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Bioactive fabrics are emerging as non-invasive therapeutic tools, capable of modulating cellular
responses through the localized release of infrared waves and negative ions at physiological
temperatures. Although their clinical application in inflammation-related conditions is expanding,
the underlying biological mechanisms remain largely unclear. To investigate their potential effects
on oxidative stress, cell viability, and inflammatory activation, we developed InRED (Inflammatory
Response and Endothelial Dysfunction), a human in vitro co-culture model based on endothelial cells
(HUVECs) and THP-1 monocytes. This platform provides a versatile and translational tool to validate
and study cellular behaviour under inflammatory conditions in a controlled environment. Cultures
were exposed to pro-inflammatory stimuli and treated with bioactive fabrics. Treatment was
performed indirectly by placing the fabric around the culture wells to allow exposure without direct
contact with the cells. Cell viability was assessed using MTT and Live/Dead assays, oxidative stress
was evaluated through DHE fluorescence, and ICAM-1 expression was analysed by Western blotting
as a marker of endothelial activation under inflammatory conditions. Cytokine profiling was also
performed to characterise the inflammatory microenvironment and further assess the
immunomodulatory effects of the fabric. In HUVECs, exposure to the fabric was associated with
decreased reactive oxygen species levels and increased ICAM-1 expression. These preliminary
findings suggest a potential role for bioactive fabrics in modulating endothelial responses to
inflammatory stimuli. Moreover, they highlight the value of this nanotechnology-based approach as
an innovative and KET-aligned strategy for non-invasive modulation of endothelial dysfunction and
inflammatory processes.
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