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www.cib.csic.es CIB group of Biotechnology for Lignocellulosic Biomass 

http://www.cib.csic.es/�


 “Wood extractives in pulp and paper manufacture: Technical and environmental implications 
and biological removal” (WEB; 1995-99; 7 partners including 2 companies, ENCE and Parenco)   FP4 (FAIR) 
 “Biological delignification in paper manufacture: Optimization of enzyme mixtures for treating 
cereal straw and other non-woody materials” (1994-97; 8 partners including 1 company, Saica)   FP3 (AIR) 

 “Fungal metalloenzymes oxidizing aromatic compounds of industrial interest” (PELAS; 2000-
04; 9 partners including 2 companies, Beldem and Novozymes)  
 “New environmentally-sound methods for pitch control in different paper pulp 
manufacturing processes” (PITCH; 2000-05; 11 partners including 3 companies, ENCE, UPM and 
Novozymes) FP5 (Life) 

 “White Biotechnology for added value products from renewable plant polymers: Design of 
tailor-made biocatalysts and new industrial bioprocesses” (BIORENEW; 2006-10; 26 partners with 12 
companies including ENCE, Celesa, Novozymes, etc)  FP6 (NMP) 

 “Novel and more robust peroxidases as fungal biocatalysts” (PEROXICATS; 2011-13; 6 
partners including 2 companies, Novozymes and BIOS; CEPSA collaboration)  FP7 (KBBE) 

 “Optimized oxidoreductases for medium and large-scale industrial bio transformations” 
(INDOX; 2013-16; 16 partners with 8 companies, including Anaxomics, Biopolis, Novozymes, etc)   FP7 (KBBE) 

EU projects coordinated by the CIB Lignocellulose group 
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www.indoxproject.eu 

http://www.indoxproject.eu/�


CSIC is an Associated RTO in the 
BioBased Industries Consortium 
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Topic: “Innovative efficient biorefinery technologies” (BBI.R10-2015) 
http://ec.europa.eu/research/participants/portal/desktop/en/opportunities/h2020/topics/1150-bbi.r10-2015.html 

SPECIFIC CHALLENGE: The establishment of competitive integrated biorefineries that 
process biomass in a cascading approach, and that are able to continuously operate year-
round is one of the key goals of the whole BBI Initiative 
This requires not only the establishment of new business and cooperation models (e.g. for 
primary and secondary economic sector cooperation) but, very importantly, research and 
development investments in: 

(1)  improving technologies pioneered by existing biorefineries in order to become 
cost-competitive with respect to fossil counterparts 

(2) developing a new generation of breakthrough technologies to form the basis for 
tomorrow’s biorefineries 

(3) the enabling the combination and processing of different kinds of input biomass 
leading to the establishment of larger biorefineries, benefiting from scale economy 

At present, most existing biorefineries are designed to process only one kind of feedstock (or 
at most a family of similar feedstock) with constant properties throughout the year 
As a result, significant value chains are not exploited or under-exploited because of seasonal 
variation or unavailability of adequate quantities of sufficiently uniform feedstock at any given 
time of the year 
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SCOPE: Proposals should develop innovative biorefinery technologies enabling the 
establishment of new efficient year-round operation biorefinery concepts and bio-based value 
chains through the conversion of different types of biomass feedstocks, including 
underutilised seasonal feedstocks 
Proposals should aim to significantly increase the efficiency, yield and cost-effectiveness of 
technologies enabling the production of cost-competitive bio-based products in a cascading 
approach. Technologies might include: 

 Fractionation and separation technologies to simplify the disintegration of biomass 
into its basic components 
 Advanced technologies to mildly extract or separate components while preserving 
their functionalities and minimising the degradation of other components to enable their 
further valorisation 
 Bio-chemical or chemo-catalytic technologies to convert bio-based components into 
high added value products 

Proposals should fit in a cascading concept aimed at the integral use of the feedstock 
Proposals should take into account feedstock availability and flexibility throughout the year, 
with the goal of producing bio-products (chemicals, materials) that can be cost-competitive 
with fossil counterparts and/or feature new or improved properties 
A life cycle oriented approach should be carried out to evaluate the environmental and socio-
economic performances of the new concepts in comparison with their current alternatives 
Strong weight will be put on industrial leadership to fully exploit the developed 
products/processes. 



