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SYSTEM AND METHOD OF MAKING A 
MODIFIED ATMOSPHERE PACKAGE 

COMPRISING AN ACTIVATED OXYGEN 
SCAVENGER FOR PACKAGING MEAT 

FIELD OF THE INVENTION 

The present invention relates generally to systems and 
methods of making modi?ed atmosphere packages for 
extending the shelf life of raW meats or other food. More 
particularly, the invention relates to such a system and 
method that is signi?cantly faster than prior art techniques. 

BACKGROUND OF THE INVENTION 

Containers have long been employed to store and transfer 
perishable food prior to presenting the food at a market 
Where it Will be purchased by the consumer. After perishable 
foods, such as meats, fruits, and vegetables, are harvested, 
they are placed into containers to preserve those foods for as 
long as possible. MaximiZing the time in Which the food 
remains preserved in the containers increases the pro?tabil 
ity of all entities in the chain of distribution by minimiZing 
the amount of spoilage. 

The environment around Which the food is preserved is a 
critical factor in the preservation process. Not only is 
maintaining an adequate temperature important, but the 
molecular and chemical content of the gases surrounding the 
food is signi?cant as Well. By providing an appropriate gas 
content to the environment surrounding the food, the food 
can be better preserved When maintained at the proper 
temperature or even When it is exposed to variations in 
temperature. This gives the food producer some assurance 
that after the food leaves his or her control, the food Will be 
in an acceptable condition When it reaches the consumer. 

Modi?ed atmosphere packaging systems for one type of 
food, raW meats, exposes these raW meats to either 
extremely high levels or extremely loW levels of oxygen 
(O2). Packaging systems Which provide extremely loW lev 
els of oxygen are generally preferable because it is Well 
knoWn that the fresh quality of meat can be preserved longer 
under anaerobic conditions than under aerobic conditions. 
Maintaining loW levels of oxygen minimiZes the groWth and 
multiplication of aerobic bacteria. Heretofore, loW-level 
oxygen systems, such as the systems proposed in US. Pat. 
No. 3,574,642 to Weinke and US. Pat. No. 5,115,624 to 
GarWood, have obtained extremely loW levels of oxygen by 
relying solely upon oxygen evacuation techniques to ini 
tially reduce the oxygen level around the raW meat to 
approximately Zero percent. 

In typical prior art systems, a package composed of 
?exible or rigid gas barrier materials is loaded into an 
evacuation chamber. The package in the evacuation chamber 
is subjected to a vacuum Which reduces the oxygen level to 
approximately Zero percent. After the package is evacuated, 
the raW meat either can be maintained in a “Zero” atmo 
sphere environment (commonly referred to as vacuum 
packaging) or can be re?lled With a gas or mixture of gases 
to provide a modi?ed atmosphere environment. To provide 
a modi?ed atmosphere environment, the air-evacuated pack 
age is typically ?lled With a mixture of gases consisting of 
about 30 percent carbon dioxide (CO2) and 70 percent 
nitrogen (N2). Re?lling the air-evacuated package With such 
a mixture of gases is believed to suppress the groWth of 
aerobic bacteria. At this point the package is sealed. The 
meat in the modi?ed atmosphere package takes on a less 
desirable purple-red color Which feW consumers Would 
associate With freshness. This purple-red color, however, 
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2 
quickly “blooms” to a bright red color generally associated 
With freshness When the package is opened to oxygenate the 
fresh meat by exposure to air. The package is typically 
opened immediately prior to display of the fresh meat to 
consumers so as to induce blooming of the fresh meat just 
prior to display to the consumers. 

LoW-level oxygen systems relying solely upon evacuation 
techniques to diminish the oxygen level to approximately 
Zero percent suffer from several disadvantages. For example, 
such systems operate at exceptionally sloW speeds because 
they rely solely upon the use of an evacuation device along 
the packaging line to reduce the oxygen level to Zero 
percent. The evacuation process is time-consuming, and the 
manufacture of the package cannot be completed until after 
the package has been fully evacuated. Furthermore, the 
evacuation techniques render it difficult to remove any 
oxygen Within a previously Wrapped package, such as an 
overWrapped meat tray, Without creating vents in the pack 
age to alloW the oxygen to escape. Trapped oxygen raises the 
residual oxygen level in the package and can also cause 
billoWing and subsequent damage to the package during 
evacuation. 

A need therefore exists for a system and method of 
making a modi?ed atmosphere package Which overcomes 
the aforementioned shortcomings associated With existing 
techniques of making those packages. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention is directed to a system 
and method of making a modi?ed atmosphere package 
Which is signi?cantly faster than prior art techniques. The 
packaging system effectively extends the alloWable time 
period betWeen cutting and purchase of retail cuts of raW 
meat. The raW meat can be cut and packaged several Weeks 
prior to being purchased at the store and yet remains fresh 
during this time period. 

