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The ever-increasing attention on environmental problems and sustainability has highlighted several issues
related to the use of conventional pesticides in the agricultural industry and the use of more effective food
preservatives for the development of active packaging against food waste. In the search for natural antimicro-
bial and insecticide alternatives, essential oils and their active components have emerged as promising candi-
dates, although they suffer from some drawbacks related to their physical properties. We exploited different
crystal engineering approaches to stabilize the active components of the essential oils into the solid-state, ei-
ther trapping them into flexible metal organic frameworks via crystalline sponge methods[1,2] or designing
novel cocrystals with the final aim of controlling their release into the environment[3-5]. Wherever possible,
and particularly for cocrystals, mechanochemical syntheses were preferred to wet reaction strategies. Provid-
ing “greener” and potentially less-expensive strategies than traditional solution methods, mechanochemistry
was dubbed by the International Union for Pure and Applied Chemistry (IUPAC) as one of the 10 chemical
innovations that will change our world. An excursus on different case studies will be provided with an hint
into the mechanistic description of the mechanochemical synthesis via time-resolved in situ monitoring X-ray
powder diffraction (TRIS-XRPD).[6,7]
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