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ABSTRACT 
 
The consumption of fresh food produced thousands of kilometers away from the final consumer has 
experienced a tremendous increase over the past 10 years, and the future trends of consumption are likely 
to repeat the same pattern increasing the quantities and distances. 
 
Therefore, seeking technical solutions that increases the shelf life of the different products is a must for 
everybody who wants to be competitive in a globalized market of today. Additionally any improvements in 
the quality of the products itself is seeing as a major consideration due to the fierce global economy 
downturn that some countries are bearing at the moment. 
 
Prior to the introduction of MAP packaging packers had serious problems with moisture and bacteria growth 
of their product once packed and during transit.  Nowadays applying micro perforation techniques to the 
packaging avoiding such problems, extending the shelf life of the food.  
. 

 

 
 
1. Introduction 
 
The consumption of fresh food produced 
thousands of kilometers away from the final 
consumer has experienced a tremendous 
increase over the past 10 years, and the 
future trends of consumption are likely to 
repeat the same pattern increasing the 
quantities and distances. 
 
Therefore, seeking technical solutions that 
increases the shelf life of the different 
products is a must for everybody who 
wants to be competitive in a globalized 
market of today. Additionally any 
improvements in the quality of the products 
itself is seeing as a major consideration due 
to the fierce global economy downturn that 
some countries are bearing at the moment. 
 
Obviously, any kind of goods devoted to 
human consumption need to accomplish 
certain number of characteristics regarding 

hygiene, transportation has well as food 
safety. Thus, the packaging of the products 
requires a very important role in the 
production process. 
 
Many of these products, especially, fresh 
produce, once they are placed inside the 
packaging experience a gas exchange between 
the outer and inner atmosphere. 
 
Prior to the introduction of MAP packaging 
packers had serious problems with moisture 
and bacteria growth of their product once 
packed and during transit. Nowadays applying 
microperforation techniques to the packaging 
avoiding such problems extending the shelf 
life of the food.  
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1.1 Main features 
 
First of all, microperforation is defined as 
the mechanical making of perforations, 
which enables the gas exchange between 
the package and the outer atmosphere. The 
perforation diameter ranges from only a 
few microns up to around 120 microns.  
 
The respiration rates can differ in all types 
of fresh produce and thus different 
permeability’s are required to reach the 
optimal degree of gas exchange.  
 
From a few years ago there are several 
devices devoted to microperforation. Those 
devices mainly differ in the technological 
solutions they apply to the products. We 
will focus our attention to the laser 
microperforation technology, as it is the 
state-of-the-art technology and the most 
appropriate to the issue we are discussing. 
 
 
2. Laser Micro perforation 
 
Non-contact microperforation is performed 
with the use of a high-energy light 
generated by a CO� gas laser. The laser 
light is generated by the laser source, and 
the active CO� gas in the resonator. From 
here the light is diverted by a compressed-
gas-flushed beam path to the actual work 
station.  
 
In the lens focus of the laser light the 
material is opened, plasticized and partly 
evaporated. This gives rise to homogenous 
hole forms with a flattened fusion crater. 
The laser perforation is characterized by the 
production of extremely small hole sizes 
and is used mainly for the area of 
controlled gas exchange, Modified 
atmosphere packaging (MAP). The 
perforation is fitted precisely into the print 
pattern according to size and state and is 
not visible due to its very small size. 
 

 
Figure 2 

2.1 Comparative advantages  
 
The micro perforation of plastic films creates a 
natural controlled atmosphere within the 
interior of the package, without the induction 
of gases, additives or conservatives. 
 
By controlling the permeability, levels of 
oxygen, carbon dioxide and water vapor can 
be modified to reduce the respiration of the 
fresh produce, maintaining freshness and 
quality of the product. 
 
Compared to the use of traditional solutions 
the laser micro perforation increases the shelf 
life of the product solving the accumulation of 
gas inside the package atmosphere.  
 
Antimist solutions as such prevents the 
formation of mist inside the pack once sealed, 
maintaining high visibility of the product when 
on display. 
 
Adding up all those features directly reflects a 
reduction in cost for both the product 
manufacturer as well as the client and 
needless to say the cost of the expired 
product. 
 
2.2 Applications 
 
Nowadays, the laser micro perforation is 
mainly applied to Fresh produce packaging 
(4th Range products) such as ready to 
consume salads, fruits, vegetables or 
microwave packs .  
 
 
3. Thermomechanical hot-needle 
perforation 
 
Thermomechanical hot-needle perforation is 
performed by piercing the film with heated 
needle tools. This gives rise to a constantly 
even perforation of the film with a perforation 
diameter of 0.250 mm. Rotating tools are 
supported in the ongoing process on a 
synchronized counterpressure roller. With this 
combined production method the perforation 
opening is produced mechanically and also 
strengthened thermally.  
 
These increases tear resistance. On one-sided 
of the process-related material the film is 
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perceived as a roughened surface and only 
becomes significant when examined under 
the microscope. Hot needle perforation can 
be applied to nearly all substrates in 
material strip form and can be performed 
both in strips and full-surface in many 
standard perforations. 
 

 
Figure 3 

 
3.1 Packaging application 
 
The perforation of the primary packaging is 
applied in full-surface form in order to 
prevent any combination of the hot water 
vapour with the sugar layer on the product 
after packaging. The perforation is 
performed in a wide grid which leaves out 
the sealing zones of the packaging. 
 
Hot needle perforation Range Ø 
0.250mm +  
 
Available in - strip perforation or Full 
surface perforation. P1, P3, P8, P30, P60, 
P140 and P160 patterns. (The numerical 
reference corresponding to the number of 
holes per square inch). 
 
 
4. Non-contact thermal flame 
perforation 
Non-contact thermal flame perforation is 
manufactured by using an open gas flame. 
In the perforation process, the film is 
carried on a cooled, rotating tool for 
thermal stabilization of the plastic. During 
the flame perforation process the film 
surface is opened on contact with the flame 
cone forming a uniformed perforation and 
due to the short dwell time. Flame 
perforation can be applied on OPPbiaxially 
oriented substrates and can be done in 
strips as well as full-surface with a wide 
variety of perforation patterns and high tear 
resistance. 
 

4.1 Packaging applications 
 
Oven-fresh bread and frozen pastry products 
need in the primary packaging the possibility 
of a gas exchange with the ambient 
atmosphere. The hot water vapour escapes 
through the perforation openings of the 
packaging and this enables the product to 
achieve a good balance of moisture within the 
packaging. The product will then stay crisp 
and fresh 
 
Thermal Flame perforation Range Ø 
0.250mm + 
 
Available in - strip perforation or Full surface 
perforation. P30, P160 and P1000+ (The 
numerical reference corresponding to the 
number of holes per square inch). 
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