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(57) Abstract: Implementations of the present invention extend to sanitary systems, methods, and devices configured to package
food items with an even coating of an accurate amount of sanitizing agent, such as an antimicrobial agent. In one implementation,
an exemplary system comprises a combination of air nozzles, anti -bacterial spray nozzles or spray headers, metering valves, and
timers to achieve uniform distribution of an antimicrobial solution into a product package, and subsequently provide a uniform
distribution of the antimicrobial solution to the food item.
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ANTIMICROBIAL PACKAGING SYSTEM

BACKGROUND OF THE INVENTION
Technical Field

The present disclosure represents devices, systems and methods for
sanitary packaging of food items.

Background and Relevant Art

Recently, the United States Department of Agriculture (USDA) expanded its
interpretation of products subject to recall in the event of a pathogenic contamination
event. Prior to this time, a recall event in raw or ground beef trimmings would be
limited to just those trimmings and grinds produced at the same time the contaminated
product was also being produced. For example, the product that would be affected
under the prior USDA interpretation would include only those trimmings and grinds
produced between one complete sanitation event, and the next complete sanitation
event, with no trimmings or grinds being allowed to carry over from one sanitation
period to the next.

More recently, and with the USDA’s expanded interpretation, the products
subject to recall would include not only trimmings and grinds, but also all primal cuts
(whole muscle cuts). This expansion in interpretation greatly increases the costs, and
therefore, increases the loss in profits that may be associated with a recall event.

Under the current USDA interpretation, there is a consideration that may give
meat producers the ability to use additional microbial interventions on primal cuts as a
further process step that would differentiate primal cuts from trim and ground beef in
an event of a recall: apply a scientifically proven pathogen reduction process
uniformly to all beef primal cuts immediately prior to packaging. In order to satisfy
the USDA standards for this consideration, a meat producer must demonstrate that the
pathogen reduction process does indeed uniformly apply an accurate amount of an
antimicrobial agent to the primal cuts immediately prior to packaging.

There are several conventional antimicrobial agents that have been
documented and acknowledged by the USDA as providing the necessary pathogen

reduction step. Some antimicrobial agents that have been acknowledged include
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lactic acid, peracetic acid, ammonia hydroxide, and chlorine dioxide/sodium
hypochlorite.

Although several antimicrobial agents may have been approved, the
application of the antimicrobial agent to the primal cuts presents various challenges.
A primary difficulty in the application process deals with obtaining complete product
coverage, 1.€., coverage on all surfaces of the primal cut. A second concern is that the
antimicrobial agent must be applied at a carefully metered rate so that any individual
primal cut does not gain more than 0.49% by weight with the addition of the
antimicrobial solution (another USDA requirement). Additionally, application of a
antimicrobial agent that provides full coverage and accurate amounts may be cost
prohibitive and subject to human error in product handling and application rate.

For example, conventional methods of applying an antimicrobial agent may
employ multiple spray nozzles that aim at all sides of the product as it passes along a
moving conveyor. The conventional method may employ a split in the conveyor, or a
transition between two consecutive conveyors, to spray the underside of the primal
cut. Frequently, however, multiple primal cuts may enter the spraying arca
simultaneously and may be touching, overlapping, or otherwise obstructing the spray
nozzles ability to coat all surfaces of any given piece of product. Therefore, such an
application method requires constant oversight to ensure proper pacing, spacing, and
antimicrobial solution coverage, which in turn increases costs and decreases
efficiency.

Other conventional methods may also have difficulty applying the correct
amount of the antimicrobial agent, thus causing the weight of the food product to
increase over the USDA standard set at 0.49%. For example, in a typical method that
employs several spray nozzles, it is may be difficult to meter the actual amount of
antimicrobial solution that is applied to an individual piece of product. For instance,
although the amount of antimicrobial solution may be metered through a spray nozzle,
many times there is over-spray and/or under-spray that unpredictably affects the total
amount of antimicrobial solution deposited on the piece of product. Thus, in many
conventional processes, it is difficult to apply the correct amount of antimicrobial

solution.
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Moreover, in an effort to provide an even application and correct amount of
antimicrobial agent, other convention methods may use labor intensive processes that
increase the cost of packaging the meat, and decrease the efficiency of the packaging
process. For example, some conventional processes employ workers that individually
apply the antimicrobial solution to each piece of product. This process, however, may
be time consuming, produce non-uniform results, and be rather expensive when
compared to automated processes. Accordingly, there are a number of disadvantages
in the conventional art of sanitary packaging of food items.

