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Introduction
Materials Science is the multidisciplinary field that focuses on 

the design, characterization, and application of materials in various 
industries. It bridges the gap between the principles of chemistry, 
physics, engineering, and manufacturing to develop new substances 
that can be used in everything from electronics to construction, 
healthcare to energy storage [1]. The development of new materials 
has enabled groundbreaking innovations across technology, improving 
the efficiency, sustainability, and capabilities of modern devices and 
infrastructure. Materials science involves studying the properties of 
materials—such as metals, polymers, ceramics, and composites—at 
different scales, from the atomic to the macroscopic. These materials 
can be manipulated at various levels to optimize their performance and 
introduce new functionalities, making them essential in almost every 
aspect of human life [2,3].

These are materials typically characterized by their good electrical 
and thermal conductivity, strength, and malleability. Common metals 
include steel, aluminum, copper, and titanium. Polymers are organic 
compounds made up of long chains of molecules. They can be either 
synthetic (e.g., plastics like polyethylene and PVC) or natural (e.g., 
rubber, silk, and cellulose). Polymers are prized for their flexibility, 
lightweight nature, and resistance to corrosion. Ceramics are inorganic, 
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