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Abstract:  

Biohybrid nanostructures in which Metal-Organic Frameworks (MOFs) are used as functional porous 

scaffolds for the entrapment and preservation of different bioentities is a prolific topic in the field of MOFs 

that has grown very rapidly in the last years. The biocompatibility, processability, and plausible large-scale 

production of these biohybrids have fulfilled industrial requirements and are providing innovative solutions 

in biotechnology, health and food-related applications, among others. 

In this communication, we will cover examples of biohybrid nanostructures obtained by different synthetic 

approaches such as direct impregnation or in situ biomineralization. We will show the encapsulation of a 

natural preserving food molecule, carvacrol, into mesoporous MIL-100(Fe) nanoparticles with high 

payloads. When processed in polymeric films, MIL-100(Fe) scaffold endorses a remarkable carvacrol 

sustained delivery with improved bactericide activity against E. Coli and L. innocua.[1] These features 

position the obtained biohybrid as a competitive candidate for food packaging. 

Second, we will introduce a general method for the preparation of protein@MOFs biohybrids triggered by 

the spontaneous MOF growth under biocompatible conditions. For the first time, a MOF is grown onto a 

broad variety of proteins regardless of their surface nature, including alkaline proteins previously 

inaccessible by the well-developed azolate-route.[2] These biohybrids retain protein activity in denaturing 

conditions and allow triggered release which is highly convenient for advanced therapies including 

immunotherapies and the development of RNA-based vaccines. Finally, we will demonstrate the potential 

of these biohybrids in the intracellular release of myoglobin (Mb) and subsequent O2 delivering into hypoxic 

A549 cells overcomimg hypoxia-associated chemoresistance. 
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Scheme 1. Biohybrid formation by in situ MOF growth and triggered protein release. 
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