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ABSTRACT

Due to climate change and the global rise in temperatures, particularly in the Middle
East and specifically in Saudi Arabia, the need for effective means of protection
against harmful ultraviolet rays (UVA/UVB) has increased. These rays accelerate skin
aging and cause hyperpigmentation, especially on the hands during driving, cycling,
or walking under direct sunlight. Traditional solutions often lack durability, comfort,
and sustainability. These fibers are characterized by their ability to absorb moisture
and regulate temperature, thereby reducing sweat accumulation and limiting bacterial
growth. The structural properties of the fabric provided a high level of clothing
comfort, combining softness and flexibility, which made the glove comfortable to use
even in hot climatic conditions. The results showed that the sample treated with 0.5%
TiO: demonstrated the best integrated performance, achieving an Ultraviolet
Protection Factor (UPF) of 100, outstanding mechanical properties (compression
energy = 73.91, compression resilience = 100, thickness at maximum load = 100), in
addition to complete antimicrobial resistance against both Staphylococcus aureus
and E. coli (100%). This sample also recorded the largest ideal area (673.91) and the
highest quality factor (96.273), indicating that this concentration is optimal for the
preparation of sustainable protective gloves. These findings confirm the great
potential of Tencel fabrics treated with TiO. nanoparticles in producing sustainable
protective textiles that provide effective skin protection against ultraviolet radiation,
limit bacterial growth, and simultaneously ensure high clothing comfort, making this
glove a practical and reliable innovation for the harsh climatic conditions of Saudi
Arabia.

Keywords: Preparation, Protective Gloves, Sustainability, protection, Ultraviolet
Radiation, Bacteria.
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