To achieve the foregoing objectives, the packaging sys 
tem and method utiliZes a modi?ed atmosphere package 
including a ?rst package and a second package. The ?rst 
package includes a non-barrier portion substantially perme 
able to oxygen, While the second package is substantially 
impermeable to oxygen. After a food product such as raW 
meat is placed Within the ?rst package, the ?rst package is 
sealed and then inserted into the second package Without 
sealing the second package so as to create a pocket betWeen 
the ?rst and second packages. Next, the oxygen level in the 
pocket is reduced to a ?rst level greater than Zero percent 
using one or more techniques, including but not limited to 
evacuation, gas ?ushing, and oxygen scavenging. The 
pocket is preferably ?ushed With one or more gases to create 
a modi?ed atmosphere therein suitable for suppressing the 
groWth of aerobic bacteria. 
To reduce the oxygen level in the pocket from the ?rst 

level to approximately Zero percent, an oxygen scavenger is 
positioned to absorb any residual oxygen Within the pack 
age. The oxygen scavenger is activated With an oxygen 
uptake accelerator to increase the rate at Which the oxygen 
is absorbed. The activated oxygen scavenger aggressively 
absorbs any residual oxygen Within the package after it is 
sealed. 
The above system and method of making a modi?ed 

atmosphere package is advantageous because it does not rely 
solely upon time-consuming evacuation techniques to 
reduce the oxygen level to Zero percent. Rather, an oxygen 
reduction technique such as evacuation, gas ?ushing, and/or 
scavenging is only used to quickly reduce the oxygen level 
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to the ?rst non-Zero level, While an activated oxygen scav 
enger is used to further reduce the oxygen level to Zero 
percent. By activating the oxygen scavenger, the scavenger 
has the aggressiveness required to rapidly move the oxygen 
level in the package through the pigment sensitive oxygen 
range of about 0.05 percent to tWo percent oxygen. In this 
pigment sensitive range, metmyoglobin can form very 
quickly. Metmyoglobin is a substance that causes meat to 
change to an undesirable broWn color. Metmyoglobin forms 
very sloWly at oxygen levels above about tWo percent and 
beloW about 0.05 percent but very quickly betWeen these 
oxygen levels. Accordingly, it is important to pass the meat 
in the package through the pigment sensitive range very 
quickly. Activation of the oxygen scavenger insures that 
such rapid passage through the pigment sensitive range is 
achieved, thereby preventing discoloration of the meat. 

It has been found that the use of evacuation for only part, 
but not all, of the oxygen reduction process signi?cantly 
increases the throughput of the manufacturing process rela 
tive to prior art systems. The manufacturing process of the 
present invention is completed after the package is sealed. 
The oxygen scavenger essentially operates outside the 
manufacturing process because it continues to absorb oxy 
gen after the package is sealed. As the oxygen scavenger 
absorbs oxygen in one package, additional packages can be 
manufactured. 

In contrast, in prior art systems that rely solely upon 
time-consuming evacuation techniques to reduce the oxygen 
level in the package to about Zero percent, the manufacture 
of the package cannot be completed until after the package 
is fully evacuated. Additional packages cannot be manufac 
tured on the same manufacturing line until after the package 
is fully evacuated. Thus, evacuation controls the timing of 
the manufacturing process. Since evacuation is time 
consuming, prior art systems experience a relatively loW 
throughput relative to the system and method of the present 
invention. 

The above summary of the present invention is not 
intended to represent each embodiment, or every aspect of 
the present invention. This is the purpose of the ?gures and 
detailed description Which folloW. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects and advantages of the invention Will 
become apparent upon reading the folloWing detailed 
description and upon reference to the draWings in Which: 

FIG. 1 is an isometric vieW of a modi?ed atmosphere 
package embodying the present invention; 

FIG. 2 is a section vieW taken generally along line 2—2 
in FIG. 1; 

FIG. 3 is an enlarged vieW taken generally along circled 
portion 3 in FIG. 2; 

FIG. 4 is a diagrammatic side vieW of a system for making 
the modi?ed atmosphere package in FIG. 1; 

FIG. 5 is an isometric vieW of an apparatus for evacuating 
and/or ?ushing the modi?ed atmosphere package in FIG. 1; 

FIGS. 6a—a' are cross-sectional vieWs of the apparatus in 
FIG. 5 shoWing a method of operation thereof; and 

FIG. 7 is an isometric vieW of a modi?ed atmosphere 
package akin to that shoWn in FIG. 1 except that the 
modi?ed atmosphere package includes a plurality of meat 
?lled inner packages. 

