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ABSTRACT 
 
BOPP is well known for its high yield, mechanical strength, sealing performance, moisture barrier. These 
key properties, combined with an excellent cost/performance ratio, have made it the most popular 
packaging film when it comes to automatic form-fill-seal technology of food as well as non-food products. 
By adding gas barrier, Taghleef Industries has opened the doors to new opportunities for BOPP. 

 

 
 
1. Introduction 
 
Flexible packaging are among the most 
efficient packaging solutions available. 
Lightweight, aesthetics, performance, 
durability, cost have been the drivers of its 
success, whereas sustainability and 
packaging weight reduction have become 
the main targets of its ongoing growth: 
more and more are those brand owners 
who decide to switch from rigid packaging 
to flexibles, even for products requiring 
high barrier performances like modified 
atmosphere packaging (MAP). 
 
Nevertheless, there is one aspect where 
flexible packaging still demonstrates a 
considerable weakness when compared to 
rigids like glass or metal:  recyclability. This 
is mainly due to issues like: 
 

 Lightweight (sorting costs/volume 
recovered) 

 Multi-ply laminates made of different 
materials, not recyclable altogether. 

 
As a consequence, as of today most flexible 
packaging is either incinerated or landfilled. 
If we take UK as an example, according to 
a study made by Pira International, more 
than 80% of flexible packaging is landfilled. 

As a consequence, the whole flexible 
packaging industry is working towards 
the target of reducing packaging weight 
(doing more with less), and developing 
packaging solutions which allow for 
easier recyclability. From a 
manufacturing point of view, this 
means providing thinner gauges but 
also designing mono-material, fully-
recyclable laminates. 

 
As a film manufacturer, Taghleef Industries is 
working in both directions. Thin BOPP films – 
as low as 15 microns - are already available, 
and the activities are now focused on 
developing barrier multi-layer coextrusions, 
marketed under the brand EXTENDO™, which 
combine in one single film the performances of 
BOPP films (transparency, heat seal ability, 
stiffness, moisture barrier) with those of the 
most common barrier films like BOPET or 
BOPA.  
 
2. Film description and performance tests 
 
Even though monolayer BOPP films are 
commonly used for flower sleeves and 
adhesive tapes, biaxially oriented 
polypropylene films are typically 3-layer 
structures, where the main core – roughly 
90% of the total structure – is made of 



 
Barrier Packaging and Packaging Systems 

 

  

 
© ainia centro tecnológico | guiaenvase.com. All rights reserved 2 
 

homopolymer PP, whereas the outer layers, 
made of functional terpolymers or PP-
copolymer, are providing heat seal ability at 
a wide range of temperatures – in general 
from 100 to 140°C. 
 
BOPP film production technology has 
evolved in recent years into multilayer co-
extrusions of 4 and 5 layers, to allow for 
better optics, voided film, higher yield, but 
so far very little film manufacturers have 
ventured into using multilayer technology 
to make barrier BOPP films, despite the fact 
that co-extrusion of barrier polymers in 
combination with PP or PE is rather 
common in the cast and blown film 
production. This is due to a number of 
reasons, both commercial and technical. 
The challenges of the high stretching ratios 
used in the bi-orientation process, which 
very few polymers can withstand is among 
these reasons. 
 
As a consequence, thin barrier applications 
have always been precluded to BOPP, in 
favor of other oriented films like BOPET, 
BOPA, or thick multilayer co-extrusions like 
blown PE or cast PP. Nevertheless, all these 
films have some limitations: 
 
Both BOPET and BOPA are thin films which 
provide good gas barrier, with the 

possibility of further barrier enhancement by 
applying functional coatings, but both 
substrates have poor moisture barrier and 
must be laminated to a sealing web to provide 
seal ability. 
 
On the opposite side, CPP or PE provide good 
sealability, but are not available in thin gauges 
and mechanical strength is rather poor. 
 
The proprietary technology used by Taghleef 
Industries for the production of EXTENDO™ 
films is in principle very similar to that of 
standard BOPP production (see picture) and 
consists of a multilayer casting unit, where a 
barrier polymer is extruded between two tie-
layers, encapsulated into other polypropylene 
coextrusions. The outer functional layers 
provide the required properties in terms of 
gloss, seal, slip. Extrusion is then followed by 
sequential stretching in machine direction and 
transverse direction, to reduce thickness and 
enhance transparency, barrier and stiffness. 
The final result is a clear, heat sealable, high 
barrier thin film, apparently identical of a 
normal BOPP. 
 