BRIEF SUMMARY OF THE INVENTION

Implementations of the present invention systems, methods and apparatus
configured to package food items with an even coating of an antimicrobial agent. In
particular, implementations of the present invention can be configured to efficiently
and quickly provide such a coating in a rapid time period. This can enable packaging
of a much more sanitary food product, including but not limited to meat primals,
without hindering conventional packaging operations or speed.

For example, one exemplary implementation of packaging system includes a
delivery portion with an entrance and an exit. The packaging system can further
include a package that cooperates with the exit of the delivery portion to receive a
food item that is moved through the delivery portion. The package has an interior
surface such that an air dispenser positioned proximate to the exit of the delivery
portion. The air dispenser can at least partially inflate the package with air. The
packaging system further can include a liquid dispenser positioned proximate to the
exit of the delivery portion. The liquid dispenser can at least partially coat the interior
surface of the package with a sanitizing agent when the package is at least partially
inflated.

Similarly, an exemplary packaging device for delivering a food item into a
package can include a staging portion configured to accept and hold a food item that
is prepared for packaging. The packaging device can further include a delivery
portion that has an entrance and an exit. In general, the food item leaves delivery
portion and is delivered to a package at or near the exit. The packaging device can
also include a controller that controls the packaging device and is communicably

connected to a ram, an air dispenser, and a liquid dispenser. The ram can be
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operatively associated with the staging portion and the delivery portion. The ram
moves the food item from the staging portion through the delivery portion and into the
package.

Moreover, the air dispenser can be positioned proximate to the exit of the
delivery portion and configured to at least partially inflate the package with air; while
the liquid dispenser can be positioned proximate to the exit of the delivery portion.
The air dispenser and liquid dispenser can be operatively configured to spray the
sanitizing agent in a plurality of directions onto an interior surface of the package. In
one example, the controller is programmed to have the ram move the food item into
the at least partially inflated package that has the interior surface at least partially
coated with the sanitizing agent.

In addition to the foregoing, an exemplary method of packaging a food item in
a sanitary package can involve inflating a package at least partially with air dispensed
from an air dispenser. In addition, the method can involve coating an interior surface
of a package at least partially with a sanitizing agent dispensed from a liquid
dispenser. Also, the method can involve positioning a food item within the package
by pushing the food item into the package with a ram. Furthermore, the method can
involve vacuum sealing the package around the food item.

Additional features and advantages of exemplary implementations of the
invention will be set forth in the description which follows, and in part will be
obvious from the description, or may be learned by the practice of such exemplary
implementations. The features and advantages of such implementations may be
realized and obtained by means of the instruments and combinations particularly
pointed out in the appended claims. These and other features will become more fully
apparent from the following description and appended claims, or may be learned by
the practice of such exemplary implementations as set forth hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to describe the manner in which the above-recited and other
advantages and features of the invention can be obtained, a more particular
description of the invention briefly described above will be rendered by reference to
specific embodiments thereof which are illustrated in the appended drawings.

Understanding that these drawings depict only typical embodiments of the invention
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and are not therefore to be considered to be limiting of its scope, the invention will be
described and explained with additional specificity and detail through the use of the
accompanying drawings in which:

Figure 1A illustrates an example implementation of a packaging system in a
first state of an exemplary packaging process;

Figure 1B illustrates the packaging system of Figure 1A in a second state of an
exemplary packaging process;

Figure 1C illustrates the packaging system of Figure 1A in a third state of an
exemplary packaging process;

Figure 1D illustrates the packaging system of Figure 1A in a fourth state of an
exemplary packaging process;

Figure 1E illustrates a top plan view of the packaging system of Figure 1A;

Figure 1F illustrates a bottom plan view of the packaging system of Figure
1A;

Figure 2 illustrates a controller schematic view of an example implementation
of a packaging system,;

Figure 3 illustrates a graphical representation of control of a packaging system
according to an example implementation of the present invention; and

Figure 4 illustrates an example method of packaging a food item according to
implementations of the present invention.

