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Expanding the Industrial Use of Robust Oxidative Biocatalysts for the 

Conversion and Production of Alcohols 

The ROBOX project has now been ongoing for two and a half years developing improved  chemical manufacturing 

processes by replacing conventional chemistry, chemical catalysts and solvents in the chemical plant processes by 

new biocatalysts that can be utilized in benign water based operations. 

More information about our advances are available on our Website, Twitter account, Facebook profile and 

LinkedIn presence where you can learn more about our activities.  

http://www.h2020robox.eu/  

https://twitter.com/ROBOX_Enzymes  

https://www.facebook.com/RoboxBiocatalysis  

https://www.linkedin.com/in/robox-h2020/  

Biocatalytic processes applied in the chemical and pharmaceutical industry involve different enzymes which are 

nature’s biocatalysts such as the so called alcohol dehydrogenases (ADH) and cytochrome P450s which are being 

used to oxidize substrates. These enzymes (or modified versions of these enzymes) are useful catalysts in the 

production of a large range of chemical compounds required as part of products required by consumers including 

many used in pharmaceuticals, cosmetics and other healthcare products. 

To explain this in a more accessible manner we have developed a youtube video to explain the art of enzyme 

biocatalyst engineering which is at the core of the ROBOX project. 

https://www.youtube.com/watch?v=ruifWn_7hVk  
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The ROBOX project has been developing the demonstration of the bio-oxidation enzymes and biocatalytic 

oxidation reactions by the company partners testing these methods to make real commercial products in a range 

of products including pharmaceutical intermediates, advanced materials, flavor and fragrance compounds and 

drug metabolites. 

One important class of enzymes are cytochrome P450 enzymes (CYPs) are exceptional biocatalysts are found in all 

the kingdoms of life, and among them, human play an important role in drug metabolism and hence have a 

significant role in the effectiveness of pharmaceutical activity of drugs. In the body they cause the conversion of 

drugs into water-soluble metabolites ready for excretion and the larger-scale synthesis of these metabolites is 

crucial during the process of the development of the improved new drugs needed by society in the future. This is 

because pharmacokinetics, metabolite toxicity and interactions with other drugs have to be thoroughly evaluated 

in the extensive testing regimes needed before new drugs can be approved for use . To this end ROBOX has 

developed several methods for this metabolite synthesis and are now being applied in scientific research to help 

develop better and safer pharmaceuticals of the future. 

ROBOX PUBLICATIONS 

If you are interested in the science being developed in ROBOX more details can be found in these 
scientific publications – 
 
Biocatalytic Properties and Structural Analysis of Eugenol Oxidase from Rhodococcus jostii RHA1: A 
Versatile Oxidative Biocatalyst  
http://onlinelibrary.wiley.com/doi/10.1002/cbic.201600148/full  
 

Polycyclic Ketone Monooxygenase from the Thermophilic Fungus Thermothelomyces thermophila: A 
Structurally Distinct Biocatalyst for Bulky Substrates 
http://pubs.acs.org/doi/ipdf/10.1021/jacs.6b12246  
 

One-Pot Biocatalytic Double Oxidation of α-Isophorone for the Synthesis of Ketoisophorone 
http://onlinelibrary.wiley.com/doi/10.1002/cctc.201700620/abstract  
 

Exceptional solvent tolerance and thermos-stability reported for Baeyer–Villiger monooxygenases 
which makes this enzyme very attractive for biotechnology 
http://onlinelibrary.wiley.com/doi/10.1002/ange.201608951/abstract 
 
Enabling Selective and Sustainable P450 Oxygenation Technology. Production of 4-Hydroxy-α-
isophorone on Kilogram Scale 
http://pubs.acs.org/doi/abs/10.1021/acs.oprd.5b00282  

Although not based on ROBOX results this DSM seminal paper on Cytochrome P450 scale-up in OPRD 
Journal was published early in the ROBOX project and was foundation work demonstrated the potential 
for commercial scale use and convinced DSM of the value of developing the ROBOX project and is of 
interest to people who wish to see scaled organic synthesis with this technology.   

 

CHANGES IN ROBOX 

There have been changes in ROBOX leadership due to InnoSyn being spun out of DSM. This has included the 

coordinator changing to Groningen (RUG) – for full details see our website and newsletter. 

 

http://www.h2020robox.eu/  
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Acknowledgments: ROBOX has received funding from the European Union (EU) project ROBOX (grant 

agreement n° 635734) under EU’s Horizon 2020 Programme Research and Innovation actions H2020-LEIT 

BIO-2014-1. The views and opinions expressed herein are only those of the author(s), and do not necessarily 

reflect those of the European Union Research Agency. The European Union is not liable for any use that may 

be made of the information contained herein.  

 

 


