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ABSTRACT 
 
This article has the objective of sharing some of the principles and ideas that drive the position of 
LOGOPLASTE in the market. It reflects as well a unique position of a company that does not privilege a 
unique solution, and that looks continuously to market and partners to drive and boost Business 
opportunities. 
 

 

 
 
1. Introduction 
 
There are still strong steps to be taken, but 
the Barrier technologies available for the 
Beverage and Food Industry have many 
possibilities available that are capable of 
covering most needs of the Market. 
 
However, it is not totally clear to most of 
the companies, what are the critical aspects 
to be verified when evaluating a project, 
and because of this it is normal to face 
endless iterations, and questions. There is 
no single answer, but there are key aspects 
to be verified that will drive the decisions 
on the correct choice of technology. 
 
The Objective of this article is to make a 
brief resume of the status of the Art in 
terms of Technology for the main 
challenges of the Industry. 
 
LOGOPLASTE and LOGOPLASTE Innovation 
Lab have always been involved in almost all 
the technologies available in the market, 
either under a pure technical evaluation, 
Industrial implementation, or as a co-
partner for the Technology development. 
 
The purpose of this involvement has always 
been with the objective of being a Market 

leader and to be aware of the best solutions 
for different packaging requirements (Light, 
O2, CO2 and Water Vapor). 
 
The information shared, reflects interactions 
with the Resin Suppliers, Master Batch 
suppliers, Additives, Industrial 
Equipment/Technology suppliers, End users, 
Universities, Associations and Brand Owners. 
 
This article has the objective of sharing some 
of the principles and ideas that drive the 
position of LOGOPLASTE in the market. It 
reflects as well a unique position of a company 
that does not privilege a unique solution, and 
that looks continuously to market and partners 
to drive and boost Business opportunities. 
 
 
2. Barrier for What?? Let’s understand 
the product First! 
 
There are many types of products requiring 
different types of protection. 
 
The first thing to do is to understand what is 
the minimum required Shelf life for the 
product, and within this Shelf-life, what are 
the “Elements” that are limiting the life of the 
product. 
 



 
Barrier Packaging and Packaging Systems 

 

  

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

Typically the “Fabulous Four” are: 
 

 Oxygen Ingress 
 Water Vapor  (Ingress/Loss) 
 CO2 Loss (for CSD Drinks for 

example) 
 Light Protection 

 
There might be some “specialties” or 
products that require other points to be 
checked, but these 4 points will cover most 
of the critical aspects from a bottle 
perspective, for the majority of products in 
the market, with respect to offering product 
protection. 
 
We would like as well to clarify that we are 
not taking into consideration at this 
moment other important aspects of the 
Industrial solution, like the use of aseptic 
filling or any other, in order to simplify the 
evaluation. We will be assuming that the 
factors like micro-organisms are under 
control, and that a suitable filling method 
has been adapted. We will assume this 
evaluation only under a view of a specific 
product sensibility. 
 
One of the most interesting realities today 
that we face from the Industry when 
moving from conventional packaging 
(Glass, Tetra, Cans, etc) that in some cases 
have full barrier (O2 and Light are totally 
blocked for example in Cans) is the fact 
that is very little or even no knowledge of 
the product specification against the Fab 
Four elements, simply because we were 
“Over Packaging” the product. 

 
It is important to understand what is 
“Overpackaging”. We consider a product to be 
Over Packed when it uses too much material, 
or inadequate materials for a required Shelf-
life. The packaging should be defined as the 
best solution in terms of: 
 

 Required Shelf-Life. Not more or less 
 Sustainability point of view. Less 

impact on Ambient (we should consider 
the product Assembly here – Packaging 
and Product) 

 Cost point of view. 
 
This sweet spot is not a sitting duck, and 
companies should be aware that the best 
solutions will always come, and have 
continuous efforts and connections with the 
main solution providers. 
 
Another point that is commonly forgotten is 
the real cycle of the product in the market. 
 