DETAILED DESCRIPTION OF SOME EXAMPLE EMBODIMENTS

The present invention extends to systems, methods and apparatus configured
to package food items with an even coating of an antimicrobial agent. In particular,
implementations of the present invention can be configured to efficiently and quickly
provide such a coating in a rapid time period. This can enable packaging of a much
more sanitary food product, including but not limited to meat primals, without
hindering conventional packaging operations or speed.

Accordingly, one will appreciate from the following description and claims
that implementations of the present invention provide devices, systems, and methods
that package a food item in accordance with conventional food safety standards. This
allows the food items, for example primal cuts of meat, treated in accordance with the

present invention to avoid recall in the event of a recall relating to trimmings and
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grinds. Specifically, the devices, systems and methods of packaging a food item
provide a uniform coating of antimicrobial agent on the food item that coats the entire
food item surface in a manner that effectively protects the food from food born
microbial organisms that can be the reason for a recall event.

To provide such advantages, at least one implementation of the present
invention provides even application of anti-microbial agent on all sides of the food
item. In one implementation, for example, an inventive system/apparatus directly
applies a measured, pre-determined amount of antimicrobial solution to an inside
surface of a package. When the food item, in turn, enters the package, the agent
attaches evenly about the food item inside the package. This type of application
contrasts with certain conventional processes that involve coating all sides of a food
item prior to packaging, and while resting on a conveyor.

An end-user can apply agent to a food item as described herein in an
automated, efficient, and cost effective way. For instance, implementations of the
present invention provide devices and systems that an end-user can operate to
automatically control the amounts of applied anti-microbial agent. Such devices and
systems can also control timing and actuation of spray nozzles, as well as timed
delivery of food item into the package. Such automated controls can ensure that
almost no additional time or labor is required to apply the antimicrobial solution, thus
making the application of antimicrobial solution a cost effective way to increase the
safety of packaged food.

Figure 1A illustrates a side view of an example implementation of a
packaging system 100. In particular, Figure 1A illustrates that the packaging system
100 can include a staging portion 110 coupled to a delivery portion 130. Figure 1A,
in turn, shows that the delivery portion can be operatively coupled to package 160,
which ultimately receives a food item 102. Of course, one will appreciate that Figure
1 illustrates only one example configuration of a packaging system 100, and a
manufacturer can vary the configuration from one implementation to the next without
departing from the spirit of the present invention. For instance, the size, shape, and
operation of system 100, as well as individual components, can vary depending on the
specific application of the packaging system 100, or type of food item being
packaged.
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In particular, one will appreciate that the overall size and configuration of the
packaging system 100 can at least somewhat depend on the type and size of a food
item 102. In at least one implementation, for example, the packaging system 100 is
specifically configured to package primal cuts of beef. In other implementations, the
packaging system 100 may be configured to package other cuts of beef, as well as (or
alternatively) other meat products, such as chicken, pork, and fish. Moreover,
packaging system 100 can be configured to package addition food items 102 that are
not meat products. For example, dairy products, such as cheese, and any other food
item 102 that may benefit from the application of an antimicrobial agent, can be
packaged with the package system 100.

In addition to various overall configuration of the packaging system 100, the
material of the packaging system 100 can also vary from one implementation to the
next. For example, a manufacturer can make the packaging system 100 out of
stainless steel (e.g., 314/316 grade stainless steel), or another food processing grade
stainless steel that resists corrosion, and that is easy to sanitize after use. Other
suitable materials may also be used depending on the nature of the food item 102 that
a food manufacturer packages with the packaging system 100.