While the invention is susceptible to various modi?ca 
tions and alternative forms, certain speci?c embodiments 
thereof have been shoWn by Way of example in the draWings 
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4 
and Will be described in detail. It should be understood, 
hoWever, that the intention is not to limit the invention to the 
particular forms described. On the contrary, the intention is 
to cover all modi?cations, equivalents, and alternatives 
falling Within the spirit and scope of the invention as de?ned 
by the appended claims. 

DESCRIPTION OF ILLUSTRATIVE 
EMBODIMENTS 

Turning noW to the draWings, FIGS. 1—3 depict a modi?ed 
atmosphere package 10 including a master outer package 12 
and an inner package 14. The term “package” as used herein 
shall be de?ned as any means for holding raW meat, includ 
ing a container, carton, casing, parcel, holder, tray, ?at, bag, 
?lm envelope, etc. At least a portion of the inner package 14 
is permeable to oxygen. The inner package 14 includes a 
conventional semi-rigid plastic tray 16 thermoformed from 
a sheet of polymeric material Which is substantially perme 
able to oxygen. Exemplary polymers Which may be used to 
form the non-barrier tray 16 include polystyrene foam, 
cellulose pulp, polyethylene, polypropylene, etc. In a pre 
ferred embodiment, the polymeric sheet used to form the 
tray 16 is substantially composed of polystyrene foam and 
has a thickness ranging from about 100 mils to about 300 
mils. The use of a common polystyrene foam tray 16 is 
desirable because it has a high consumer acceptance. The 
inner package 14 further includes a stretch ?lm Wrapping or 
cover 18 substantially composed of a polymeric material, 
such as polyvinyl chloride (PVC), Which is substantially 
permeable to oxygen. In a preferred embodiment, the stretch 
?lm used to form the cover 18 contains additives Which 
alloW the ?lm to cling to itself, has a thickness ranging from 
about 0.5 mil to about 1.5 mils, and has a rate of oxygen 
permeability greater than about 1000 cubic centimeters per 
100 square inches in 24 hours. Preferably, the ?lm has a rate 
of oxygen permeability greater than about 7000 cubic cen 
timeters per 100 square inches in 24 hours and, most 
preferably, the ?lm has a rate of oxygen permeability greater 
than about 10,000 cubic centimeters per 100 square inches 
in 24 hours. To help attain this high rate of permeability, 
small holes may be punched into the ?lm. Other techniques 
for increasing the oxygen permeability of the inner package 
14 may be used. Such techniques are disclosed in US. 
application Ser. No. 09/054,907 entitled “Modi?ed Atmo 
sphere Package With Accelerated Reduction of Oxygen 
Level in Meat Compartment,” ?led Apr. 3, 1998, and 
incorporated herein by reference in its entirety. One pre 
ferred stretch ?lm is ResiniteTM meat ?lm commercially 
available from Borden Packaging and Industrial Products of 
North Andover, Mass. 
The tray 16 is generally rectangular in con?guration and 

includes a bottom Wall 20, a continuous side Wall 22, and a 
continuous rim or ?ange 24. The continuous side Wall 22 
encompasses the bottom Wall 20 and extends upWardly and 
outWardly from the bottom Wall 20. The continuous rim 24 
encompasses an upper edge of the continuous side Wall 22 
and projects laterally outWardly therefrom. A food item such 
as a retail cut of raW meat 26 is located in a rectangular 
compartment de?ned by the bottom Wall 20 and continuous 
side Wall 22. The raW meat may be any animal protein, 
including beef, pork, veal, lamb, chicken, turkey, venison, 
?sh, etc. The tray 16 is manually or automatically Wrapped 
With the cover 18. The cover 18 is Wrapped over the retail 
cut of raW meat 26 and about both the side Wall 22 and 
bottom Wall 20 of the tray 16. The free ends of the cover 18 
are overlapped along the underside of the bottom Wall 20 of 
the tray 16, and, due to the cling characteristic inherent in the 
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cover 18, these overlapping free ends cling to one another to 
hold the cover 18 in place. If desired, the overWrapped tray 
16, i.e., the inner package 14, may be run over a hot plate to 
thermally fuse the free ends of the cover 18 to one another 
and thereby prevent these free ends from potentially unrav 
eling. 

