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		Abstract

		Translating the potential of transition metal catalysis to biological and living environments promises to have a profound impact in chemical and cell biology, and in biomedicine. In recent years there have been several reports on metal-based reagents capable of working in biological mixtures and cellular settings; unfortunately, most of these catalysts are gradually deactivated by components of the cellular milieu. Therefore, a major challenge in the field consists of creating metal-based catalysts which remain active over time, so that the desired reactions can be performed in a recurrent and dose dependent way. Herein, we demonstrate that embedding a reactive metallic core within a porous MOF-based cloak preserves the catalytic site from passivation and deactivation, while allowing a suitable diffusion of the designed reactants. Specifically, we report the fabrication of nanoreactors composed of a palladium nanocube core and a nanometric imidazolate framework, which behave as robust, long-lasting nanoreactors capable of removing propargylic groups from phenol-derived pro-fluorophores in biological milieu, and inside living mammalian cells. These heterogeneous catalysts drastically outperform other state of the art homogeneous and heterogeneous palladium catalysts and, importantly, they can be reused within the same cells, promoting the chemical transformation of recurrent batches of reactants. We also report the assembly of tissue-like 3D spheroids containing the palladium nanoreactors and demonstrate that they can also perform the designed reactions in a repeated, dose dependent manner. These results set the stage for the development of “implantable catalytic tissues”. 
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