Regardless of the packaging system 100 material, and as mentioned above, the
packaging system 100 can include the staging portion 110. A manufacturer, for
example, can configure the staging portion 110 to accept and hold the food item 102
prior to packaging thereof. For example, Figure 1A shows that the packaging process
may introduce the food item 102 into the staging portion 110 (e.g., in a form and state
that is substantially ready to be packaged). As understood more fully herein, the
staging portion 110, in turn, can momentarily hold the food item 102 until an operator
engages ram 116.

Figure 1A also illustrates that the staging portion 110 can include a mounting
bracket 118 that holds the staging portion 110, and thus the packaging system 100, to
a support (see Figure 2). For example, Figure 1A illustrates an implementation of a
mounting bracket 118, which can include a plurality of fastener ports. The end user,
in turn, can insert a variety of fasteners into the fastener ports to couple the mounting
bracket 118 to the support. For example, an end user can use bolts, screws, washers,

and other fasteners to couple the mounting bracket to the fixture.
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In one example implementation, a manufacturer can design the mounting
bracket 118 such that the position of the staging portion 110 (and thus the position of
the packaging system 100) is customizable. In one implementation, for example, the
interface between the mounting bracket 118 and the staging portion 110 can include
additional hardware (not shown) that can allow a operator of the packaging system
100 to raise or lower the packaging system 100. Such hardware can also allow for an
incline and/or rotation of the packaging system 100. Thus, an operator can customize
the position of the packaging system 100 to provide a safe and comfortable operating
position of the packaging system 100 while in use.

In addition to having a customizable position, the configuration of the staging
portion 110 can vary from one implementation to the next. For example, Figure 1A
illustrates one example implementation where the staging portion 110 can include a
platform 112 that is surrounded by a side wall 114 to form a cavity or box-type
configuration. The side wall 114 can provide a boundary maintains the food item’s
position. In one implementation, a manufacturer can employ a conveyer system
above or adjacent to the platform 112 such that the conveyer system can automatically
place the food item 102 in the staging arca 110. Alternatively, an operator can
manually deposit or position the food item 102 on the platform 112 within the staging
area 110.

Although the platform 112 and side wall 114 illustrated in Figure 1A have a
box-type configuration, the configuration of the platform 112 and side wall 114 can
vary. For example, the platform 112 and side wall 114 can have a more specific
configuration or shape that assists in positioning the food item 102 prior to packaging.
For example, as with delivery portion, stating portion 110 can comprise other forms
such as conical or triangular shapes. Moreover, a manufacturer can vary the size of
the platform 112 and side wall 114 such that only a predetermined volume or weight
of food item 102 may be placed on the platform 112. In one implementation, a
manufacturer can even exclude the staging portion 110 from the packaging system
100, depending on the method of introducing the food item 102 to the packaging
system 100.

In addition to providing a staging area 110, the platform 112 can couple or rest

upon a weighing device, such as a scale (not shown). The scale can communicate the
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weight of the food item 102 to a controller 210 (as will be discussed in greater detail
with respect to Figure 2). This weight determination can allow a controller to
automatically determine the amount of sanitizing agent, or antimicrobial agent, to be
applied to the interior surface of the package 160. For example, the controller can use
a known density of the food item 102 and the weight of the food item 102 to
approximate the surface arca of the food item, and thus calculate an appropriate
amount of sanitizing agent to apply.

In order to move the food item 102 from the staging portion 110 and through
the packaging system 100, a manufacturer can operatively associate a ram 116 with
the staging portion 110. Figure 1A illustrates that a manufacturer can position the
ram 116 to extend through the side wall 114 of the staging area, and to move the food
item 102 across the platform 112 and through the delivery portion 130. For example,
Figure 1A illustrates the ram 116 in a retracted position prior to pushing the food item
102. Figure 1C, on the other hand, illustrates the ram 116 in an extended position
after having pushed the food item 102 through the delivery portion 130.

In additional implementations, a manufacturer can employ other devices or
means to move the food item 102 into delivery portion 130 (and into the package
160). For example, a manufacturer can incline or alternatively position platform 112
so that the food item slides, or otherwise “drops” into the package 160. Still further,
the manufacturer can include a conveyor belt that conveys (rather than pushes with
ram 116) the food item 112 into delivery portion 130 / package 160.

