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ABSTRACT 
 
The purpose of the article was to explain the role of Polyamides in the new packaging tendencies existing in 
the market and how the development of advanced types of Polyamides by UBE (like Copolyamides 6/66 or 
Terpalex®) can allow the production of new types of packages with technical, economic and environmental 
benefits.  
 

 

 
 
1. Introduction 
 
Among all the different applications existing 
for the polymers, it is clear that the food 
packaging is one of the most active and 
growing sectors; just checking the evolution 
of the packages and the technologies for its 
production it is possible to realize the 
amount of new technologies that are 
present in each package sold in the 
supermarket.  
 
One of the clearest consequences of this 
evolution is the replacement of most of the 
existing packaging by more sophisticated 
ones, providing benefits in terms of 
lightweight, convenience and performance. 
In many products the first step of this 
evolution was the replacement of traditional 
packaging materials (like glass or cans) by 
rigid plastic (bottles, trays, pots…).  
 
In parallel with this unstoppable evolution, 
a second step is taking place, where more 
and more the rigid plastic packaging (and 
some of the traditional packaging also) are 
replaced by flexible packaging, based on 
thin multilayer plastic films which provides 

the best food/packaging weight ratio, helping 
to save cost and providing environmental 
benefits in terms or Reduction of the amount 
of material used and total packaging waste, 
saving at the same time logistics costs due to 
the weight packaging reduction and 
compacted volume before package the 
foodstuff.  
 
This evolution of the packaging technology 
cannot be possible without a parallel evolution 
of the technology to produce the films and, of 
course, the evolution of the materials used in 
this new film lines. 
 
Generally speaking, the new equipments used 
to produce films for the packaging show: 
 

 Co-extrusion capacity with higher 
amount of layers (up to 11 or even 
more…) 

 Higher production flexibility, to be able 
to use different types of resins and 
produce different types of films. 

 New cost-reduction systems, like the 
possibility to produce films with lower 
thickness, by using more advanced 
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materials or systems to reduce the 
scrap 

 Higher output to be more 
competitive in a very challenging 
environment 

 New functionalities to be added to 
the package: Microwave/oven 
resistance, easy peeling, more 
complex and attractive shapes… 

 
The role of Polyamides in these new 
tendencies has grown, due to the main 
features of this polymer that makes it 
especially suitable as structural barrier: 
 

 High mechanical strength (specially 
puncture resistance) 

 High thermal resistance 
 Excellent flex-crack resistance (pin 

hole resistance at long cycles) 
 Barrier properties (medium barrier 

to oxygen, selective barrier to other 
gases) 

 Excellent thermoforming properties 
 Bi-orientable, shrinkable 
 Good surface aspect (gloss, haze) 

and printability 

 
As semi-crystalline polymers, the main 
properties of the polyamides change 
depending on the crystallization degree; 
generally speaking by reducing the 
crystallization degree some properties are 
improved, making the film more suitable for 
the production of flexible packages.  
This crystallization degree can be modified 
mainly acting in two parameters: 
 

 By controlling the processing: The 
cooling speed is a key aspect in order 
to control the crystallinity: by quick 
cooling/quenching of the polymer the 
crystallization degree can be reduced. 

 By modification of the polymer: In two 
ways; adding additives that modify the 
kinetics of the crystallization or even 
more effective, by 
COPOLYMERIZATION, adding two or 
more monomers during the 
polymerization step, obtaining a 
modified polymer with tailor-made 
properties. 

 
 
 
 

 
Figure 1: Example of packaging evolution 
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2. Co-Polyamides as solution 
 
In this direction, UBE NYLON is focused in 
the production of Co-Polyamides especially 
suitable for the extrusion of multilayer films 
for the packaging industry. By this 
copolymerization the crystallization of the 
polymer can be reduced, achieving the 
optimum properties of the polymer for its 
usage in flexible packages and making the 
material specially suitable for processing 
methods where the cooling speed is limited, 
like AIR BLOWN or also those processes 
where the crystallinity is a key aspect due 
to the presence of an stretching process, 
like the production of shrinkable multi-layer 
films (by triple bubble® process) or 
thermoformed packages (Figure  2). 
 
