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ABSTRACT 
 
In the world of flexible packaging, the fresh food packaging field (sausages, meet, cheese, fish, raw pasta 
and others) continues to be in high demand. The market for these packaging products has had an 
important year growth rate . The growth is due to the increased consumer demand for a wide variety of 
packaging materials and applications 
 
Nowadays, the barrier film is one of the most important packaging material used to preserve perishable 
food and extend its shelf life. Barrier film manufactures' aim is to provide a product  which can meet all 
requirements defined by the market and machinery manufacturers. These include preservation of 
freshness, the appearance of the food, an attractive packaging and, finally, a solution to replace products 
based on PVC and PVDC due to environmental concerns. 
 

The aim of designing the structures is to downgauge and achieve a satisfactory level of barrier properties. It 
is proven that biaxial orientation improves barrier properties, where a degree of stretching leads to lower 
gas permeability 
 
 
 

 
 
1. Introduction 
 
GAP manufacture specialized and tailor 
extrusion line for Biaxially oriented film 
using Simultaneox by double bubble 
technology  , extrusion coating & laminating 
line .GAP build your desire line of 
extraordinary speciality. 
 
In the world of flexible packaging, the fresh 
food packaging field (sausages, meet, 
cheese, fish, raw pasta and others) 
continues to be in high demand. The 
market for these packaging products has 
had an important year growth rate. The 
growth is due to the increased consumer 
demand for a wide variety of packaging 
materials and applications 
 
Nowadays, the barrier film is one of the 
most important packaging material used to 
preserve perishable food and extend its 

shelf life. Barrier film manufactures' aim is to 
provide a product which can meet all 
requirements defined by the market and 
machinery manufacturers. These include 
preservation of freshness, the appearance of 
the food, an attractive packaging and, finally, 
a solution to replace products based on PVC 
and PVDC due to environmental concerns. 
 
The applications of barrier film include cheese, 
meat, cook-in packaging, shrink bags, sausage 
tubing, modified atmosphere packaging and 
vacuum skin packaging where in the last two 
examples lidding film plays a crucial role. 
 
One may conclude that different products 
must fulfil different barrier properties 
requirements. 
 
The table below (Table 1) shows different 
requirements for OTR and WVTR for different 
groups of products. 
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Table 1: Different requirements for OTR and WVTR for different goups of products. 
 

Goods OTR [cm3/ m2 d bar] WVTR [g/ m2 d] 

Meat/ MAP 2-20 10-50 

Fruits, vegetables, salad 10.000-200.000 10-3.000 

Fresh Meat MAP 20-40 2-4 

Fresh Meat VAP 1-3 2-4 

Fresh spec. cheese 7-11 300-700 

Coffee instant 0,2-2 0,7-3 

Fresh Bakery Products 30-4.000 600-3.000 

 
 

Table 2: Requirements for different products. 
 

SHRINK BAG 
(oriented) 

 
50-70 micron 

LIDDING FILMS 
(oriented) 

 
28-35 micron 

BARRIER SHRINK FILM 
(oriented) 

 
28-35 micron 

O2 permeability – less than 20 
cm3 m2 at 5°C per day at 1 atm 
0%RH 

Strong seals 

Easy to open 

Little curlings 

Good machinability when 
converting into bags 
 

Peelable and resealable with the 
aid of adhesives or other devices 

Hot sealed Requirements 

Sealing layer compatible with the 
material of the tray 

Some shrinkage 

Good planarity 

Printable – structure depend on 
printing needs 

Strong layers adherence 

Low elongation at break – still 
good memory 

Barrier to O2, CO2 and moisture 

Heat sealable 

Good shrinkage 

Strong adherence of layers 

Strong integrity of the seal 

Abuse resistance 

Attractive uniform appearance 

Transparent for visual inspection 
 

 
 
As it can be seen from the table, the 
requirements for the Oxygen Transmission 
Rate and Water Vapour Transmission Rate 
are the strictest for fresh meat and cheese, 
whereas the requirements for the high 
value of WVTR for cheese should allow a 
certian group of cheeses to ripen. 
 
The table above represents most crucial 
requirements for different products. 
 

For the shrink bags it is important to make a 
film which must fulfil following requirements: 
oxygen permeability lower than 20 cm3 m2 at 
5°C per day at 1 atm 0%RH, the film must 
have strong enough seals to prevent 
deterioration of the barrier property and must 
be easy to open at the same, which is 
important for end users. Curling should be 
avoided and from the converters' point of 
view, the film must be stiff enough to avoid 
folding when pulled and, last but not least, 
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film must have good planarity and tear 
resistance.  
 
When the film is designed for lids, 
printability of the film must be taken into 
account as well as the layers adhesion to 
prevent the film from the delamination 
during opening. The layers adhesion is even 
more important when considering the lids 
for re-opening. 
 