The master outer package 12 is preferably a ?exible 
polymeric bag composed of a single or multilayer plastics 
material Which is substantially impermeable to oxygen. The 
master bag 12 may, for example, include a multilayer 
coextruded ?lm containing ethylene vinyl chloride (EVOH), 
or include an oriented polypropylene (OPP) core coated With 
an oxygen barrier coating such as polyvinylidene chloride 
and further laminated With a layer of sealant material such 
as polyethylene to facilitate heat sealing. In a preferred 
embodiment, the polymeric bag 12 is composed of a coex 
truded barrier ?lm commercially available as product no. 
325C44-EX861B from PrintPack, Inc. of Atlanta, Ga. The 
coextruded barrier ?lm has a thickness ranging from about 
2 mils to about 6 mils, and has a rate of oxygen permeability 
less than about 0.1 cubic centimeters per 100 square inches 
in 24 hours. 

Prior to sealing the master bag 12, the inner package 14 
is placed Within the polymeric bag 12 Wthout sealing the bag 
12 so as to create a pocket 13 betWeen the inner and outer 
packages 14 and 12. An oxygen scavenger/absorber 28 is 
then placed in the bag 12 external to the sealed inner 
package 14. The oxygen scavenger 28 is activated With an 
oxygen uptake accelerator to increase the rate at Which the 
oxygen is absorbed. The oxygen uptake accelerator is pref 
erably selected from the group consisting of Water or aque 
ous solutions of acetic acid, citric acid, sodium chloride, 
calcium chloride, magnesium chloride and copper. The 
non-barrier portion of the inner package 14 alloWs any 
oxygen Within the inner package 14 to How into the pocket 
13 for absorption by the oxygen scavenger 28. 

Further information concerning the oxygen scavenger 28, 
the oxygen uptake accelerator, and the means for introduc 
ing the oxygen uptake accelerator to the oxygen scavenger 
28 may be obtained from application Ser. No. 08/856,448 
?led May 14, 1997, entitled “Oxygen Scavenger 
Accelerator,” and incorporated herein by reference in its 
entirety. In the draWings, the oxygen scavenger 28 is illus 
trated as a packet or label Which is inserted into the bag 12 
prior to sealing the bag 12. Alternatively, an oxygen scav 
enging material may be added to the polymer or polymers 
used to form the outer package 12 so that the oxygen 
scavenging material is integrated into the outer package 12 
itself. 

Next, the oxygen level in the pocket 13 is reduced to a ?rst 
level greater than Zero percent. This reduction in the oxygen 
level may be accomplished using one or more techniques, 
including but not limited to evacuation, gas ?ushing, and 
oxygen scavenging. In a preferred embodiment, the bag 12 
is subjected to evacuation and gas ?ushing cycles to initially 
reduce the oxygen level in the pocket 13, prior to any 
equilibration, to no less than about 0.1 percent. Taking into 
account any oxygen disposed Within the the inner package 
14, i.e., oxygen disposed Within the meat 26 itself, the Wall 
of the tray 16, and the free space beneath the stretch ?lm 18, 
the oxygen level in the pocket 13 of no less than about 0.1 
percent corresponds to an “equilibrium” oxygen level in the 
entire package 10 of no less than about one to tWo percent. 
During the gas ?ushing process, an appropriate mixture of 
gases is preferably introduced into the pocket 13 to create a 
modi?ed atmosphere therein suitable for suppressing the 
groWth of aerobic bacteria. In a preferred embodiment, this 
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6 
mixture of gases consists of about 30 percent carbon dioxide 
and about 70 percent nitrogen. The master bag 12 is then 
sealed. 

After the master bag 12 is sealed, the activated oxygen 
scavenger 28 reduces the oxygen level throughout the pack 
age 10, including the pocket 13 and the inner package 14, to 
approximately Zero percent in a time period of less than 
about 24 hours. The oxygen scavenger accelerator insures 
that the oxygen scavenger 28 has the aggressiveness 
required to rapidly move the oxygen level in the package 10 
and around the meat through the pigment sensitive oxygen 
range of about 0.05 to tWo percent. The oxygen scavenger 28 
absorbs any residual oxygen in the pocket 13 and the inner 
package 14 and any oxygen that might seep into the package 
10 from the ambient environment. 

The retail cut of raW meat 26 Within the modi?ed atmo 
sphere package 10 takes on a purple-red color When the 
oxygen is removed from the interior of the package 10. The 
meat-?lled modi?ed atmosphere package 10 may noW be 
stored in a refrigeration unit for several Weeks prior to being 
offered for sale at a grocery store. Ashort time (e.g., less than 
one hour) prior to being displayed at the grocery store, the 
inner package 14 is removed from the polymeric bag 12 to 
alloW oxygen from the ambient environment to permeate the 
non-barrier tray 16 and non-barrier cover 18. The purple-red 
color of the raW meat 26 quickly changes or “blooms” to a 
generally acceptable bright red color When the raW meat 26 
is oxygenated by exposure to air. 

