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Preface

The first decade of the 21st century has been labeled “the sensing decade.” Biosensing, 
based on nanomaterials, is one of the hottest topics in nanotechnology and nanosci-
ence. The unique properties of nanomaterials offer excellent platforms as electronic 
and optical signal transduction to design a new generation of biosensing devices. 
Thus, nanobiosensing opens up the novel concepts for basic research and new tools 
for ultrasensitive biosensing in clinical, environmental, and industrial applications.

With the achievements of nanotechnology and nanoscience, a wide variety of 
nanoscale materials with different sizes (1–100 nm), shapes, and compositions 
have been introduced to biosensing. The small sizes of nanoparticles break through 
the limitation of structure miniaturization, leading to lower detection limits, even 
reaching zeptomolar concentrations. Furthermore, the biofunctional nanoparticles 
can produce a synergic effect among catalytic activity, conductivity, and biocom-
patibility to accelerate the signal transduction. Most importantly, nanoscale materials 
are in direct contact with the environment, which permits them to act as chemical 
and biological sensors in the single molecular detection of biomolecules. As of this 
writing, nanobiosensing is routinely being applied in biological systems. Future 
efforts on nanomaterial-based biosensing will involve in vivo detection with less 
cytotoxicity, high sensitivity, and long-term stability for early screening of disease 
biomarkers and reliable point-of-care diagnostics.

This book introduces novel principles and detection strategies in the area of bio-
sensing based on nanomaterials. Each chapter provides a theoretical overview of a 
different topic and the interesting bioanalytical application of nanobiosensing 
devices. The most exciting and unique aspect of the book is that the utilization of 
nanomaterials not only enhances the biosensing capabilities, but also brings out 
newer approaches such as biomimetic, reagent-less biosensing, and single molecular 
detection.

The material is presented in 18 chapters, covering the most successful nanoma-
terials used so far in biosensing. The first four chapters of the book, contributed by 
Huangxian Ju (Chap. 1), Songqin Liu and Huangxian Ju (Chap. 2), Zhihui Dai and 
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Huangxian Ju (Chap. 3), and Jianping Lei and Huangxian Ju (Chap. 4), describe the 
biofunctionalization of nanomaterials, signal amplification strategies for nanobio-
sensing, and nanostructured mimicking enzymes. The next six chapters focus on 
ultrasensitive platforms using various nanomaterials, such as carbon nanofiber, 
nanoporous silica, carbon nanotubes, quantum dots, molecularly imprinted nanopar-
ticles, and sol–gel nanoparticles; they are contributed by Xueji Zhang and Lei Su 
(Chap. 5), Shuo Wu and Huangxian Ju (Chap. 6), Jianping Lei and Huangxian Ju 
(Chap. 7), Guizheng Zou and Huangxian Ju (Chap. 8), Ruizhuo Ouyang and 
Huangxian Ju (Chap. 9), and Jiuhong Yu and Huangxian Ju (Chap. 10). The last eight 
chapters illustrate the successful applications of nanobiosensing in environmental 
screening and clinical diagnosis and have been contributed by Xueji Zhang and 
Chunyan Wang (Chap. 11), Sichun Zhang and Huangxian Ju (Chap. 12), Dan Du and 
Huangxian Ju (Chap. 13), Zong Dai, Joseph Wang, and Huangxian Ju (Chap. 14), 
Zhifeng Fu and Huangxian Ju (Chap. 15), Yongkang Ye, Joseph Wang, and Huangxian 
Ju (Chap. 16), Lin Ding and Huangxian Ju (Chap. 17), and Jie Wu, Joseph Wang, and 
Huangxian Ju (Chap. 18). We are very grateful to all the authors who contributed 
their high-quality work. We also thank Jie Wu for her help in editing the whole book.

This book involves a broad audience, such as those involved in the research, 
teaching, learning, and practice of biosensing, based on various nanomaterials, in 
biomedical, military, industrial, and clinical applications. We are fortunate to have 
had the opportunity to undertake this enormous project. We warmly acknowledge 
the gracious support of our families. Finally, we also thank Springer’s editors for 
doing a remarkable job to publish this book.
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