25

Chapter 2

Artificial Intelligence Integration
With Nanotechnology

Hussein A.H. Jaber

Lebanese University, Lebanon

Zahraa Saleh
https://orcid.org/0000-0002-0781-4096

NanosTech, Lebanon

Wassim Jaber
https://orcid.org/0000-0003-0676-1719

NanosTech, USA

Adnan Badran
University of Petra, Amman, Jordan

Hatem Nasser
Faculty of Science, Holy Spirit University of Kaslik, Lebanon

ABSTRACT

Artificial intelligence integration with nanotechnology unveils transformative advancements
achieved through their convergence. This chapter presents a comprehensive overview of recent
interdisciplinary developments resulting from seamless Al and nanotechnology integration. It
highlights Al’s pivotal role in nanotech research, spanning scanning probe microscopy, nanoscale
material classification, and more. The chapter explores nanocomputing’s potential, driven by this
synergy, pushing information sciences toward novel computational power and data representation.
Healthcare undergoes profound changes, leveraging Al-nanotech fusion for precision medicine,
cancer treatment, and drug delivery, promising improved outcomes. Advocating their joint poten-
tial, this chapter envisions a future revolutionizing industries, fostering scientific breakthroughs,
and enhancing human well-being.
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Artificial Intelligence Integration With Nanotechnology

1. INTRODUCTION

The integration of Artificial Intelligence (Al) with Nanotechnology represents a transformative frontier in
scientific exploration and technological innovation. This chapter delves into the synergistic convergence
of these two cutting-edge fields, exploring their collective potential to revolutionize various aspects of
science, industry, and healthcare.

1.1 Background

In recent years, there has been a remarkable upsurge in the utilization of Al tools within the realm of
nanotechnology research. This section provides an insightful background, tracing the development of
Al and Nanotechnology, and elucidates the factors that have propelled their integration. It sheds light
on the pivotal role played by Al in enhancing data acquisition, analysis, and decision-making processes
in the nanoscale domain.

1.2 Significance

The integration of Al and nanotechnology is a rapidly developing field with the potential to revolutionize
many aspects of our lives. This chapter provides a comprehensive overview of the recent developments
and interdisciplinary applications arising from the seamless integration of artificial intelligence (AI)
and nanotechnology. It highlights the significant role of Al in nanotechnology research, encompassing
diverse areas such as scanning probe microscopy, biological nanosystems study, material properties
classification at the nanoscale, theoretical approaches, and nanodevice design. Furthermore, the chapter
delves into the potential of nanocomputing hardware development, driven by the synergy between Al
and nanotechnology, thus propelling the information sciences into novel territories of computational
power and data representation. The realm of healthcare witness’s profound transformations as the chapter
discusses the innovative implications of Al and nanotechnology in precision medicine, cancer treatment,
drug delivery, and diagnostic assays. This integration facilitates data analysis, pattern recognition, and
personalized drug delivery systems, promising enhanced patient outcomes and disease management. By
emphasizing the interface of Al with nanotechnology, the chapter advocates for a future that embraces
these technologies’ combined potential to revolutionize industries, foster scientific breakthroughs, and
promote human well-being.

2. Al IN NANOTECHNOLOGY RESEARCH

This section explores the dynamic interplay between Artificial Intelligence (Al) and Nanotechnology
research, elucidating how Al has revolutionized the way nanoscale phenomena are investigated and
harnessed for technological advancements. Al can be used to automate tasks, analyze data, and generate
new ideas. This has led to a number of new applications for Al in nanotechnology, including Scanning
Probe Microscopy, Biological nanosystems study, Material properties classification at the nanoscale,
Theoretical approaches and Nanodevice design.
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