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Abstract
The development of advanced functional materials with desirable structural, optical, and
antibacterial properties has attracted considerable attention in materials science and
nanotechnology. This study focuses on the investigation of structural characteristics, optical
behaviour, and antibacterial activity of synthesized materials, with particular emphasis on their
potential for innovative applications. Structural properties provide essential information about
crystallinity, phase formation, particle morphology, and elemental composition, which can be
examined using techniques such as X-ray diffraction, scanning electron microscopy, and
related analytical methods. Optical investigations, including ultraviolet-visible spectroscopy
and photoluminescence studies, help determine absorption behaviour, optical band gap,
electronic transitions, and other properties that influence the suitability of materials for
optoelectronic and sensing applications. Antibacterial activity is evaluated against selected
pathogenic microorganisms to assess the ability of the synthesized materials to inhibit bacterial
growth. The antibacterial performance may be associated with surface characteristics, particle
size, reactive oxygen species generation, and interactions between the material and microbial
cells. The integration of structural and optical characterization with biological evaluation
provides a comprehensive understanding of material performance and facilitates the
development of multifunctional materials. Such materials may have potential applications in
healthcare, antimicrobial coatings, environmental protection, water treatment, sensors, and
other emerging technologies. The study demonstrates the importance of combining material
characterization with biological assessment to support innovation and the development of safer,
efficient, and technologically useful materials.
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