
Annemie Maes’ her “Sensorial Skin for an Intelligent Guerilla Beehive” bio-art installation is a 

speculative project that provides a perfect framework to expand the limits of the applicability of 

biomaterials and biosensors research, and at the same time the huge global problem of the 

disapperance of the bees is offering a powerful way to disseminate these novel scientific 

technologies. 

The research and development of the device has been a constant exploration on the edge of art, 

science and biohacking.  

The goal is to provide a biological skin for a beehive, a skin that functions as an interface to 

compute and communicate the outer environmental and the internal beehive signals.  

For example, a modified Deinococcus Radiodurans is able to change color when it senses air 

pollutants, but it is resistant to radiation and dry wheather. Such skin was conceived to be 

constituted by organic biomaterials, not only to maintain the coherence of the sustainability and 

the biodiversity narrative, but also to take advantage of many of the research done in the tissue 

engineering field.  

The initial idea was to create a “sandwich” of cellulose/chitosan/cellulose. Allowing an outside 

cellulose layer to accommodate a sensing-biofilm and an internal cellulose layer to hold a 

designed microbiome. Fore instance, with benefitial probiotic bacteria for bees (such as some 

Lactobacillus) or micro-organisms (genetically engineered if needed) able to detect or fight 

against Varroa parasite.  

Thus, we have invested most of our efforts in experimenting with different technologies to create 

the skin with chitosan and bacterial cellulose. Our research has gone from 3D bioprinting with 

different percentages and mixtures of chitosan and purified bacterial cellulose to develop a 

bioreactor for Acetobacter xylinum with a rotating device to ensure the growth of a smooth layer 

of biocellulose covering the surface of the rotating beehive structure. We have also tested the 

growth of several E.coli strains, D. Radiodurans and non isolated culture samples from forest 

beehives on the bacterial cellulose skins.  

The final outcome (as exposed) presents a grown cellulose layer with x-gal, in which we have 

grown Lactobacillus plantarum able to change to blue color if present. This result acts as a proof 

of principle that demonstrates that our approach of creating a bacterial biofilm with color in a 

biocellulose skin is feasible in a non highly-scientific environment.  

 

Off note: most of these experiments have been carried out in the DIYBio Barcelona biohack 

space (of which I am one of the founders and president) and a few of them at UPF Complex 

System Lab.  
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