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Dual barrier for moulded fibre bottles 

CO2-emitter extends shelf-life of f ish

The Danish Technological Institute (DTI) 
is continuing to explore new dual barrier 
options for moulded fibre bottles, first 
outlined to IAPRI members at the June 
Conference in Brazil. 

The DTI has been working with small Danish 
business ecoXpac, which produces the 
bottles using a patented energy-saving 
vacuum-forming process. The bottles are 
biodegradable and potentially compostable. 
Currently, says DTI product manager 
Alexander Bardenshtein, pilot production 
has been limited to around 10 bottles  
an hour. 

The DTI team has been active on the 
production side, suggesting a thermoform-
ed plastic ‘mesh’ to replace the previous 
stainless steel mesh used in the forming 
process, which is laborious, time-consuming 
– and costly – to produce. 

But most of the research effort has gone  
into trialling different material combinations 
to provide oxygen, water vapour and liquid 
barrier in complementary layers.  “We 
have deposited biobased coatings, trying 
plasticised starch, synthetic polymers such 
as ethylene vinyl alcohol (EVOH) and  
gelatin-based coatings,” says Bardenshtein. 
“We are going to try coatings based on 
whey proteins, too.” 

Of course, individual coating formulations 
have to be fine-tuned, too. “For example, if 
we found a better plasticiser to combine 
with a starch coating, that could work well,” 
he says. 

“Finding a good intermediate coating with 
an adequate oxygen barrier should not be 
problematic,” Bardenshtein explains. “But 
you also need a complementary layer to 
make it waterproof and provide a water 
vapour barrier. We are currently using 
silicon oxide (SiOx), but are also looking at 
aluminium oxide (AlOx) and diamond-like 
carbon. Any inorganic nanoscale coating 
would be a good candidate.”  

Where EVOH is used as the intermediate 
barrier, the addition of SiOx not only acts as 

a liquid barrier but also improves the oxygen 
barrier by a factor of three. 

New biobased options are becoming 
available all the time, says the DTI, and it 
is interested in any viable suggestions for 
the intermediate layer. “But the processes 
have to be readily-combined and 
complementary,” says Bardenshtein. “We 
have to be sure that the plasma enhanced 
chemical vapour deposition (PECVD) layer is 
being applied properly and consistently.” 

A synergistic combination of barriers of this 
sort would give drinking yoghurt in the 
exoXpac bottle a similar shelf-life to high 

density polyethylene (HDPE), he says. Other 
liquids which could be packaged in the 
bottle include milk and still water. 

On the outer surface of the bottle, the DTI 
has used chemical grafting to make the 
top layer of the cellulose water-resistant. 
“One of the main challenges in identifying 
these materials and processes has been 
maintaining the pack’s biodegradability,” 
says Bardenshtein. 
www.dti.dk

Norway’s Nofima research institute has 
developed a CO2-emitter in the form of 
a pad which sits under pre-packed fresh 
fish, extending the shelf-life of product 
in modified atmosphere packaging 
(MAP) by over one third. 

When moisture from the fish comes into 
contact with the pad, CO2 is given off,  
inhibiting bacterial growth and delaying 
spoilage. Nofima used cod in its trials  
precisely because it is more perishable  
and sensitive than, for example,  
salmon. 

According to Nofima scientist Anlaug 
Ådland Hansen, use of the emitter extends 
the shelf-life of the fish from the standard 
nine days to 13 days in MAP (typically, a 
mix of CO2  and nitrogen) at 2°C. In vacuum 
packaging, the figure rises from seven days 
to nine. 

Nofima points out that the CO2  must be 
precisely tailored to the product, its  
moisture content and weight, so the  
emitter releases the correct amount of  
gas to optimise shelf-life. Despite this 
requirement, the institute considers this a 

relatively simple technology to apply  
to foods.
 
Ådland Hansen says the emitter is already 
in commercial use, and she predicts wide-
spread applications for it in the future as an 
additional weapon in the battle to reduce 
food waste. 

The institute has been working on its CO2 
-emitter for nearly 10 years. Funding for the 
project has come from different sources, 
including the Research Council of Norway. 
https://nofima.no

The ecoXpac bottle

 ‘The processes have to 
be readily-combined 
and complementary‘