It is considered that proposals with a total eligible budget in the range of EUR 2-5 million 
would allow this specific challenge to be addressed appropriately (nonetheless, this does not 
preclude submission and selection of proposals with another budget) 

EXPECTED IMPACT: 
A 20 % increase of conversion efficiency (product/ton of biomass in input) over state of the art 
comparable technologies. 
Integrated processes leading to products with significant higher value than the current 
application of the biomass. 
A 20 % improvement in resource efficiency (consumption of energy and water) over state of 
the art comparable technologies. 
Year round operation due to smart combination, pre-treatment and storage of feedstock. 
Achieving technological validation of one or more of the following products: 

 new building blocks based on biomass of European origin functionalised chemicals 
and materials with lower environmental footprint and societal benefits valorisation of 
proteins from plant residues 
 bio-based materials (e.g. such as specialty fibres, plastics, composites and 
packaging solutions) 
 new ‘consumer’ products based on bio-based chemicals and materials 
 new biodegradable, compostable or recyclable bio based products and materials for 
short life application. 
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1a. CIB (Centro Investigaciones Biológicas, CSIC, ES): Angel T Martínez (Coordinator) 
1b. IRNAS (Inst. Recursos Naturales y Agrobiología, CSIC, ES): Ana Gutiérrez 
1c. ICP (Inst. Catálisis y Petroleoquímica , CSIC, ES): Miguel Alcalde 
2. TUD (Technische Universität Dresden, DE): Martin Hofrichter 
3. BIOS (JenaBios Biotechnologien Serviceleistungen GmbH, DE): Katrin Scheibner 
4. FIR (Firmenich SA, CH): Andreas Taglieber 
5. AVA (Ava-Biochem, CH): Gilbert Anderer 
6. NZ (Novozymes A/S, DK): Henrik Lund (Industrial Manager) 
7. TUDelft (Technische Universiteit Delft, NL): Frank Hollmann 
8. Chiracon (Chiracon GmbH, DE): Ralph Zuhse 
9. CLEA (CLEA Technologies B.V., NL): Jo-Anne Rasmussen 
10. AIMPLAS (AIMPLAS Plastic Technology Center, ES): Amador García Sancho 

EnzOx2 Partners: 4 RES, 2 HE, 4 SME, 2 IND 
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The EnzOx2 Concept: 

 Sustainable production of chemical building blocks and other 
added value products from plant biomass is required for a bio-
based economy. Moreover, biomass biorefineries should benefit 
also from greener and more efficient bio-chemical (enzymatic) 
technologies.  

 Unexplored oxidation/oxyfunctionalization reactions (of sugar and 
lipid compounds) catalyzed by microbial oxidoreductases will be 
optimized in EnzOx2 to achieve 100% biochemical conversion of:  
 5-hydroxymethylfurfural (HMF) into diformylfuran, a platform 

chemical, and 2,5-furandicarboxylic acid (FDCA), a plastic 
building-block 
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 Sustainable production of chemical building blocks and other 
added value products from plant biomass is required for a bio-
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also from greener and more efficient bio-chemical (enzymatic) 
technologies.  

 Unexplored oxidation/oxyfunctionalization reactions (of sugar and 
lipid compounds) catalyzed by microbial oxidoreductases will be 
optimized in EnzOx2 to achieve 100% biochemical conversion of:  
 5-hydroxymethylfurfural (HMF) into diformylfuran, a platform 

chemical, and 2,5-furandicarboxylic acid (FDCA), a plastic 
building-block 

 highly (regio/stereo) selective hydroxylation of plant lipids 
(such as fatty acids, terpenes and steroids) for cost-effective 
production of flavours and fragrances, APIs and others. 
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Expected impacts from EnzOx2: 

 On the BBI JU objectives: EnzOx2 will provide a competitive answer to the 
“specific challenge” of the BBI-JU-2015-R10 topic by providing a new technology 
being able to: 

 i) Improve existing biorefinery technologies “to become cost competitive 
with respect to fossil counterparts” by introducing more efficient and 
potentially green processes based on oxidative biocatalysts 

 ii) Develop “a new generation of breakthrough technologies” (biocatalytic 
toolbox) enabling production of new bio-based chemicals and building 
blocks, which are not accessible for the currently-available technologies, 
“to form the basis for tomorrow’s biorefineries”. 

 On the EU bio-based chemical sector:  The EnzOx2 choice of oxidation reactions 
will enable to obtain important transformations for the bio-based industries that 
can be very difficult to manage with traditional synthesis tools, e.g.: 
• Production of sugar-derived building blocks 
• Production of lipid-derived added value chemicals 

 On the EU Biotechnology sector:  The project and the joint development of new 
oxidoreductases will have a strong impact on this sector due to the presence in 
the consortium of Novozymes, the world-leader company in enzyme production, 
together with other biotech SMEs. 
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EnzOx2 GAP process: 
Actions and feedback 



CDTI, 5-May-16 

 We need an EnzOx2 
Consortium Agreement.. 
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EnzOx2 
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