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Cotton fabrics were treated with a simple two-step dip-coating process: first with a layer of reduced 
graphene oxide (rGO), followed by an ultra-thin layer of polyurethane (PU). The PU layer serves to protect 
the rGO without compromising the original softness and flexibility of the cotton. The rGO coating 
significantly improves the fabric’s electrical conductivity, while the PU enhances its durability—
maintaining stable surface resistivity even after 10 washing cycles at temperatures up to 40 °C. 
Additionally, the coated fabrics show promising potential for thermal therapy, as they can effectively 
localize and retain heat around a specific heat source. The presence of the PU layer also imparts 
piezoresistive behavior, with the fabric demonstrating a consistent electrical response under stretching 
up to 50% deformation. It also exhibits high sensitivity at low strains, with gauge factor values reaching 
11.7, and a fast response time of just 500 ms when stretched at a rate of 100 mm/min at 2.5% strain. In 
a different method, a 3D PET textile was treated three times with an aqueous dispersion of graphene 
oxide (GO) at a concentration of 0.2 wt%, followed by a reduction process. Afterward, the fabric was 
immersed in a water-based PU dispersion (37 wt%) that had been blended with a dispersion of 
hexagonal boron nitride (h-BN) in water (0.2 wt%), containing 1.5 wt% SDS relative to h-BN, with a weight 
ratio of h-BN to PU of 1:10. The aim of this approach was to create thermally engineered textiles capable 
of efficiently conducting and transferring heat. Overall, these results highlight that rGO/PU-coated 
fabrics are highly promising as wash-resistant, electrically conductive e-textiles, offering improved 
comfort, enhanced thermal performance for therapy applications, and piezoresistive properties 
suitable for motion sensing, such as human movement monitoring. Moreover, the rGO/h-BN/PU 2D 
coating showed strong potential for managing heat in 3D PET textiles. 