FIG. 4 illustrates a modi?ed atmosphere packaging sys 
tem used to produce the modi?ed atmosphere package 10 in 
FIGS. 1—3. The packaging system integrates several dispar 
ate and commercially available technologies to provide a 
modi?ed atmosphere for retail cuts of raW meat. The basic 
operations performed by the packaging system are described 
beloW in connection With FIG. 4. 

The packaging process begins at a thermoforming station 
30 Where a tray 16 is thermoformed in conventional fashion 
from a sheet of polystyrene or other non-barrier polymer 
using conventional thermoforming equipment. The thermo 
forming equipment typically includes a male die member 
30a and a female die cavity 30b. As is Well knoWn in the 
thermoforming art, the tray 16 is thermoformed by inserting 
the male die member 30a into the female die cavity 30b With 
the polymeric sheet disposed therebetWeen. 
The thermoformed tray 16 proceeds to a goods loading 

station 32 Where the tray 16 is ?lled With a food product such 
as a retail cut of raW meat 26. The meat-?lled tray 16 is then 
manually carried or transported on a conveyor 34 to a 
conventional stretch Wrapping station 36 Where a stretch 
?lm 18 is Wrapped about the tray 16 to enclose the retail cut 
of meat 26 therein. The overWrapped tray 16 forms the inner 
package 14. The stretch Wrapping station 36 may be imple 
mented With a compact stretch semi-automatic Wrapper 
commercially available from Hobart Corporation of Troy, 
Ohio. The inner package 14 may be transported to the 
location of the master bag 12 by a conveyor 38. 

Next, the sealed inner package 14 and the oxygen scav 
enger 28 are inserted into a master outer bag 12. As shoWn 
in FIG. 7, the master bag 12 may be siZed to accommodate 
multiple meat-?lled inner packages 14 instead of a single 
inner package 14. Prior to sealing the master bag 12, the 
oxygen scavenger 28 is activated With the oxygen scavenger 
accelerator and then placed in the master bag external to the 
sealed inner package 14. Although the oxygen scavenger 28 
is depicted in the draWings as a packet or label inserted into 
the master bag 12, an oxygen scavenger may alternatively be 
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integrated into the polymers used to form the bag 12. One 
preferred oxygen scavenger is a FreshPaxTM oxygen absorb 
ing packet commercially available from MultiSorb 
Technologies, Inc. (formerly Multiform Desiccants Inc.) of 
Buffalo, NY. 

Next, the oxygen level in the pocket 13 (FIG. 2) betWeen 
the inner and outer packages 14 and 12 is reduced to the ?rst 
level of no less than about 0.1 percent using one or more 
techniques, including but not limited to evacuation, gas 
?ushing, and oxygen scavenging. As stated above, taking 
into account any oxygen disposed Within the the inner 
package 14, i.e., oxygen disposed Within the meat 26 itself, 
the Wall of the tray 16, and the free space beneath the stretch 
?lm 18, this oxygen level in the pocket 13 of no less than 
about 0.1 percent corresponds to an “equilibrium” oxygen 
level in the entire package 10 of no less than about one to 
tWo percent. In a preferred embodiment, the master bag 12 
and the inner package 14 contained therein are conveyed to 
a vacuum and gas ?ushing machine 60 that may be imple 
mented With a Corr-vac® machine commercially available 
from M-Tek Incorporated of Elgin, Ill. 

FIGS. 5 and 6a—a' illustrate some details of the machine 
60. The machine 60 includes an extendable snorkel-like 
probe 62, a movable seal clamp 64, a stationary seal bar 
housing 66, and an extendable heated seal bar 68 (FIGS. 
6a—a) The probe 62 is disposed adjacent to the seal bar 
housing 66 and extends betWeen the clamp 64 and the 
housing 66. The probe 62 is mounted to the machine 60 for 
movement betWeen an extended position and a retracted 
position. The probe 62 is connected by piping 69 to both a 
conventional vacuum pump (not shoWn) and a gas tank (not 
shoWn). A conventional valve is used to select Which of the 
tWo sources, the pump or the gas tank, is connected to the 
probe 62. The probe 62 may be open-faced or closed in the 
form of a tube or pipe. The seal clamp 64 includes a pair of 
rubber gaskets 70 and 72 and is pivotally movable betWeen 
an open position spaced aWay from the seal bar housing 66 
and a closed position alongside the seal bar housing 66. The 
seal bar 68 is situated Within the seal bar housing 66 and is 
connected to an air cylinder 74 used to move the seal bar 68 
betWeen a retracted position and an extended sealing posi 
tion. In its retracted position, the seal bar 68 is hidden Within 
the seal bar housing 66 and is spaced aWay from the seal 
clamp 64. In its extended position, the seal bar 68 projects 
from the seal bar housing 66 applies pressure to the seal 
clamp 64. 

