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Preface

Devices utilizing microscale fluidic components (microfluidics) and microelectrome-
chanical systems have become an important focus in a variety of disciplines, includ-
ing biology and biological engineering, and have revolutionized multiple technological
fields, from medical electronic devices to diagnostics and therapeutics. In the last
decade, however, there has been additional multidisciplinary effort to gain control
over biological systems on the nanoscale, by reducing the size of key elements in such
devices down to the submicron scale or by controlling certain substrate properties such
as topography and chemistry. These nanoscale approaches are extending the current
capabilities of biological research by allowing the experimenter excellent control over
multiple system parameters on a molecular scale—while at the same time offering
increased performance in terms of data accuracy, precision, and collection time.

This book provides valuable insight into the latest developments in nanoscale technol-
ogies for the study of biological systems, in three parts. The first part focuses on device
fabrication methods targeting the substrate on the nanoscale through surface modifica-
tion, for example, by tailoring wettability. This section of the book also explores the
generation of nanostructured biointerfaces and bioelectronics elements. This includes
a discussion of the physics and modeling of DNA structures in biosensors as a perfect
example of nanoscale biological engineering. We will also take a look at microfluidi-
cally generated droplets as reactors enabling nanoscale sample preparation and analy-
sis. The second part is devoted to biosensors and integrated devices with nanoscale
functionalities. From sensors that monitor the success of tissue implants to nanofluidic
devices for nucleic acid analysis, this section of the book gives an overview of the most
common and, therefore, perhaps the most relevant biosensor technologies that are based
on nanoscale principles. The third part is devoted to a general discussion of the biologi-
cal applications of nanoscale devices, including a review of nanotechnology in tissue
engineering and regenerative medicine. Here, we are particularly interested in utilizing
engineering approaches on the nanoscale to generate, control, and monitor tissues, and
we discuss bone tissue and vascular structures as typical application areas.

The target audience is academic researchers primarily in biological and biomedi-
cal engineering, but the book is also accessible to researchers in related disciplines
such as electrical engineering, biophysics, and biochemistry. We thank all the con-
tributors for their insights into the newest technologies and for sharing their knowl-
edge with our audience. We are hopeful that this book will stimulate the reader
to pose new questions and develop new solutions and applications in the effort to
advance nanoscale engineering in biological fields.

Krzysztof (Kris) Iniewski
Vancouver, British Columbia, Canada

Seila Selimovi¢
Washington, DC
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