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Preface

In vitro cultures of dissociated neurons coming from different brain areas retain
important functional properties of the tissue of origin, thus representing a perfect
trade-off between more realistic (but complex) experimental models and theoretical
(but limited) modeling approaches. Moreover, the possibilities offered by the
latest technologies allow the simultaneous monitoring of several units at high
spatiotemporal resolution and for very long time periods, from hours to days and
even months. These technological developments are giving new opportunities in
terms of experimental design, but also posing new problems in terms of data
management and interpretation.

In this book, the authors provide an overview of the incredible developments
achieved in the study of in vitro neuronal networks to make the scientific com-
munity aware of the enormous potential of this experimental model but also of
its limitations. We will start from culturing methodologies, including the use of
innovative nanotechnologies and nanomaterials. The establishment of stem cell-
derived neuronal cultures will be also discussed, as well as the description of in
vitro experimental models exhibiting pathological behaviors. We will review the
techniques used for measuring networks’ activity from many channels, mostly
focusing on planar microelectrode arrays. Then, we will present recent improve-
ments in large-scale data analysis and interpretation. Finally, we will introduce a set
of applications for novel experimental designs, including neurotoxicology, stem cell
technology, closed-loop electrophysiology, and hybrid systems.

The book has four major parts:

Part I: In Vitro Neuronal Cultures: Experimental Models and Nanomaterials
Part II: Recording Techniques
Part III: Data Analysis Methods
Part IV: Applications

This book is designed for professionals from both academic and non-academic
fields working, or starting to work, with cultures of neurons in vitro. Target special-
ists among academics could be professors, technicians, postdocs, and graduate and
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undergraduate students. Outside academia, managers in business development/sales
could be interested in knowing the latest state-of-the-art achievements. It is also
designed for teaching undergraduate and graduate students and researchers.

Genova, Italy Michela Chiappalone
Genova, Italy Valentina Pasquale
Enschede, The Netherlands Monica Frega
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