM
compositions, nanotopography, pattern geometry, and pattern density), and the “bottomup” synthesis of multifunctional nanoparticles and their surface modification with specific
signal molecules—should be combined synergistically. To address the aforementioned
challenges, our research mainly focuses on two approaches: i) to synthesize wellcontrolled three-dimensional graphene-nanoparticle hybrid structures, ii) to establish welldefined surface chemistry for functionalizing graphene-hybrid nanostructures, and iii) to
develop combinatorial arrays of graphene-nanoparticle hybrid structures for biodetection
and other stem cell-based regenerative medicine.
In this presentation, a summary of the most updated results from these efforts and future
directions will be discussed.
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