The operation of the machine 60 is described beloW With 
reference to FIGS. 6a—d. As shoWn in FIG. 6a, the bag 
loading position requires the probe 62 to be in its retracted 
position, the seal clamp 64 to be in the open position, and the 
seal bar 66 to be in its retracted position. To load the master 
bag 12 on the machine 60, the master bag 12 is positioned 
such that an unsealed end of the bag 12 is disposed betWeen 
the open seal clamp 64 and the seal bar housing 66 and such 
that the retracted probe 62 extends into the bag 12 via its 
unsealed end. Referring to FIG. 6b, using the handle 76 
(FIG. 5), the seal clamp 64 is manually moved to its closed 
position such that the unsealed end of the bag 12 is secured 
betWeen the seal clamp 64 and the seal bar housing 66. 

Referring to FIG. 6c, With the seal clamp 64 still closed, 
the probe 62 is moved to its extended position such that the 
probe 62 projects deeper into the bag 12 via its unsealed end. 
The gasket 70 is interrupted at the location of the probe 62 
to accommodate the probe 62 and, at the same time, prevent 
air from the ambient environment from entering the bag 12. 
After the probe 62 is moved to its extended position, the 
master bag 12 is subjected to evacuation and gas ?ushing 
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8 
cycles to reduce the oxygen level Within the pocket 13 (FIG. 
2) to no less than about 0.1 percent, Which, as stated above, 
corresponds to an “equilibrium” oxygen level in the entire 
package 10 of no less than about one to tWo percent. The 
master bag 12 is ?rst partially evacuated by connecting the 
probe 62 to the vacuum pump (not shoWn) and operating the 
vacuum pump. The machine 60 is preferably programmed to 
achieve a vacuum level of approximately 11 to 13 inches of 
mercury on the mercury scale. For the sake of comparison, 
a full vacuum corresponds to approximately 28 to 30 inches 
of mercury. Once the master bag 12 reaches the programmed 
vacuum level, the machine 60 triggers a gas ?ushing cycle 
in Which the probe 62 is connected to the gas tank (not 
shoWn) and a mixture of gases is introduced into the master 
bag 12. The gas mixture preferably consists of about 30 
percent carbon dioxide and about 70 percent nitrogen. The 
gas mixture creates a modi?ed atmosphere in the pocket 13 
(FIG. 2) suitable for suppressing the groWth of aerobic 
bacteria. 

Referring to FIG. 6d, after subjecting the master bag 12 to 
evacuation and gas ?ushing cycles, the probe 62 is retracted 
and the air cylinder 74 is actuated to move the seal bar 68 
to its extended position. The heated seal bar 68 presses the 
unsealed end of the master bag 12 against the rubber gasket 
72 for an amount of time sufficient to thermally fuse the 
opposing ?lms of the bag 12 together and thereby seal the 
bag 12. The seal bar 68 is then retracted into the seal bar 
housing 66 and the clamp 64 is opened to release the sealed 
bag 12. 

After the bag 12 is sealed, the activated oxygen scavenger 
28 Within the sealed bag 12 continues to absorb any residual 
oxygen Within the modi?ed atmosphere package 10 until the 
oxygen level With the package 10 is reduced to approxi 
mately Zero percent. In particular, the oxygen scavenger 28 
absorbs (1) any residual oxygen remaining in the pocket 13 
after the master bag 12 is subjected to the evacuation and gas 
?ushing cycles applied by the machine 60 in FIGS. 5 and 
6a—a'; (2) any oxygen entering the pocket 13 from the inner 
package 14; and (3) any oxygen from the ambient environ 
ment that might permeate the master bag 12. Activation of 
the oxygen scavenger 28 insures that the oxygen level is 
reduced to approximately Zero percent at a rate sufficent to 
suppress the groWth of metmyoglobin, thereby preventing 
the discoloration of the raW meat Within the inner package 
14. As stated above, the pigment sensitive oxygen range in 
Which the groWth of metmyoglobin is accelerated is from 
about 0.05 percent to tWo percent oxygen. Activation of the 
oxygen scavenger 28 alloWs the scavenger 28 to rapidly pass 
the oxygen level through this pigment sensitive range and 
then loWer the oxygen level in the modi?ed atmosphere 
package 10 to approximately Zero percent in less than about 
24 hours. 
The modi?ed atmosphere packaging system in FIG. 4 can 

