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ABSTRACT

Nanorobotics, a swiftly advancing field merging nanotechnology and robotics, promises transforma-
tive impacts on various industries and daily life. This chapter offers an insightful survey of nanorobot-
ics, delving into its core concepts, applications, and challenges. Manipulating nanoscale entities, this 
interdisciplinary field pioneers nanosensors, actuators, power sources, and communication systems. 
Nanorobotics unlocks unparalleled potential in medicine, enabling targeted drug delivery, precise diag-
nostics, and minimally invasive surgeries. It extends to environmental monitoring, manufacturing, and 
IT. Challenges like fabrication techniques and ethical concerns are noted. Anticipating advancements, 
nanorobotics may grow more autonomous through AI and machine learning. Its potential to reshape 
industries, enhance health, and bolster ethical practices underscores the importance of responsible 
innovation. In summation, this chapter provides an encompassing view of nanorobotics, spotlighting 
applications, hurdles, and future trajectories.
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INTRODUCTION

Nanorobots, small machines with nanoscale functions, are being investigated in fields like medicine, 
manufacturing, and environmental applications. They consist of sensors, actuators, power sources, com-
munication systems, and control mechanisms. Created using materials like metals, polymers, or DNA, 
nanorobots can be made using techniques like nanolithography, self-assembly, or molecular engineering. 
Nanoscale robotic devices can repair damaged tissues, deliver targeted therapies, and identify diseases 
early. Advancements in nanorobotics make this world a reality, enabling complex structures to be as-
sembled with unparalleled accuracy and efficiency.

The intended applications of nanorobots determine how well they function. They have the ability to 
control molecules or cells, deliver medications to particular organs or tissues, detect and identify illnesses 
or environmental problems, and even repair damaged tissues or build nanoscale structures. Nanorobots 
are created using a variety of techniques, such as bottom-up assembly at the atomic or molecular level, 
top-down fabrication by scaling down larger structures, or by taking design cues from biological systems.

Nanorobots have a plethora of potential uses. They show promise in the treatment of cancer, non-
invasive surgeries, targeted drug delivery, and cellular-level disease diagnosis. Nanorobots’ precise na-
noscale manufacturing capabilities have the potential to revolutionise industries like electronics, materials 
science, and energy storage. Furthermore, by removing pollutants, keeping an eye on environmental 
conditions, and restoring ecosystems, nanorobots have the potential to aid in environmental remediation.

Toxicology and biocompatibility are important factors to take into account when developing nanoro-
bots. For nanorobots to be used safely and effectively, it is crucial to ensure that they are compatible with 
biological systems and to reduce any potential toxicity. To ensure the biocompatibility of nanorobots, 
ongoing research is focused on understanding the interactions between them and living things. Nanoro-
bots have a bright future ahead of them. With ongoing advancements in nanotechnology and robotics, 
it is anticipated that nanorobot capabilities and applications will continue to advance. By offering un-
matched control and advancements in a number of fields, nanorobots have the potential to revolutionise 
manufacturing, healthcare, and environmental solutions.

This chapter explores the fascinating world of nanorobots, revolutionizing industries, medicine, and 
other fields due to their small size and remarkable capabilities. It explores various types, including synthetic 
and bioinspired models, and their locomotion, sensing, manipulation, and applications in various fields.

COMPONENTS OF NANOROBOTS

Nanorobotics is an interdisciplinary field combining nanotechnology and robotics to design, fabricate, 
and control nanoscale machines for specific tasks. It relies on components like sensors, actuators, power 
sources, and communication systems. This chapter will explore nanorobotics’ foundational components, 
unlocking potential applications in medicine, manufacturing, and environmental monitoring. (Kumar 
et al., 2018).

Nanosensors

Nanosensors are essential components in nanorobots, enabling them to perceive and interact with their 
environment at the nanoscale. These miniaturized devices detect and measure various physical and 
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