Let me put it like this: “If between the time 
that the product is produced and bought by 
the consumer you have not more than 6 
month, why do we have a shelf life of 1 year?” 
 
Clear Enough? In reality not all companies do 
this properly, or understand that there are 
savings there. 
 
The graph under shows the behaviour, not only of 
Overpackaging, but as well Underpackaging. 
 

 



 
Barrier Packaging and Packaging Systems 

 
 

 
© ainia centro tecnológico | guiaenvase.com. All rights reserved 3 
  

3. Creating Specifications for the 
product 
 
The starting point as we referred is to 
create specifications for the product.  
Against this it will be relatively easy to start 
the evaluation of the materials that can be 
used, and if Barriers will be required. 
 
LOGOPLASTE Innovation Lab created 
proprietary tools for the evaluation of 
containers. PERMALAB as a tool is capable 
of generating information of the main 
requirements of a package with specific 
Polymers, and thus enabling the 
understanding of Barrier Technology 
requirements. 

 
The following Tables show typical information 
for a 1Ltr bottle – Inputs and Outputs. This 
information is easily generated by the 
Software. It can be used for either well known 
Polymers, or for any new Polymer, where the 
specific barrier is known. 
 
Some materials like PET have levels of 
permeation that are variable with TSR (Total 
Stretch Ratio) for example. This is not a 
problem as the Software suggests the 
permeation, but enables the user to refine it if 
a specific permeation is known. 
 

 
Table 1: Input Data for PERMALAB 

 
 



 
Barrier Packaging and Packaging Systems 

 

  

 
© ainia centro tecnológico | guiaenvase.com. All rights reserved 4 
 

 
Table 2. Output Data for PERMALAB 

 
 

As it indicated, the Software will calculate 
the permeation to O2, H2O and CO2. 
On the above example, for a product 
specification of O2 with 26 ppm, we can see 
that for structures of material like: 
 

 HDPE 
 PET 
 PET+2%EVOH 

 
Only the last one will be able to deliver the 
required specification. 
 
Important is as well to understand that the 
program evaluates as well, the amount of 
O2 in the Head Space. This is an important 
feature of the program and a factor to take 
in account, because in many cases we 
found that the required packaging with a 
specific material is in the limit in terms of 
delivering required Shelf-life. 
 

The O2 that migrates to the product is a 
combination of: 
 

 O2 migration from Outside to Inside of 
the Packaging 

 O2 in the walls of the Packaging 
 O2 in the Head Space 

 
By removing the O2 from the Head Space we 
could easily improve the performance in terms 
of Shelf Life, and most importantly, without 
the use of more complex technical solutions. 
This is important to evaluate properly, and 
contributes significantly and easily to a more 
Sustainable Packaging. 
 
The above calculations are made for O2, but 
the program enables simulation for CO2 and 
H2O, thus calculating and adapting the 
packaging to the real specific needs. 
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4. Types of Barriers 
 
On the above Simulation, we already 
referred to the use, and of type, of a barrier 
possibility. (EVOH)  There are typically the 
following types of Barriers: 
 

 Passive: Mono Material  / 
Combination of Materials (Blends, 
Multi-Layer or additives) / Coatings 

 Active: Blends / Multi-Layer 
 Passive + Barrier ( Possible 

combination of both ) 
 
These are valid for all 4 Elements, with the 
exception of Light Barrier, where the Active 
Solutions are not applicable. These are valid 
for EBM (Extrusion Blow Molding) and ISBM 
(Injection Stretch Blow Molding). 
 
We will not debate all the available 
suppliers and individual solutions in detail. 
That is not the objective of this paper, but 

we will try to look to the solutions under a 
Macro point of view. 
 
The Next Graph shows some of the most 
important combinations used today in the 
Industry. 
 
But they are not the only ones. There are 
many other as well. 
 
Imagine now combining Coatings with Active 
and Passive Barriers.  The sky is the limit, but 
there are obviously some limitations that are 
driven by:  
 

 Cost  
 Sustainability 

 
Sustainability is clearly a factor that is 
becoming more and more relevant, and is up 
to an extent limiting the choice of Technology, 
with the major Brand Owners. 
 

