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Organic light-emitting diodes (OLED) can be produced easily and at low cost. Thanks 

to compostable materials, they are also made sustainable. (Photo: KIT). 

Every year, almost two million tons of electronic scrap arise in 

Germany. Printed electronics enhances the trend to throw used 

devices away by reducing production costs and opening up 

new markets with disposable items, such as interactive packag-

ings or smart band aids. Young researchers at Karlsruhe Insti-

tute for Technology (KIT), hence, develop printed electronics 

made of compostable natural materials and processes for in-

dustrial production. The Federal Ministry of Education and Re-

search funds the Young Investigator Group with a total of EUR 

1.7 million for a period of four years.  

Semiconductors and dyes made of plant extracts or insulators made 

of gelatin, the young researchers use easily biodegradable materi-

als. “These may not be as long-lived as the inorganic alternatives, 

but they easily survive the service life of disposable electronics,” 

says Dr. Gerardo Hernandez-Sosa, leader of the Biolicht Young 

Investigator Group of KIT. After use, he says, the electronics can 

simply be thrown away into the biowaste bin or on compost heaps, 

where it will rot like a banana skin.  

Compostable Electronics for Printing 

Biowaste instead of Electronic Scrap: “Biolicht” BMBF Young Investigator Group of KIT Develops 

Sustainable Printing Materials and Inks for Biodegradable Electronic Components  
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So far, this has not been the case for conventional printed electron-

ics, such as organic light-emitting diodes (OLED). “We call all syn-

thetic materials that are based on carbon “organic”. But this term 

does not tell us anything about environmental compatibility,” Dr. 

Hernandez-Sosa explains. For instance, the carrier foil of OLED – 

the paper equivalent for electronic inks – is made of the same plastic 

material as conventional beverage bottles. The Biolicht group only 

uses easily biodegradable materials that can be found in nature. 

Starch, cellulose, or chitin are suited as carrier foils, for instance. 

The scientists hardly use metals or metalloids, such as silicon. The 

advantages of plastic materials: They are bendable, cheap, and can 

be processed into miles of printing foil. By means of this technology, 

it is possible to produce on the industrial scale e.g. stickers with an 

electronic traffic light indicating shelf life or band aids with incorpo-

rated sensors to monitor the healing process.  

First, electronic components have to be printed onto the composta-

ble foils similar to letters onto paper. Their function depends on the 

ink used: Instead of dye particles, conducting, semiconducting or 

non-conducting, i.e. insulating, materials are dissolved in the ink. 

Upon application, the liquid solvent dries and the remaining layer 

forms the corresponding component. Work of the Young Investigator 

Group is aimed at developing biodegradable inks adapted to the 

new foil material and suited for printing with existing equipment. 

”Manufacturers of organic electronics can swap to environmentally 

compatible materials without having to exchange their printer arse-

nal,” Dr. Hernandez-Sosa says.  

For the inks, the young scientists now have to identify environmen-

tally compatible materials with the desired electrical properties. Hard 

gelatin that is used for making drug capsules is suited for insulation, 

for instance. Selection of the solvent also requires a large expendi-

ture: It has to be in liquid form at temperatures used for printing. 

Contrary to conventional ink, it must not penetrate into the carrier 

material, but should form a closed liquid film on it without dripping 

off. A solvent that is too thick plugs the pores of the printer. A sol-

vent too thin disperses on the carrier foil and does not cover it ho-

mogeneously. The properties of the dry material film, however, are 

crucial to the function of the electronic components: Its thickness 

that is less than a thousandth of a millimeter must not vary by more 

than 5%. The scientists expect to have compostable organic elec-

tronics ready for the market three years from now.  

The Biolicht Young Investigator Group is affiliated to the KIT Light 

Technology Institute. Its laboratories are located at the Innova-

tionLab, Heidelberg, an application-oriented research and transfer 
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platform of science and industry. It is funded by Karlsruhe Institute of 

Technology, the companies of BASF SE, Merck, Heidelberger 

Druckmaschinen AG, and SAP AG, as well as by the University of 

Heidelberg.  

More information on the Young Investigator Group:  

www.innovationlab.de/de/forschung/devicephysik/ag-hernandez-

sosa 

Video on the project: 

www.kit.edu/videos/druckbareelektronik  

Karlsruhe Institute of Technology (KIT) is a public corporation 

pursuing the tasks of a Baden-Wuerttemberg state university 

and of a national research center of the Helmholtz Association. 

The KIT mission combines the three core tasks of research, 

higher education, and innovation. With about 9,400 employees 

and 24,500 students, KIT is one of the big institutions of re-

search and higher education in natural sciences and engineer-

ing in Europe.  

Since 2010, the KIT has been certified as a family-friendly university. 

This press release is available on the internet at www.kit.edu. 
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