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Abstract

Advancing sustainable coating systems requires innovative approaches that combine functionality, environmental
compatibility, and material durability. This work presents a bio-based approach aligned with green chemistry principles
for next-generation surface technologies, integrating microbial systems into materials development. Designed as
living coatings, these systems offer potential for carbon sequestration, pollutant capture, oxygen production, and
durability with self-healing properties.

The coating functionality is achieved through the selection and spatial organization of metabolically active
microorganisms, tailored to support material compatibility and enhance surface performance. Computational tools,
including metabolic modeling and machine learning, guide the formulation of stable and responsive microbial
assemblies suited to diverse substrates.

The REMEDY project provides the research framework for advancing this approach, combining microbiology,
materials chemistry, and sustainable design. Emphasis is placed on compatibility with porous and non-porous
substrates, the development of nutrient-efficient formulations, and the potential for circular use cycles. These living
coatings contribute to the evolution of Engineered Living Materials (ELMs) and represent a shift toward biologically
enhanced materials with built-in adaptability.

This work aligns with the principles of green chemistry and the Safe and Sustainable by Design (SSbD) framework.
It also directly contributes to the United Nations Sustainable Development Goals (SDGs), particularly: 3, 7, 9,
11, 12, 13, and 15, by proposing coatings that reduce chemical inputs, extend material life, and enable intelligent
environmental response.
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