 
Table 3. Possible Combinations 
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5 What is New in the Market? 
 
There are new materials being evaluated in 
the market that might push further this 
particular and unique market. Looking to 
AVANTIUM, with it’s YXY Technology to 
produce PEF, it is obviously  interesting and 
important, but the real innovation, is the 
capability of making a tailor made solution 
that better fit’s each product either in cost 
or in performance. This is the real new 
thing, and something that a company like 
LOGOPLASTE is capable of driving this like 
no other! 
 
A more than relevant indicator of this 
comes from the Industrial sites that supply 
packaging for these range of products, and 
where barriers are required. In some of the 
plants the combinations of Material, 
additives or combinations of both have 
changed 4-5 times in a period of 4-5 years 
in some sites!!! Amazing! 
 
If we take into consideration the complexity 
of changing technical solutions due to 
homologations and legal procedures, we 
can clearly understand that for something 
so complex to change, it can only be 
explained  by fast moving Technology and 
solutions that drive better cost structures, 
better Environmental solutions and better 
Packaging solutions. 
 

 
6 Last but not Least … Urban Myths!! 
 
We would like to close the report with 
something that might seem disconnected, but 
that is highly relevant in the evaluations that 
are made today. We are talking about 
Sustainability and what is behind 
Sustainability as a concept. 
 
Within the range of concepts that we have 
today, some of the most interesting projects 
are Multi-Layer solutions. 
 
The name “Multi-Layer” is highly contaminated 
by the first applications in the CSD industry, 
where the products where basically a multi-
layer sandwich of PET and normally a specific 
Nylon to reduce CO2 loss particularly in 
smaller bottles where the relationship between 
Volume of the product/Surface of the bottle 
was not the best.  Obviously here the risk of 
contamination of the recycled stream of PET 
was high, and even today for these range of 
products it is to an extent true. 
 
But Multi-layer is not only used for CSD 
applications. One of the most interesting 
markets is linked to O2 sensitive products 
where Active Barriers pay a major role, and 
Products that require Light barrier. In these 
products, the paradigm changes totally. 
 
This is particularly true when using Active Barriers.  

 
Table 4. Active Barrier Solutions 
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In Multi-layer because we are placing a 
higher concentration in the middle 
protected as well by a first layer of the base 
material, it makes the solution more 
effective and reliable. 
 
It means for example that the percentage 
of the barrier used is reduced 2-2,5 times, 

making this solution more cost effective for 
high volumes of production.  
 
Another Example is the UHT bottle Market in 
PET. 
 
 

 
Table 5 

 

The graph shows the light transmission of 
Mono and Multi-Layer Solutions. 
 
In this particular case it becomes even 
more relevant. Solutions in Mono-layer 
require, as expected, 2-3 times more 
barrier to achieve a barrier relatively close, 
but still far from Multi-layer.  
 
Important to say that in this particular 
case, the Multi-layer solution has a black 
Layer that blocks totally the Light 
Transmission. 
 

 
 
But as important as the cost, is the 
sustainability aspect, and it means that the 
environmental impact of a Multi-Layer solution 
for this range of products is significantly 
smaller in Multi-layer,  than when applied to a 
Mono-Layer Solution. 
 
This is of huge importance, and it is key to 
have a better understanding of these points. 
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7. Sustainability Concepts and 
Legislation 
 
The last point relates with correct 
understanding of what Sustainability 
means. 
 
Today, and being very pragmatic, most 
companies manipulate data for their own 
convenience, and normally do not show the 
real impact to the environment of these 
products. It is important that we all 
appreciate the complexities involved and 
that it is a difficult and a huge task to really 
understand the impact of a certain product, 

and that behind this work there are huge costs 
involved.  
 
We need to decide if we want to do this work 
properly, and if yes, we need proper 
legislation, to accurately  and reliably generate 
the information that we as Consumers, 
Countries and Associations can rely on. 
 
 A moving target, but a path to improvement. 
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