In order to follow this strategy, UBE Nylon 
has several Co-Polyamides in the market, 

including the most commonly used in the 
flexible packaging that is the CoPA 6/6.6.  
 
But going one step ahead, UBE has develop 
the TERPALEX®, a ter-polymer, compose of 
three different monomers (from PA6, PA 6.6 
and PA12) which means the new generation of 
Polyamides for the future packaging 
technologies (Figure  3). 
 
Compared with the standard CoPA 6/6.6, the 
Terpalex® (CoPA 6/6.6/12) shows 
improvements due to its absolutely lowest 
crystallinity; The optic properties are greatly 
improved, as well as the mechanical properties 
(specially the puncture resistance) being, at 
the same time, a more flexible material 
showing superior thermoformability and 
stretchability (Figure  4). 
 
 

 

 
Figure  2:  Benefits of the co-polymerization 
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Fig. 3: Evolution of the Polyamides according with UBE NYLON. 

 
 
 

 
Fig. 4: Mechanical properties comparison between PA6, CoPA 6/6.6 and CoPA 6/6.6/12 (TERPALEX®). The evolution in 
flexibility can be confirmed by checking the modulus and the elongation at break, while the tensile strength at break 
remains almost the same and the puncture properties are greatly improved by increasing the copolymerization ratio. 
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3. Examples of application of Terpalex 
 
3.1 New generation of Shrink bags for meat 
and cheese packaging 
 
During the last years, environmental 
concerns appears in relation with the usage 
of chlorine containing polymers, especially 
PVC and PVdC in the food packaging mainly 
due to the possibility of dioxin generation 
when these packages are incinerated 
improperly. Examples of this tendency can 
be found in the policies of big retailers, 
supermarkets and some countries were 
these materials are banned for its usage in 
food packaging.  
 
One of the products directly affected by this 
tendency is the shrink bags, for the 
package of red meat and cheese basically. 
Traditionally these kinds of bags are 
produced as co-extrusion of PVdC and 
different polyolefins (LDPE, EVA).  
 
Thanks to the existence of new types of 
extrusion equipment, able to produce highly 

sophisticated shrink bags with co-extrusion of 
7 or 9 layers, and the development of 
advanced materials with improved properties, 
like UBE NYLON Terpalex® it is possible to 
produce a new generation of shrink bags, with 
improved properties and completely chlorine 
free. 
 
Next charts shows the comparison between 
the existing technology, based on PVdC and 
the new technology, based on co-extrusion of 
TERPALEX in combination with EVOH and 
different polyolefins, in two different 
configurations: 7 layers co-extrusion and 9 
layers coextrusion (Table 1). 
 
The first big difference that can be appreciated 
between these two technologies is the total 
thickness: The shrink bags based on 
Terpalex, thanks to its better properties, are 
almost 40 % thinner that the PVdC shrink 
bags, with the consequent benefits in terms of 
Reduction of raw materials consumption and 
waste generation (Figure 5, 6, 7). 

 
Table 1 

 
TECHNOLOGY PVdC based TERPALEX/EVOH based 
Structure 5 layers 7 layers 9 layers 
Total Thickness (µm) 80 (PVdC=10 %) 50 (PA=40 %) 50 (PA=20 %) 

 
 

 
Figure 5: Comparison of mechanical properties of old generation shrink bags (PVdC) vs new generation shrink bags 

(Terpalex/EVOH) 
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Figure 6: Example of the second skin aspect and high puncture resistance of Terpalex-based shrink bags. 

