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ABSTRACT

Cellulose is one of the most abundant and cost-effective raw biomaterials in the world, playing a
significant role in the development of sustainable materials. Its modifiability and diverse
applications, particularly in producing multifunctional paper materials, have attracted
considerable attention in line with Plastic ban"policies. However, the hydrophilic nature of
cellulose significantly limits its applications and poses a significant challenge in developing
sustainable alternatives to plastic. In this context, producing superhydrophobic paper,
characterized by a contact angle above 150° and a sliding angle of less than 10°, has emerged as
an innovative solution. Inspired by the lotus effect, these papers offer unique water resistance
properties. Superhydrophobic papers have particularly extensive applications in the packaging
industry, as they can protect products from moisture and liquids while remaining environmentally
friendly. These characteristics make superhydrophobic papers an ideal choice for packaging food,
pharmaceuticals, and moisture-sensitive products. Research on the design and fabrication of
superhydrophobic cellulose-based surfaces has grown significantly in recent years. Therefore, this
review article first discusses the concept of superhydrophobic surfaces and the lotus effect. It then
elaborates on the scientific principles of surface wettability, the governing models of this
phenomenon, and the factors influencing the formation of superhydrophobic surfaces based on
cellulose materials. Finally, the diverse applications of superhydrophobic papers, including

sustainable packaging and the development of environmentally friendly products, are analyzed and
evaluated.
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