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Introduction  

The food industry continues to change in response to marketplace and consumer 
demands, as well as economic realities.   
The industry is increasing its emphasis on:  

a. Food safety 
b. Quality  
c. Shelf life  

The use of Modified Atmosphere Packaging (MAP) is one important way the food 
industry has responded to increased scrutiny of packaging.  In fact, MAP is one 
the fastest growing segments of packaging industry.  Exposure of food products 
to the atmosphere causes the oxidation of the product resulting in major issues 
for the food industry such as a decrease in shelf live, loss of flavor and 
discoloration.  MAP works by reducing the amount of oxygen the product is 
exposed to. This is accomplished by flushing the package with nitrogen or CO2 

just prior to sealing – resulting in an internal package environment of less than 
0.5% oxygen.    

For an MAP package to meet this stringent low oxygen requirement, three things 
are required:  

1. Good packaging materials with oxygen barriers 
2. A good flush of the package before sealing 
3. A good seal (package integrity)  

In 2001 OxySense introduced a system that was a notable advancement in the 
evolution of packaging material and superior testing methodology. Using this new 
system, labs were able – for the first time - to monitor what was happening inside 
a package without having to destroy the package.   

http://www.oxysense.com
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The new OxySentry System brings the same breakthrough technology to the 
MAP packaging floor. The OxySentry System integrates the proven OxySense 
4000B non-invasive monitoring system technology and the revolutionary OxyDot.  

For the first time, a packaging line operator can now have real time, non invasive, 
non intrusive monitoring, control and documentation of the flush cycle (the 
second of the three MAP success criteria).  

Optical Sensing   

Typically, the oxygen is monitored by extracting a sample of the atmosphere from 
the package or flush chamber which is then taken to an instrument that makes 
the measurement.  The sample is extracted automatically using a vacuum 
system with long hoses/tubes. However, this type of system is intrusive and does 
not provide real time information or documentation of the flush cycle.    

The vacuum system can easily breakdown or the sampling tube can easily be 
clogged leading to unreliable readings resulting in stoppages of the packaging 
line.  Frequent stoppages lead to loss of productivity and hence revenue.  

The OxySentry System provides non-invasive, real time, passive, in-situ 
monitoring of the flush chamber/packages.  It is a system that has two major and 
separate components:   

1. The Master Controller (the box)  
2. OxySentry Sensor   

With this system there is no sample extraction, no vacuums or hoses. Its lack of 
any moving parts results in very limited maintenance requirements.  The oxygen 
is measured directly in the chamber or package using a separate solid state 
optical sensor the revolutionary OxySentry sensor.   

The use of optical sensing allows measurements to be made without disturbing 
the environment in which they are being made.  The act of sensing does not 
consume the oxygen, which is very different from the conventional sensors as 
they consume the oxygen during measurement and alter the environment in 
which they are being used.    

The optical oxygen sensing method used in the OxySentry System is based on 
the fluorescence quenching of a dye immobilized in a gas permeable 
hydrophobic polymer (patented formulation which can stand high temperatures, 
oils and other harsh environments).  The dye absorbs light in the blue region of 
the spectrum and fluoresces in the red region of the spectrum.  The presence of 
oxygen quenches the fluorescent light from the dye, resulting in a change in the 
emitted intensity as well as its lifetime as function of oxygen concentration.  This 
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change in the lifetime can be calibrated to provide very accurate oxygen 
measurements.    

While calibrating the oxygen concentration to achieve very accurate oxygen 
measurements, the sensor is completely passive and does not consume oxygen 
to make the measurement.   

Fluorescence decay curves for differing concentrations of oxygen  
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Increasing Oxygen Level  

The accuracy of measurements made by this optical sensing method has been 
compared with measurements made by a Gas Chromatograph and show a very 
high degree of correlation.  Independently conducted, these tests show a better 
than 99% correlation with GC in light and dark conditions (see graph below). 
             

Optical Sensor Performance compared to a G.C.            
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OxySen try System  

As previously stated, the OxySentry System is composed of two parts: the 
instrument (box) and the sensor. The instrument box contains all the electronics 
and serves as the controller.  The OxySentry is a separate optical sensor which 
can be configured and customized to the individual production lines such as 
machines with flush chambers, form fill and seal machines, etc.   