If required, it is possible to obtain a white film 
by adding titanium dioxide and/or calcium 
carbonate in the PP, as well as vacuum 
metalize the surface of the film to further 
enhance moisture barrier. 

 

 
Figure 1: BOPP production line 
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Looking more in detail at the EXTENDO™ 
film properties, we can observe the 
following (Figures 2 and 3): 
 

 Oxygen Transmission Rate can be 
as low as 3 cc/m2/day @ 23°C, 
0% RH, it does not depend on film 
thickness and it is not much 
influenced by moisture. This does 
not happen with other films like 
BOPA or BOPET, where thicker films 

offer higher barrier and where moisture 
tends to be absorbed by the substrate 
and negatively affect the gas barrier 
(i.e. BOPA) (Figure 4). 

 

 Heat seal-ability is in line with normal 
BOPP and when necessary it can be 
further improved, to enhance seal 
integrity or allow sealing through 
contamination (Figure 5). 

 

 
Figures 2 and 3 

 
 
 

 
Figure 4 
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 Flex crack resistance is excellent 
and barrier is not affected at all 
(contrary to what happens with most 
barrier coating technologies) (Figure 
5). 

 
Further tests have confirmed that 
EXTENDO™ films can successfully withstand 
pasteurization process: although gas 
barrier is affected during the autoclave 
pasteurization process itself, it takes only 

4-5 hours at normal conditions for the OTR to 
return to its pre-test values. 
 

 Haze and gloss are in line with 
standard BOPP films (Table 1): 

 
More recent tests conducted by Fraunhofer 
Institute have proven that EXTENDO™ films 
offer excellent barrier to aromas and 
mineral oils, in line with PET films. 
 

 

 
Figure 5 

 
 
 
 

Table 1 
 

 HAZE % (ASTM D1003) GLOSS 45° (ASTM D2457) 
EXTENDO™ XTMH 20mic 1.5 90 
COEX BOPP 20mic 2.0 85 
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3. Packaging applications 
 
EXTENDO™ films have been designed for 
different flexible packaging applications and 
are suitable for being used as monoweb 
solution as well as for printing and 
lamination to other substrates. 
 
Typical monoweb applications include: 
 

- Horizontal form-fill-seal: this 
technology is commonly used in 
combination with barrier films for 
packaging of bakery products 
containing fats, cereal bars and 
cheese. Key film properties are: low 
coefficient of friction, wide sealing 
range, excellent sealability. 

 

 
Figure 6 

 
- Vertical form-fill-seal: typical 

barrier applications include snacks 
(i.e. gas flushed bags), fresh foods, 
dry and fresh fruits. Films designed 
for this application provide excellent 
hot tack, consistent coefficient of 
friction and hermetic seals. A-B 
sealing is frequently perceived as a 
plus in terms of packaging weight 
reduction.  

 

 
Figure 7 

- Lidding and tray sealing: in general 
this technology is using laminates 
made of BOPET or BOPA (providing 
barrier) with a sealing web (either PP 
or PE). In this case an EXTENDO™ film 
alone can replace a laminate in non-
peelable applications, thanks to its 
barrier properties combined with heat 
seal ability, generating cost-savings 
and packaging weight reduction 
possibilities. Key film properties are 
tight seals, high transparency, drum 
effect. Whenever easy peel is 
requested, EXTENDO™ can be used as 
outer barrier web in combination with a 
peelable film, or with peelable heat seal 
adhesives. 

 

 
Figure 8 

 
Like any BOPP films, EXTENDO™ films can be 
printed and laminated with existing converting 
technology and are ideal for designing 
laminate solutions. 
 
As you have read in the introduction, one of 
the issues we often face with flexible 
packaging is the difficulty in recycling, due to 
different – often incompatible - polymers 
being mixed in laminates. From this point of 
view, EXTENDO™ films offer the possibility to 
develop mono-material, PP-based solutions, 
fully recyclable, as alternatives to mixed 
laminates containing foil, PET or PA as barrier 
web, and PP or PE as sealant. 
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