produce the modi?ed atmosphere packages 10 at cycle rates 
ranging from about three to six packages per minute, Where 
the master bag 12 in each package 10 contains one to tWelve 
inner packages 14. The maximum cycle rates Which can be 
attained by the system in FIG. 4 are signi?cantly higher than 
the cycle rates Which can be achieved by prior art systems. 
The attainment of high cycle rates is largely due to the fact 
that the packaging system in FIG. 4 relies upon evacuation 
or other oxygen reduction equipment to remove most, but 
not all, of the oxygen from the package, and then relies upon 
the activated oxygen scavenger to absorb any residual 
oxygen in the package after the manufacture thereof has 
been completed. In contrast, prior art systems rely solely 
upon evacuation equipment to reduce the oxygen level to 
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Zero percent. The manufacture of prior art packages cannot 
be completed until after the evacuation equipment has 
completed its cycle. Reducing oxygen levels in the modi?ed 
atmosphere package 10 of the present invention by ?rst 
reducing the oxygen level in the package 10 using 
evacuation, ?ushing, and/or some other oxygen reduction 
technique and then subsequently reducing the oxygen level 
to Zero percent using the activated oxygen scavenger 28 is 
signi?cantly faster than the prior art’s reliance upon sloW 
evacuation techniques to carry out the entire oxygen reduc 
tion process. 

While the present invention has been described With 
reference to one or more particular embodiments, those 
skilled in the art Will recogniZe that many changes may be 
made thereto Without departing from the spirit and scope of 
the present invention. Each of these embodiments and 
obvious variations thereof is contemplated as falling Within 
the spirit and scope of the claimed invention, Which is set 
forth in the folloWing claims. 
What is claimed is: 
1. A method of manufacturing a modi?ed atmosphere 

package, comprising: 
supplying a ?rst package including a non-barrier portion 

substantially permeable to oxygen; 
placing a retail cut of raW meat Within said ?rst package; 

sealing said ?rst package; 
supplying a second package substantially impermeable to 

oxygen; 

covering said ?rst package With said second package 
Without sealing said second package so as to create a 
pocket betWeen said ?rst and second packages; 

supplying an oxygen scavenger; 
activating said oxygen scavenger With an oxygen scav 

enger accelerator; 
positioning said oxygen scavenger external to said ?rst 

package such that said oxygen scavenger is capable of 
absorbing oxygen Within said pocket; 

removing oxygen from said pocket so as to reduce an 
oxygen level therein to a non-Zero level; and 

sealing said second package, said activated oxygen scav 
enger aggressively absorbing any residual oxygen in 
said modi?ed atmosphere package so as to reduce the 
oxygen level from said non-Zero level to approximately 
Zero percent. 

2. The method of claim 1, Wherein said non-Zero oxygen 
level Within said pocket is no less than about 0.1 percent 
oxygen. 

3. The method of claim 1, Wherein said step of removing 
oxygen from said pocket includes evacuating said pocket. 

4. The method of claim 3, Wherein said step of evacuating 
said pocket is performed using a vacuum device having a 
probe and a pair of clamping members, said step of evacu 
ating said pocket including inserting said probe into an 
unsealed end of said second package, closing said clamping 
members to clamp said unsealed end of said second package 
With said probe disposed betWeen said clamping members, 
and draWing oxygen out of said pocket via said probe. 

5. The method of claim 3, Wherein said step of removing 
oxygen from said pocket includes ?ushing said pocket With 
one or more gases. 

6. The method of claim 5, Wherein said steps of evacu 
ating said pocket and ?ushing said pocket are performed 
using a vacuum/?ushing device having a probe and a pair of 
clamping members, said steps of evacuating said pocket and 
?ushing said pocket including inserting said probe into an 
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unsealed end of said second package, closing said clamping 
members to clamp said unsealed end of said second package 
With said probe disposed betWeen said clamping members, 
draWing oxygen out of said pocket via said probe, and 
introducing one or more gases into said pocket via said 
probe. 

7. The method of claim 4, Wherein said step of sealing 
said second package is performed using said vacuum device, 
said vacuum device including a heated seal bar housed 
Within one of said clamping members, said step of sealing 
said second package including actuating said seal bar to 
press against the other of said clamping members With said 
unsealed end of said second package disposed therebetWeen 
and then retracting said seal bar aWay from said other of said 
clamping members. 

8. The method of claim 6, Wherein said step of sealing 
said second package is performed using said vacuum/ 
?ushing device, said vacuum/?ushing device including a 
heated seal bar housed Within one of said clamping 
members, said step of sealing said second package including 
actuating said seal bar to press against the other of said 
clamping members With said unsealed end of said second 
package disposed therebetWeen and then retracting said seal 
bar aWay from said other of said clamping members. 