Even when using the illustrated ram 116, one will appreciate that a
manufacturer can employ several types and configurations thereof. For example, the
ram 116 can have a substantially cylindrical configuration. Alternatively, the ram 116
may be square, rectangular, or even pyramidal in dimension. In one implementation,
the ram 116 configuration, in combination with the configuration of the delivery
portion 130, can at least partially shape the food item to a desired shape during
delivery.

In addition to the various configurations of the ram 116, a manufacturer can
actuate the ram 116 using a variety of different devices. In one example, the ram 116
is coupled to a pneumatic actuator. In this example, a manufacturer can configure the

pneumatic actuator to move the ram 116 towards the food item 102 with sufficient
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force and velocity to effectively push the food item 102 in a matter of no more than
about 1-2 seconds. In other implementations, the ram 116 can be associated with an
electric actuator, hydraulic actuator, spring loaded actuator, or any other similar
means to provide a similar effect.

Notwithstanding the configuration of the ram 116, example implementations
of the packaging system 100 further include various configurations of the delivery
portion 130. As illustrated in Figures 1A through 1E, the delivery portion 130 can
include an entrance 132 and an exit 134. The entrance 132 and the exit 134, in turn,
can be configured and sized with relation to one another such that the overall
configuration of the delivery portion 130 has a snout-like configuration. This snout-
like configuration can pivot or adjust as the food item 102 passes therethrough.

One will appreciate that various aspects of the snout-like delivery portion 130
enable efficient coupling with package 160, and delivery of the food item 102. For
example, Figure 1A shows that exit 134 fits easily within the opening 162 of package
160. In addition, Figure 1A shows that a top portion 136 and a bottom portion 138 of
delivery portion 130 are connected via a hinged connection 142. The hinged
connection 142, in turn, allows exit 134 to have a variable cross-sectional dimension,
as the top portion 136 is allowed to rotate away from the bottom portion 138.
Accordingly, exit 134 can increase in size inside package 160 when the ram 116
pushes the food item 102 through the delivery portion 130.

In alternative implementations of the delivery portion 130, for example, a
manufacturer can couple both the top portion 136 and the bottom portion 138 to the
base 140 with a hinged connection, such that both the top portion 136 and the bottom
portion 138 can move with respect to one another. In yet an additional
implementation, the manufacturer can configure the exit 134 of the delivery portion
130 to have a fixed cross-sectional dimension, such that the delivery portion 130 only
allows a maximum sized food item 102 to pass through the exit 130. In one
implementation, the exit 134 can further include trim blades (not shown) that can be
used to cut away the portions of the food item 102 that exceed the maximum size.

Regardless of the specific delivery portion 130 and exit 134 configuration, a
manufacturer generally can configure the delivery portion 130 to cooperate with one

or more specific configurations of the package 160. For example Figure 1A illustrates
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that the package 160 includes an opening 162, and is made from a flexible material
(e.g., plastic) that can take the shape or form of the food item 102. In alternative
implementations, the package 160 can be made from a variety of materials that form
virtually any size and configuration.

In one example implementation, the package 160 includes properties and
features that allow a food manufacturer to vacuum seal the package after the
packaging system 100 places the food item 102 within the package 160. During the
vacuum sealing process, all or substantially all of the air is removed from the package
160 such that the package 160 collapses tightly around the food item 102. This in turn
causes the package 160 to substantially take the form of the food item 102. A food
manufacturer can then seal the opening 162 of the package such that the package 160
remains substantially formed around the food time 102 during shipment or until a
consumer opens the package 160.

Regardless of the shape and configuration of the package 160, a manufacturer
can configure the delivery portion 130 to deliver a predetermined, accurate, and
substantially uniform amount of an antimicrobial agent to the interior surface of the
package 160. This can be delivered just prior to, or at substantially the same time as,
the food item 102 leaves the exit 134 of the delivery portion 130 and enters the
package 160 (See Figures 1B and 1C). In one example implementation, the
packaging system 100 prepares the package 160 by insuring that the interior surface
of the package 160 is substantially exposed (i.e., the package 160 is not folded or
overlapping itself). The packaging system 100 then delivers an accurate and
substantially uniform amount of the antimicrobial agent to the exposed interior
surface of the package 160.

