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Recyclable and functional - Four Fraunhofer Institutes 
work on packaging films made from mono-materials  
 
Plastic packaging can make a big contribution to saving resources and reducing food waste. 
To further improve its recyclability, four Fraunhofer institutes are now working on a mono-
material film with all the properties necessary for product protection. 
 

 
 

Composite films, such as those used for packaged cheese, sausage or snacks, are materials for 
which thermal recycling is practically the only option at the end of the product life cycle. The focus of 

current Fraunhofer developments is therefore on mono-materials.  
(Photo: © Fraunhofer IFF) 

 

 
Accumulation of plastics in the environment   
 
Plastics are materials with many positive properties that are used for packaging. These are 
convincing due to their simple production and low weight. At the same time, they fulfil their 
main task, i.e. the protective effect towards the packaged goods, excellently: They protect food 
from contamination, simplify its transport, are difficult to break, in many cases allow a view of 
the product and significantly extend its shelf life. 
 
These advantages of plastic packaging have contributed to its widespread use over the past 
decades and have made it an indispensable part of everyday life. At the same time, packaging 
waste also contributes significantly to the accumulation of plastics in the environment with 
negative impacts on wildlife up to and including human beings. 
 

 
 
Mono-materials replace multilayer films 
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Disposable products made of a single material can be easily separated and recycled, provided 
they are disposed of correctly. Multi-layer films, which are made up of several polymer layers 
that are practically inseparable from each other, are more problematic. Due to their properties, 
these kinds of composite films are mainly used for packaged foods such as cheese, sausage 
or snacks. At the end of the product life cycle, the only practical option for these materials is 
thermal recycling which, however, is not a desirable solution from an ecological point of view. 
Consequently, the focus of current developments is on mono-materials. The first approaches 
for replacing multilayer films are already being offered on the market for selected applications. 
 

 
Tailor-made product properties 
 
The recycling of plastic packaging in the sense of the circular economy and an associated use 
equivalent to that of the original product is therefore the focus of a project currently being 
carried out by the Fraunhofer-Gesellschaft. The German consortium consists of the Institute 
for Organic Electronics, Electron Beam and Plasma Technology (FEP) in Dresden, the Institute 
for Silicate Research (ISC) in Würzburg, the Institute for Process Engineering and Packaging 
(IVV) in Freising and the Institute for Environmental, Safety and Energy Technology (UM-
SICHT) in Oberhausen. Together, they are conducting research under the coordination of the 
Fraunhofer IVV to develop a completely recyclable mono-material film that meets all the re-
quirements of the packaging industry.  
 
These include mechanical properties, for example to ensure the stability of stand-up pouches, 
as well as requirements for the barrier effect with regard to gases, vapours and aromatic sub-
stances. The central idea of the project is to separate the property profile of the polymer gran-
ulate to be extruded from the subsequent product properties of the film by specifically modify-
ing the film material afterwards. Compared to the solutions already available, it is possible to 
increase the stiffness as required, thereby saving material. For this purpose, technologies are 
employed that can be used in-line with film extrusion without reducing its productivity. This 
enables the production of recyclable films while maintaining previous production costs. 
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