9. The method of claim 1, Wherein said activated oxygen 
scavenger reduces the oxygen level Within said modi?ed 
atmosphere package from said non-Zero level to approxi 
mately Zero percent in less than about 24 hours. 

10. A method for removing oxygen from a modi?ed 
atmosphere package including a ?rst package and a second 
package, said ?rst package containing a retail cut of raW 
meat and including a non-barrier portion substantially per 
meable to oxygen, said second package covering said ?rst 
package and being substantially impermeable to oxygen, 
said second package creating a pocket betWeen said ?rst and 
second packages, said method comprising: 

supplying an oxygen scavenger; 

activating said oxygen scavenger With an oxygen scav 
enger accelerator; 

positioning said oxygen scavenger external to said ?rst 
package such that said oxygen scavenger is capable of 
absorbing oxygen Within said pocket; 

removing oxygen from said pocket so as to reduce an 
oxygen level therein to a non-Zero level; and 

sealing said second package, said activated oxygen scav 
enger aggressively absorbing any residual oxygen in 
said modi?ed atmosphere package so as to reduce the 
oxygen level from said non-Zero level to approximately 
Zero percent. 

11. The method of claim 10, Wherein said non-Zero 
oxygen level Within said pocket is no less than about 0.1 
percent oxygen. 

12. The method of claim 10, Wherein said step of remov 
ing oxygen from said pocket includes evacuating said 
pocket. 

13. The method of claim 12, Wherein said step of remov 
ing oxygen from said pocket includes ?ushing said pocket 
With one or more gases. 

14. A system for removing oxygen from a modi?ed 
atmosphere package including a ?rst package and a second 
package, said ?rst package containing a retail cut of raW 
meat and including a non-barrier portion substantially per 
meable to oxygen, said second package covering said ?rst 
package and being substantially impermeable to oxygen, 
said second package creating a pocket betWeen said ?rst and 
second packages, said system comprising: 
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means for removing oxygen from said pocket prior to 
sealing said second package so as to reduce an oxygen 
level therein to a non-Zero level; and 

an oxygen scavenger, positioned external to said ?rst 
package and activated With an oxygen scavenger 
accelerator, for aggressively absorbing any residual 
oxygen in said modi?ed package after sealing said 
second package so as to reduce the oxygen level from 
said non-Zero level to approximately Zero percent. 

15. The system of claim 14, Wherein said non-Zero oxygen 
level Within said pocket is no less than about 0.1 percent 
oxygen. 

16. The system of claim 14, Wherein said means for 
removing oxygen from said pocket includes means for 
evacuating said pocket. 

17. The system of claim 16, Wherein said means for 
evacuating said pocket includes a probe and a pair of 
clamping members, and Wherein to operate said evacuating 
means, said probe is inserted into an unsealed end of said 
second package, said clamping members are closed to clamp 
said unsealed end of said second package With said probe 
disposed betWeen said clamping members, and said evacu 
ating means is activated to draW oxygen out of said pocket 
via said probe. 

18. The system of claim 16, Wherein said means for 
removing oxygen from said pocket includes means for 
?ushing said pocket With one or more gases. 

19. The system of claim 18, Wherein said evacuating 
means and said ?ushing means include a vacuum/?ushing 
device having a probe and a pair of clamping members, and 
Wherein to operate said vacuum/?ushing device, said probe 
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is inserted into an unsealed end of said second package, said 
clamping members are closed to clamp said unsealed end of 
said second package With said probe disposed betWeen said 
clamping members, said vacuum/?ushing device is activated 
to draW oxygen out of said pocket via said probe, and said 
vacuum/?ushing device is activated to introduce one or 
more gases into said pocket via said probe. 

20. The system of claim 17, further including means for 
sealing said second package, said evacuating means includ 
ing said sealing means, said sealing means including a 
heated seal bar housed Within one of said clamping 
members, and Wherein to operate said sealing means, said 
seal bar is ?rst actuated to press against the other of said 
clamping members With said unsealed end of said second 
package disposed therebetWeen and is then retracted aWay 
from said other of said clamping members. 

21. The system of claim 19, further including means for 
sealing said second package, said vacuum/?ushing device 
including said sealing means, said sealing means including 
a heated seal bar housed Within one of said clamping 
members, and Wherein to operate said sealing means, said 
seal bar is ?rst actuated to press against the other of said 
clamping members With said unsealed end of said second 
package disposed therebetWeen and is then retracted aWay 
from said other of said clamping members. 

22. The system of claim 14, Wherein said activated 
oxygen scavenger reduces the oxygen level Within said 
modi?ed atmosphere package from said non-Zero level to 
approximately Zero percent in less than about 24 hours. 

* * * * * 


