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ABSTRACT 
 
This article describes a new approach to MAP trays for meat protein whereby conventional polyethylene 
sealing layer is substituted by new system giving major environmental benefits. 
 
 

 
 
1. Introduction 
 
In early 1990 LINPAC developed their first 
MAP tray for the protein sector under the 
LINfresh trade name. Prior to this 
development, packaging within the protein 
sector was dominated by expanded 
polystyrene (EPS) trays with PVC overwrap 
film. As EPS does not possess the required 
gas barrier properties for MAP applications, 
a barrier lamination film was developed and 
added to the EPS tray. 
 
Such lamination films typically consist of 
several layers, including an adhesive layer 
(for bonding to the EPS substrate), a gas 
barrier layer (usually EVOH) and a sealing 
layer (to allow effective sealing of lidding 
films after the tray has been filled). PE was 
selected as a sealing layer as it provides an 
excellent seal, even in the most challenging 
conditions with the ability to seal effectively 
through meat and juice contamination 
where present on the sealing flange of the 
tray.  
 
To marry effectively with the barrier trays, 
Linpac also developed companion top films 

with a winning combination of high gas 
barrier, anti-fog performance, great clarity and 
sealability on high speed filling and packing 
lines using a matching PE sealing layer 
 
In the early 2000s, the trend for protein 
packaging was driven by a new desire for clear 
packs that allowed the consumer to view the 
contents of the pack more effectively. Barrier 
EPS trays were no longer able to fulfil the 
needs of the market and were replaced by 
rigid (non foamed) polystyrene (PS) trays. 
These trays (e.g. Clearfresh from LINPAC) still 
required the lamination of a barrier film for 
use in MAP applications (as PS does not have 
adequate gas barrier properties). The barrier 
films developed for EPS trays were further 
optimised for the change from EPS to PS but 
the general construction remained unchanged 
(EVA-EVOH-PE). These new clear rigid trays 
continued to work well with the companion 
top-films with their PE sealant layer. 
 
Recent developments in packaging have 
witnessed yet another material shift in MAP 
packaging. The increased focus on the 
environmental impact of packaging and the 
drive for increased use of recycled materials 
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has led to many retailers and brand owners 
identifying rPET (recycled Polyethylene 
Terephthalate) as a material of choice. rPET 
packaging can be produced containing high 
levels of post consumer recyclate (PCR) 
(50-90% is not uncommon) and is also 
readily recycled at end of life. 
The recent shift from PS to rPET represents 
a significant change for MAP packaging. The 
gas barrier properties of PET (and rPET) are 
far superior to PS and it is, therefore, no 
longer necessary to laminate a barrier film 
to the tray. The excellent seal 
characteristics of the PE sealing layer, 
however, remain an important element in 
providing pack integrity. The lamination film 
was therefore once again reformulated, this 
time to dispense with the now obsolete 
barrier layer whilst retaining the PE sealing 
layer, so that once again the trays continue 
to work with the same winning formula of 
PE sealant top film. 
 
Prior to the removal of the barrier layer, the 
lamination film had a significant function in 
the MAP tray and was fully utilised across 
the entire tray surface. With the removal of 
the barrier layer, the benefits of the 
lamination film are now only derived around 
the sealing flange of the tray (as a seal is 
only required on the outer edge of the tray, 
the PE is not required across the full tray 
surface) (Figure 1). 
 

 
Figure 1: The black rim shows the seal area of the 

tray. Only this part of the tray requires the PE sealing 
material. 

 
For a typical tray just 19% of the tray surface 
area requires a seal layer. That means 
1.0gram of the 1.3 gram of lamination film is 
not effectively utilised in each tray. It has 
become an unnecessary by product of the 
need for a PE layer on the sealing flange 
(Figure 2). 
 

 
 

Figure 2: Change in the seal layer has resulted in a 
1.0gram tray weight saving without any change in the 

trays performance. 
 
 
Not only is this a waste of resource, the 
presence of the PE layer generates issues 
when PET/PE trays are recycled. The presence 
of high levels of PE contamination in the PET 
recycle stream generates clarity issues. 
 
The PET/PE tray provides an excellent 
foundation to further enhance the 
environmental credentials of an MAP tray. 
Total removal of the lamination film would see 
a product that reduces waste and is fully 
recyclable back into clear PET. Such a tray 
would be the most environmentally friendly 
tray in the market. 
 
In this paper a new packaging solution is 
shown. RFresh Elite, an Rpet tray produced 
without any barrier or PE film, but one that 
can still be sealed with any kind of PE sealant 
top film. This new mono material packaging 
solution can substitute every tray currently 
used for packaging of fresh products and has 
got evident environmental benefits. 
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Figure 3: RFresh Elite. A new monomaterial packaging 

solution for MAP 
 
 
2. Methodology 
 
In 2009 LINPAC started a project that was 
to be focused on developing the most 
environmentally friendly tray in the market. 
The objectives of the project were: 
 

1) Tray material to be fully utilised 
2) Finished product to be recyclable 
back to a clear tray. 
3) Maintain the excellent sealing 
performance of PET/PE trays 

 
Within 4 months of starting the project 
LINPAC were successful in indentifying a 
potential alternative to the lamination film, 
a new sealing material that could be applied 
in isolation to the tray flange (i.e. only 
where it was required to improve the 
sealing characteristics of the tray). This 
fulfilled the first objective by eliminating the 
sealing layer from all of the areas where it 
was not needed. 
 