In order to achieve a substantially exposed interior surface of the package 160,
the delivery portion 130 can include an air dispenser 150 that can fill or otherwise
inflate the package 160 with air just prior to the food item 102 leaving the exit 134 of
the delivery portion 130 and entering the package 160. For example, Figure 1A
illustrates an implementation in which a manufacturer has positioned air dispenser
150 on the bottom portion 138 of the delivery portion 130, such that the air dispenser
150 directs air toward the interior surface of the package 160. Thus, a manufacturer

can configure the air dispenser 150 to inflate the package 160 with air from the air
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dispenser 150. As such, the interior surface of the package 160 is substantially
exposed (i.c., the package 160 is not folded or overlapping itself).

In one example implementation, the air dispenser 150 comprises one or more
nozzles. The one or more nozzles, in turn, can have the ability to provide a variety of
air flow patterns into the package 160. For example, at least one air nozzle can
provide a wide air flow pattern such that the package 160 quickly fills with air. In
other implementations, the air flow pattern can be narrower, depending on the size
and configuration of the package 160. In an alternative implementation, the air
dispenser 150 can include a fixed nozzle, and/or a variable or rotatable nozzle.

Moreover, just as a nozzle on the air dispenser 150 can vary the air flow
pattern, the nozzle can also vary the volume flow rate of the air. For example, a
manufacturer can set a combination of air flow pattern and volume flow rate to inflate
package 160 in a range of about 0.1 to about 1.5 seconds. The volume flow rate can
also be adjusted according to the desired inflation rate of the package 160.

Another way in which the inflation rate of the package 160 can be adjusted is
based on the number and/or location of the air dispenser(s). For example, Figure 1A
illustrates the packaging system 100 includes a single air dispenser 150 on the bottom
portion 138 of the delivery portion 130. In alternative implementations, the
packaging system 100 include a plurality of air dispensers and/or corresponding
nozzles on various locations of the delivery portion 130, including not only the
bottom portion 138, but also the top portion 136. Furthermore, a manufacturer can
direct or aim the air dispenser(s) in a variety of directions such that the package 160 is
inflated at a rate and manner that allows substantially the entire interior surface of the
package to be exposed.

Once the package 160 is inflated with the air dispenser 150, the packaging
system 100 can include liquid dispenser(s) 152 that apply the antimicrobial agent to
the interior surface of the package 160. For example, Figures 1A through 1B show
that the delivery portion 130 can include an upper liquid dispenser 152 and a lower
liquid dispenser 154. In one example embodiment, as illustrated in Figures 1A
through 1F, the lower liquid dispenser 154 and the upper liquid dispenser 152 can
comprise a header with a plurality of ports 156 or nozzles through which the

antimicrobial agent is released into the package 160.
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Of course, one can appreciate that Figures 1A through 1D only illustrate one
example configuration with respect to the upper liquid dispenser 152 and the lower
liquid dispenser 154. For example, the upper liquid dispenser 152 and the lower
liquid dispenser 154 can alternatively have an adjustable nozzle configuration.
Furthermore, the lower liquid dispenser 154 can have a header configuration while the
upper liquid dispenser 152 has a nozzle configuration. Moreover, the upper liquid
dispenser 152 and the lower liquid dispenser 154 can each include a combination of
nozzle and header elements. In short, the upper liquid dispenser 152 and the lower
liquid dispenser 154 can have various configurations, spray patterns, flow rates,
positions, and direction of spray to provide an even and uniform coating of
antimicrobial agent on the interior surface of the package 160.

