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ABSTRACT

Nanofabrication is a cutting-edge field that enables the precise manipulation and structuring of materials at the nanometer 
scale, paving the way for groundbreaking advancements in electronics and medicine. By leveraging techniques such as 
lithography, self-assembly, and molecular deposition, nanofabrication facilitates the development of smaller, faster, and more 
efficient electronic devices as well as highly targeted drug delivery systems and diagnostic tools. This article explores the role 
of nanofabrication in next-generation electronics and medicine, discussing its key techniques, applications, challenges, and 
future directions.
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Commentary

INTRODUCTION

Nanofabrication is revolutionizing the way materials and devices 
are designed by enabling precise control over their structure 
and properties at the atomic and molecular levels. This field is 
crucial in the advancement of modern technology, particularly in 
nanoelectronics and biomedical applications, where miniaturization 
and functionality play a vital role. As the demand for more 
powerful computing systems, faster data processing, and advanced 
healthcare solutions grows, nanofabrication techniques are being 
increasingly adopted to push the boundaries of innovation. This 
article provides an in-depth analysis of the role of nanofabrication 
in next-generation electronics and medicine, highlighting its 
transformative impact and challenges [1,2].

DESCRIPTION

Nanofabrication encompasses a variety of techniques that allow for 
the structuring of materials at an extremely small scale. The key 
methods used in nanofabrication include [3].

Lithography techniques: Photolithography and electron beam 
lithography (EBL) are widely used in semiconductor manufacturing 
to create nanoscale transistors and circuits in microprocessors and 
memory devices.

Self-assembly processes: Chemical and biological self-assembly 
techniques enable the formation of highly ordered nanostructures 

without the need for external manipulation [4,5].

Thin-film deposition: Methods such as atomic layer deposition 
(ALD) and chemical vapor deposition (CVD) are used to fabricate 
ultra-thin films for applications in nanoelectronics and biomaterials.

Nanoimprint lithography: This technique is employed to create 
nanoscale patterns with high resolution and low cost, offering 
advantages for mass production [6].

Nanofabrication plays a critical role in two key areas:

Nanoelectronics: It enables the development of ultra-small, high-
performance transistors, flexible electronics, and energy-efficient 
computing devices.

Biomedical applications: Nanofabricated devices such as 
biosensors, drug carriers, and lab-on-a-chip systems improve 
diagnostic accuracy, targeted therapy, and personalized medicine 
[7,8].

DISCUSSION

The impact of nanofabrication in electronics and medicine 
is profound, leading to faster and more efficient computing 
technologies as well as more effective and minimally invasive 
healthcare solutions. However, several challenges must be addressed 
for widespread implementation.

One of the primary challenges is scalability. While nanofabrication 
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techniques offer precision and control, mass production at an 
economically viable scale remains difficult. Advanced lithographic 
techniques such as extreme ultraviolet (EUV) lithography are 
being developed to overcome these barriers in semiconductor 
manufacturing.

In biomedical applications, ensuring the biocompatibility and 
safety of nanostructured materials is a critical concern. Research on 
long-term effects, toxicity, and regulatory compliance is necessary 
to facilitate the clinical adoption of nanofabricated medical devices 
[9,10].

Furthermore, the high costs associated with research and 
development in nanofabrication pose limitations for widespread 
adoption. Collaborative efforts between academia, industry, 
and government agencies are essential to drive innovation while 
reducing costs.

CONCLUSION	

Nanofabrication is a cornerstone of next-generation electronics and 
medicine, enabling significant advancements in computing power, 
miniaturized devices, and healthcare solutions. While challenges 
such as scalability, cost, and biocompatibility remain, continuous 
research and technological breakthroughs are paving the way for 
broader adoption of nanofabrication techniques. As the field 
evolves, its integration into everyday technologies will play a crucial 
role in shaping the future of electronics and medicine, offering 
smarter, faster, and more efficient solutions to global challenges.
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