Unfortunately identification of a potential 
new seal material was only part of the 
project. The challenge with any new 
product development is the optimisation of 
the product for its purpose as well as a 
reliable and repeatable manufacturing 
process for the new product. 
 

This scale of change had not been witnessed 
during the evolution of the MAP trays. All 
previous developments had retained the 
common PE sealing surface for consistent 
performance during heat seal lidding. 
 
In developing a new sealing material, it was 
important to ensure that no reduction in pack 
performance occurred, and that the new tray 
development could still be used in combination 
with the same PE sealant top films that have 
served the industry so well over recent years. 
Additional inhouse tests were developed for 
use in conjunction with the existing standard 
tests to approve the product suitability for 
application. 
 
The following tests were utilised: 
 

 Shelf life approval of 10 days – Seal 
trays containing a MAP gas mixture, 
store trays at 4°C for a period of 12 
days before testing the retained gas 
mixture. 

 Seal integrity – Pressurise a sealed tray 
to 50 mbar for 60 seconds and 
measure for pressure loss. 

 Seal strength (positive test) – 
Pressurise a sealed tray with an 
increase of 5 mbar per second and 
record the pack failure pressure and 
failure mode. 

 Seal strength (negative test) – Place a 
sealed tray in a vacuum chamber, 
reduce the chamber pressure and 
record the failure pressure and failure 
mode. 

 Seal resistance to contamination – 
Dose a predetermined quantity of listed 
contaminant into a tray, seal a tray and 
store shingled (pack inclined to ensure 
contaminant is in contact with seal) at 
4°C for 12 days. After this period 
conduct the seal integrity test. 

 Contaminants (Olive oil, Acetic acid, 
Red meat drip, White meat drip, Fish 
drip, Water and Marinades (Honey, 
BBQ, Mango & Chilli). 
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 Seal through contamination – Dose 
a predetermined quantity of listed 
contaminant onto the trays, seal the 
tray and then conduct the seal 
integrity test. 

 o Contaminants (Olive oil, Acetic 
acid, Red meat drip, White meat 
drip, Fish drip, Water and Marinades 
(Honey, BBQ, Mango & Chilli). 

 Simulation of sealed pack life cycle – 
Seal under MAP conditions with 
predetermined quantity of contents. 
Store at 4°C for 1 day (to simulate 
distribution & retailing), transfer into 
an oven at 35°C for 120 minutes (to 
simulate purchase and transfer by 
consumer), store at 4°C for 1 day 
(to simulate home refrigeration). 
Conduct seal integrity and seal 
strength test. 

 
Upon identification and confirmation of the 
sealing material suitability for the required 
application the next challenge was one of 
developing a suitable process for applying it 
to the flange of the tray. The key 
requirements of this process being: 
 

 Consistent application of sealing 
layer 

 Output aligned to thermoforming 
output to prevent process bottleneck 

 
After working in different technologies a 
process that ensures reliable and 
repeatable application of the sealing 
material within a high speed and high 
volume manufacturing environment was 
developed. 
 
 
3. Results 
 
Seal Integrity. Seal performance equal on 
standard PET/PE trays and New Elite, no 
significant variance in results. All samples 
past the set target of 4mBar pressure loss. 
Note, the measured pressure loss is a result 

of creep in lidding film and not a pack leak 
(Figure 4). 
 

 
Figure 4 

 
Seal strength (positive test). The Elite product 
out performs the seal strength of the standard 
product (Figure 5). 
 

 
Figure 5 

 
 
Seal strength (negative test) The Elite product 
out performs the seal strength of the standard 
product (Figure 6). 
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Figure 6 

 
 
Elite trays pass with no problems the Seal 
resistance to contamination and Seal trough 
contamination tests as well as the 
Simulation of sealed pack life cycle. 
 

 
Figure 7 

 
 
4. Conclusions 
 
The key benefits derived from the 
development of Rfresh Elite are: 
 

 Lowest weight tray, sealing material is 
only applied where it is needed. 

 Reduced carbon footprint. 
 Improved recyclability through removal 

of PE base film contaminant. 
 Increased clarity, no phase variance 

between PET, EVA and PE layers. 
 Compatible with current PE lidding films 
 No process changes to current sealing 

lines 
 Seal performance as with market 

standard. 
 Sealing layer is transparent so can be 

used on any colour tray 
 Improved visual identification of sealing 

layer prior to sealing 
 Improved visual identification of sealing 

integrity post seal 
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