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Plants instead of petroleum – making new bio-based  
material solutions tangible on a pilot scale  
 
The INN PRESSME joint project, funded by the European Union with around 14 
million euros, was launched three years ago. The aim of the 27 project partners 
from nine European countries is to establish a Europe-wide ecosystem for the 
development and production of plant-based, recyclable, and/or biodegradable 
packaging, energy, and transportation solutions, as well as consumer goods. 
The planned nine test cases with prototypes have currently been completed, 
and the results are very encouraging. 

The European Green Deal has set out a roadmap and an ambitious package of 
measures to create a sustainable and green European economy with zero net emissions 
by 2050. The European Union also supports the realization of a cleaner and competi-
tive Europe in cooperation with economic actors, consumers, citizens, and civil society 
organizations through its HORIZON research program, in which INN PRESSME is 
funded. INN PRESSME offers a two-pronged approach to help European companies 
achieve ambitious climate targets. 
 
On the one hand, plant-based raw materials are to be developed for new marketable 
products and goods that are also recyclable. Thanks to nanotechnology, these materials 
should achieve and even surpass the performance of current fossil-based materials. 
 
Secondly, digitalization is to be supported by providing companies with all the data and 
tools for modeling the life cycle value chain that are compatible with the conversion of 
industrial production – from raw material conversion to material processing. This is the 
key to maximizing the use of raw materials in the circular economy, which is also ac-
companied by extensive LCA, LCCA, and LCI studies. 
 
The total of nine test cases for pilot production in very different sectors have been com-
pleted as planned after three years of the project. The production of demonstrators 
from bio-based materials for environmentally friendly packaging, energy, transporta-
tion, and consumer goods was successfully demonstrated on a pilot scale. For this pur-
pose, existing pilot plants were expanded with project funds and adapted to the new 
requirements. 
 
In the INN PRESSME project, the Fraunhofer Institute for Silicate Research ISC took on 
the challenging task of preparing the products made from plant-based raw materials 
with special bio-based functional coatings for their respective requirements in use. The 
Fraunhofer ISC was involved in a total of six test cases. The institute modified the 

PRESS RELEASE 



 
 

Project contact 
Dr. Ferdinand Somorowsky | Fraunhofer Institute for Silicate Research ISC | Phone +49 931 4100-256 |  
Neunerplatz 2 | 97082 Würzburg | www.isc.fraunhofer.de | ferdinand.somorowsky@isc.fraunhofer.de | 

PRESS RELEASE 

May 14, 2024 || Page 2 | 4 

 

bioORMOCER® materials, which were designed as barrier layers for the packaging sec-
tor. In addition to barrier layers for paper-based packaging, scratch-resistant and opti-
cal layers for automotive applications were produced by using these special OR-
MOCER® materials. Antimicrobial and easy-to-clean coatings for sports products and 
shoe soles were also developed. 

From Laboratory to Pilot Scale - A Rocky Road 

What works in the laboratory does not necessarily achieve the same result on a produc-
tion scale. Scaling up the quantities of material produced therefore takes place in de-
fined steps to make the necessary adjustments to the material formulation and manu-
facturing process. At the Fraunhofer ISC, this upscaling was carried out up to pilot 
scale. For example, a 100-liter reactor for lacquer synthesis and a roll-to-roll system 
were used to apply the barrier layers to a nanolayer-modified paper. Due to the low 
layer thicknesses required, 100 liters is sufficient for up to 3,000 square meters of 
coated surface. A particular challenge in the development of the coating formulation 
was to match the coatings to the quality and requirements of the respective bio-based 
substrates. The properties had to be adapted very individually, as bio-based materials, 
in particular, have complex surfaces and are not very temperature-stable or resistant to 
chemicals. The processing of bio-based materials in roll-to-roll processes is also often 
challenging, and the expected cycle rates are often only achieved with further adapta-
tion. 
 
However, despite all the technical challenges, the successfully completed test cases 
proved that the establishment of a Europe-wide pilot plant network in various institu-
tions has been successful, and that cooperation in the various work steps works 
smoothly. 

Well-Established Infrastructure for Companies 

In future, this pilot plant network will be available to companies via a Single Entry Point 
(SEP). This will provide them with effective support in upscaling their own bio-based so-
lutions with an excellently developed infrastructure, without having to invest in their 
own plants. INN PRESSME thus significantly reduces the entrepreneurial risks until new 
plant-based products are ready for the market. The final year of the project will now be 
used to set up the SEP and carry out comprehensive life cycle analyses and end-of-life 
assessments with regard to biodegradability and recyclability. 
 
 
For further information, visit: 
 
Website: https://www.inn-pressme.eu/ 
LinkedIn: https://www.linkedin.com/company/inn-pressme/ 
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Instagram: https://www.instagram.com/inn_pressme/ 
Cordis: https://cordis.europa.eu/project/id/952972 
 
 
Footage 
 

 

Fig. 1 Paper coating on 

the roll-to-roll system. 
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Fig. 2 Coated paper with 

a barrier effect for the pro-

duction of cosmetic tubes. In 

addition to the Fraunhofer 

ISC, the project partners 

Polymaris, IPC and Albea 

were involved in this project. 
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Fig. 3 Antimicrobial coat-

ing on 3D printed shoe soles. 

Aitiip, Podoactiva, IWN, 

Fraunhofer ISC and IPC were 

involved in the develop-

ment. 
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The use of the images is free of charge for editorial purposes for reporting on this 
topic. Any other use is only permitted with the prior consent of Fraunhofer ISC. 
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The Fraunhofer-Gesellschaft, based in Germany, is the world's leading organization for applied research. By prioritizing key technologies for the 
future and exploiting their results in business and industry, it plays an important role in the innovation process. As a pioneer and trendsetter for 
innovative developments and cutting-edge research, it helps to shape our society and our future. Founded in 1949, the Fraunhofer-Gesellschaft 
currently operates 76 institutes and research facilities throughout Germany. Around 30,800 employees, mainly scientists and engineers, work with 
an annual research budget of around 3.0 billion euros, of which 2.6 billion euros is for contract research. 
 
The Fraunhofer Institute for Silicate Research ISC is one of the leading R&D centers for materials-based research and development in the fields 
of resource efficiency, energy, environment and health. With around 400 scientists and technicians, the institute works to develop innovative func-
tional materials and technologies for more sustainable and resource-efficient products and to make significant contributions to solving the major 
global issues and challenges of the future. The Fraunhofer ISC combines first-class materials science expertise with many years of experience in ma-
terials processing, industrial application and the upscaling of production and process technologies to pilot scale as well as materials analysis and 
characterization. 
 