When producing a film for the sealing to the 
tray, the skin component must be 
compatible with the material of which the 
tray is made. This, in turn, is crucial for 
sealing the film to the tray. 
 
The last product in this group is a shrink 
barrier film. It is well known that 
orientation equals retraction after heating.  
The double bubble processes are the only 
means in the market to provide a film with 
shrink properties. Shrink barrier film, 
similarly to ordinary or non barrier 
polyolefin film, is used for wrapping and 
protection of the product. The film should 
be abuse resistant to allow the handling of 
packaged products. Good optical properties 
should allow customers to see the product 
and inspect the product by the producers 
and packing companies. 
 
Lidding film and barrier film can be also 
used in Modified Atmosphere Packaging 
where a red colour of meat is preserved 
only when the modified atmosphere in the 
package is maintained 
 
 

2. New tendency and products 
 
Having followed the developments in raw 
materials and manufacturing technology, there 
are several principal ways to obtain barrier 
properties required for different products, 
despite their diversity of applications and 
types of products.  EVOH is one of the 
materials used for barrier film production, PA 
etc. 
 
The aim of designing the structures is to 
downgauge and achieves a satisfactory level 
of barrier properties. It is proven that biaxial 
orientation improves barrier properties, where 
a degree of stretching leads to lower gas 
permeability. 
 
The downgauging is very effective for the 
lidding film using double bubble technology, 
the film thickness can be reduced to 28 
micron. This thickness reduction is due to 
orientation which also improves dramatically 
the barrier property of the film. 
 
The new double bubble extrusion lines which 
use a simultaneous no contact orientation 
system can be equipped with an in-line 
extraordinary annealing which reduces the 
residual shrink less than 7% (Table 3). 
 
Orientation also allows to reduce the amount 
of barrier material in the functional layer with 
a significant cost saving in the raw material, to 
reduce packaging weight (reduce waste). The 
final film is much more transparent than 
standard blown and cast films. 
 

 
Table 3 

ALUMINIUMLESS 
(oriented) 

METALIZEDLESS 
(oriented) 

COATEDLESS 
(oriented) 

Alumiumless 
Substitution with proper 
formulation of lamination foil 
which includes aluminum foil 
aprox 150 micron with 30-60 
micron 

Metalizedless 
substitution of 12 micron 
PETm or laminated PET with 
EVOH film with proper 
formulation 
Allow to reduce converting 
process. 

Coatedless  
Multiplayer film with barrier 
material which can be 
alternative to PVDC , SiOx, 
etc. 
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Table 4 

Model Application Web width Micron Kg/h Annealing 

S 250 BA Casing & tubing 50-250 35-60 Up to 70 Extra bubble 

annealing 

S 600 BA Shrink Bag 200-600 35-65 Up to 130 Extra bubble 

annealing 

S 1300 BA Lid film and Shrink 
Barrier 

800-1300 20-35 Up to 200 Extra bubble 

annealing 

S 2000 TA 

** 

Lid film and Barrier 
film 

1300-2000 20-35 Up to 400 

3000 Mt/y 

Extra tenter 

annealing 

S 2200 RA Shrink barrier film Up to 2200 19-28 Up to 300 Extra roll 

annealing 

 
 
3. Advantages with non oriented film 
blown or cast  
 
Considering orientation ratio 1 (typical for 
blown, cast, water quench technology) and 
ratio 4 which is produced by double bubble 
technology. Applying an orientation, the 
films obtain a wealth of advantageous 
properties, due to a change in the 
morphology of the film’s molecular 
structure: 
 

 Excellent mechanical properties, e.g. 
stiffness, tear, shock or puncture 
resistance. 

 
 Impermeability to moisture and 

steam. 
 

 High resistance to oils, fats and 
solvents, as well as to heat and cold. 

 
 Dimensional stability and scratch 

resistance. 
 

 Attractive glossy appearance, thanks 
to brilliant surface quality and high 
transparency. 

 
 Excellent convertibility, printability 

and saleability. 
 
 Simultaneous stretching yields 

better mechanical properties over 

sequential –tensile and modulus. 
 
 Orientation improves barrier properties 

– the thickness of the laminated film 
can be reduced with no effect on the 
barrier – economical advantage. 

 
 Laminated printed film for lids can be 

replaced by simultaneously oriented 
barrier film with printable layer. 

 
 Coated film may replaced by oriented 

film for microwave heating. 
 

 Orientation and heat treatment 
increases gas barrier properties at high 
humidity conditions. 

 
 Fewer converting steps are an 

advantage towards laminating and 
coating. 

 
 Better layers distribution control. 

 
 HELP TO REDUCE FILM THICKNESS ON 

THE FINAL PRODUCT AND SAVING IN 
RAW MATERIAL. 

 
Simultaneous orientation is a technology ideal 
for EVOH, PA and other barrier materials.  
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