
The following example illustrates the importance of testing the permeation 
of the whole carton to ensure it achieves the desired performance for food 
products, thus providing the desired shelf life. 
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Challenge

Most packaging development work is done using flat materials, 
which is essential for identifying suitable barriers.  However, to 
meet the desired shelf life of the finished product the engineers 
need to test the completed package.  Many times this step is 
ignored due to the degree of difficulty to test finished packages 
and underestimating how the quality of its barrier properties can 
be compromised during the converting and packing processes.

Application

Coated paperboard is widely used to manufacture aseptic 
carton packages for liquid products such as milks and fruit 
juices. According to the latest industry study from Smithers 
Pira Data, there will be steady increase in demand of 4.5% per 
year for paperboard materials for liquid products due to their 
sustainability benefits.

During the R&D design stage, the barrier properties of coated 
paperboard materials must be examined to ensure the selected 
materials and coating will be an adequate barrier for the product. 
This will usually include oxygen transmission rate (OTR) testing of 
the flat stock material.

In order to eliminate the problem of permeation via the cross-
section of the board sample, MOCON’s specialized Edge-effect 
Test Cartridge was used along with the MOCON® OX-TRAN 2/22 
to obtain accurate test results of the paperboard.

Testing after a film is 

converted to a carton 

is vital to ensure its 

package integrity & 

performance.

SHELF LIFE IMPACT OF 
CONVERTING PAPERBOARD TO 
CARTON PACKAGES



ENSURE PACKAGE PERFORMANCE 
TO MEET DESIRED SHELF LIFE

The coated paperboard OTR results met the required barrier 
performance specification.  Further, the theoretical OTR value of 
the formed carton was estimated based on it’s dimensions.

Film Test Conditions: 23°C, 100% O2 with 50% RH in O2 and 
50%RH Carrier Gas. OTR Test Results for Flat paperboard Material 
with 100% O2.

APPLICATION NOTE

Sample Tested Tested Flat Material OTR 
cc/(m2 * day)

Estimated Theoretical OTR 
result* cc/(pkg * day)

Replicate #1 0.002 0.0000324

Replicate #2 0.004 0.0000649

Average 0.003 0.0000487

OX-TRAN 2/40 OTR 

Permeation Analyzer 

for finished packages

Possible reasons 

for reduced barrier 

performance are 

defects created during 

the converting process 

from film to package. 
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Solution

The solution is to determine the permeation rate of the finished 
package to ensure that it remains an effective barrier after 
manufacturing.  After the carton is formed, its OTR should be 
tested.  The test was performed on MOCON OX-TRAN 2/40 
package OTR analyzer. 

Package OTR Test Results with 20.9% O2 at 23°C

Test results showed that the OTR values of the actual cartons 
varied and were much higher than the theoretical result that 
was derived from the flat material. After testing, examination of 
the carton structure revealed that there were defects along the 

crease of the carton and other areas which reduced the barrier 
of the coated paperboard.  The package cartridges allowed easy 
mounting of the cartons for reliable and repeatable test results.

Benefits

The OX-TRAN® 2/40 measures OTR of whole packages 
automatically in precisely controlled conditions. This enables 
packaging engineers to verify their final carton packages will 
meet the desired performance and shelf life. Additionally, the 
revolutionary package testing cartridges provide easier test 
setup with reduced labor and better repeatability.  This allows 
manufacturers to develop packages in less time at lower costs.

Conclusion

OTR Testing of both flat materials and finished packages is 
equally important for the R&D process to be confident your final 
package will meet the desired shelf life performance.  MOCON 
has new solutions that make testing complete packages feasible 
and reliable.  Doing this will save time and costs and result in less 
waste and better performance in your packaging.

* Using 20.9% O2 driving force and carton’s surface area of 774 cm2

If the theoretical OTR results are used to estimate the shelf life 
of the packed products, the estimated expiration date of the 
product could be much longer than the package is able to pro-
vide. This will most likely lead to complaints from customers 
and possibly having to recall a number of products on the shelf.

Sample Tested Package OTR result cc/(pkg * day)

Carton #1 0.012

Carton #2 0.011

Carton  #3 0.014

Carton #4 0.035


