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Preface

Nanorobotics and nanodiagnostics are the emerging tools in the history of 
nanotechnology to combat several animal and plant diseases. Nanorobots or 
nanobots of approximately 50–100 nm wide can perform various works, such as 
targeted drug delivery, biosensing, tumor clearance, and surgery. Nanodiagnostics 
uses various nano-biosensors acting as biological recognition elements for detecting 
various analytes (glucose, antibiotics, toxins, etc.). Robotically coupled nano- 
micromotors inserted into the blood may be able to sense, detect, and eliminate 
potential microorganisms, tumor cells, or toxic substances. The nanorobotics and 
nanodiagnostics are integrated parts of human health and the agroecosystem. 
Nanorobotic agriculture tools include nonporous platforms, wearable devices, 
micro-nanoneedle patches, nanoparticle-based sensors, quantum dots, and CRISPR/
Cas9-based tools that can precisely sense and eliminate plant pathogens for 
sustainable agriculture and the food industry. This book, Nanorobotics and 
Nanodiagnostics in Integrated Biology and Biomedicine, is the first volume of the 
original book series approved by Springer Publishing Ltd. More specifically, this 
book focuses on the recent developments and significant breakthroughs in 
nanorobotics and nanodiagnostics based on various nano- or biopolymer materials, 
Lab-on-a-chip devices, printed nanobots, biomolecule sensors, and advanced 
stimuli-responsive nanodevices, beneficial for human health and agriculture. The 
present volume comprises 18 chapters prepared by magnificent authors from Brazil, 
China, Pakistan, Egypt, India, South Africa, South Korea, Saudi Arabia, and the 
United States. We hope that a combination of 18 outstanding chapters written by 
professionals and experts represents an extensive knowledge of nanorobotics and 
nanodiagnostics techniques. We express our sincere gratitude to all the contributing 
authors who helped us and made their comments about editing the entire book. 
Without their excellent skills, extensive efforts, and support, writing this book might 
not have been possible. We hope that the present volume not only encourages the 
people working in this field but also inspires young scientists and researchers to 
enlighten the future nanorobotics and nanodiagnostics skills. Last but not least, we 
would like to thank Springer Publishers for supporting and helping us throughout 
the journey. We express our sincere gratitude to the Springer staff, editorial directors 



vi

(Paul Ross and Guido Zosimo-Landolfo), senior editor (Eric Stannard), and 
managing staff for their tremendous efforts and assistance. We also want to thank all 
the reviewers for spending their precious time during the review of chapters. We 
would also like to thank our family members and colleagues for their continuous 
support and assistance.

Chuncheon, (Republic of Korea) Ki-Taek Lim
Giza, Egypt Kamel A. Abd-Elsalam 
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