 
 

 
Figure  7: Difference on optical properties between old generation of shrink bags(typical yellowish color) and new 

generation (completelly transparent) 
 

 
3.2 Additional feature: TERPALEX® for 
“respiring” cheese 
 
In addition of all these benefits in terms of 
mechanical and optical properties, the 
TERPALEX®  has another interesting 
features that make it optimal for special 
appliatcions. 
 
One of these interesting applications where 
TERPALEX® shows excellent performance is 
the packaging of “respiring” cheese; the 
cheese wich is still curing when it’s packed 
and consequently generate CO2 that the 
package has to be able to eliminate, 
otherwise it will be accumulated in the 
package: 
 

 
Fig.8: Example of package unproperly packed; CO2 is 

accumulated and provides “balloon” aspect. 
 
At the same time, it is important to protect the 
cheese against oxygen, in order to extend its 
shelf life; that’s why the most important 
parameter to consider when respiring cheese 
has to be packed is the respiring ratio; the 
relation between the CO2 barrier and the O2 
barrier values. And here is where the 
TERPALEX® is superior compared with other 
polyamides, as can be seen in the following 
chart: 
 



 
Barrier Packaging and Packaging Systems 

 

  

 
© ainia centro tecnológico | guiaenvase.com. All rights reserved 7 
 

 

 
Fig. 9: Comparison of gas permeation of PA6, CoPA 6/6.6 and CoPA 6/6.6/12 (TERPALEX®) 

 
 
 
3.3 Deep thermoforming packages 
 
The flexible thermoforming packaging is 
one of the packaging systems with a 
continuous and steady growth; thanks to its 
unbeatable efficiency (package 
volume/surface ratio) and its convenience 
(the food producer can produce the 
packages by himself, buying only film rolls) 
 
The polyamides are one of the favorite 
materials for this application, but not all the 
polyamides have the same behavior; also 
here it’s clear the benefit of the Co-
Polyamides, because more flexible 
materials can provide: 
 

 Better thermoforming, possibility to 
reach higher depth. 

 
 Possibility of cost down, by reducing 

the total thickness of the film. 
 
 Increase of the production and costs 

savings, thanks to lower temperature 
and time of pre-heating in order to 
achieve the desired shape. 

 
 More freedom in the mold and package 

design; attractive shapes, individual 
packages for convenience, etc. 
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Figure 10: Example of deep thermoforming package. 
 

Next charts show a comparison study of the 
maximum thermoforming depth that can be 
achieved using different Polyamides: 
 

 
 
 
 

 

 
Figure  11: Optimum thermoforming temperature and maximum thermoforming depth achieved by testing films of PA6, 

CoPA 6/6.6 and CoPA 6/6.6/12 (TERPALEX®) 
 
 
 
 



 
Barrier Packaging and Packaging Systems 

 

  

 
© ainia centro tecnológico | guiaenvase.com. All rights reserved 9 
 

This difference is also clear when the film 
thickness distribution along the package is 
analyzed, as the next chart shows: 

 
 

 

 
Figure 12: Thickness distribution of thermoformed package comparing PA6 with two different CoPA 6/6.6 and CoPA 

6/6.6/12 (TERPALEX®) 
 
 
The higher thermoforming capacity of 
TERPALEX® can allow the packaging 
producers to produce deeper packages with 
more complex shapes in a safe way 
(avoiding breakages and spoilage of food) 
but also open the door to reduce the film 
thickness to achieve similar mold depth 
(downgauging), saving cost due to the 
usage of less raw materials but also 
providing environmental benefits, due to 
the reduction of waste generation. 
 
 
3. New challenges, new materials 
 
UBE NYLON is completely engaged with the 
new tendencies and trends in the packaging 

market, supplying advanced materials with 
enhanced properties that allow to produce 
more efficient, safe, attractive and sustainable 
packages; The Co-Polyamides 6/6.6 and 
specially the CoPA 6/6.6/12 (TERPALEX®) 
thanks to its lower crystallinity can offer 
superior flexibility, mechanical and optical 
properties being the best partner for the new 
packaging generation. 
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