Figures 1E and 1F illustrate top and bottom plan views of the delivery portion
130, respectively, to show further details of the upper liquid dispenser 152 and the
lower liquid dispenser 154. In particular, Figure 1E illustrates that a manufacturer can
position the upper liquid dispenser 152 along the sides of the top portion 136 of the
delivery portion 130. Depending on the configuration of the package 160, a
manufacturer can position the upper liquid dispenser 152 in almost any location on
the top portion 136 of the delivery portion 130.

Similarly, Figure 1F illustrates that a manufacturer can position the lower
liquid dispenser 154 in a substantially central location on the bottom portion 138 of
the delivery portion 130. Just like the upper liquid dispenser 152, however, a
manufacturer can position the lower liquid dispenser 154 in virtually any location on
the bottom portion 138 of the delivery portion 130. In some implementations,
depending on the size and configuration of the package, a manufacturer can use only
one of the upper liquid dispenser 152 or lower liquid dispenser, as long as the single
liquid dispenser can evenly apply the antimicrobial agent to the interior surface of the
package 160.

In addition to the location of the upper and lower liquid dispensers 152 and
154, Figures 1E and IF illustrate the number and location of the ports 156 / nozzles
within the header configuration of the liquid dispensers. In particular, Figure 1E
illustrates that the upper liquid dispenser can include three ports per side, while the

lower liquid dispenser 154 can include two ports per side. In additional
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implementations, the upper and lower liquid dispensers 152 and 154 can include more
or fewer ports 156, depending on the size and configuration of the package 160, for
example.

Notwithstanding the number of ports 156, a manufacturer can configure the
ports 156 to have various sizes, directions, flow rates, and spray patterns. For
example, each port 156 included on the upper or lower liquid dispensers 152 and 154
can be directed in a particular direction with a specific spray pattern and flow rate.
The spray pattern and flow rate can be optimized provide uniform coverage of the
interior surface of the package 160 with agent.

The following references Figures 1A through 1D in sequence for one
particular implementation of the operation of the packaging system 100. For
example, Figure 1A illustrates a first step of using the packing system 100 in which
package 160 has been positioned around the exit 134 of the delivery portion 130. In
addition, Figure 1A shows that a food item 102 has been positioned in the staging area
110. As previously discussed, the position of package 160 and food item 102 can be
done manually or automatically.

For example, another piece of food processing equipment, such as a conveyer
system (not shown), may have automatically loaded the food item 102 onto the
platform 112. Likewise, a machine or similar automated device can position the
package 160 around the exit 134 of the delivery portion 130. In additional or
alternative implementations, an operator simply can use their hands to slide the
package 160 over the exit 134 of the delivery portion 130.

Figure 1B illustrates a second step in which the packaging system 100 inflates
the package 160 in preparation of the application of the antimicrobial agent. In
particular, Figure 1B illustrates that air dispenser 150 dispenses an air spray 164 into
the package 160 to at least partially inflate the package 160. In one implementation,
the air spray 164 completely inflates the package 160. In order to properly inflate the
package 160, the air dispenser 150 may be set to dispense the air spray 164 for a pre-
determined amount of time. For example, the air dispenser 150 may be configured to
dispense the air spray 164 for an amount of time within the range of about 0.1 seconds
to about 1.5 seconds. An operator can use longer or shorter dispensing times,

depending on the size of the package 160.



WO 2011/034674 15 PCT/US2010/045578

10

15

20

25

30

Figure 1C illustrates the packaging system 100 in an example third step. In
particular, once the package 160 is inflated, the upper liquid dispenser 152 and the
lower liquid dispenser 154 can dispense a liquid spray 166 to the interior surface of
the package 160. For example, Figure 1C illustrates an implementation in which an
operator programs the air dispenser 150 and the lower and upper liquid dispensers 152
and 154 to activate during the same period of time. Of course, one will appreciate
that an operator can alternatively activate the air and liquid dispensers during different
periods of time, or during partially overlapping periods of time.

As discussed with respect to the air dispenser 150, the upper liquid dispenser
152 and the lower liquid dispenser 154 can spray a predetermined amount of liquid
spray 166 to ensure uniform distribution. The amount of liquid, or antimicrobial
agent, dispensed can be controlled by the flow rate, as well as the amount of time the
upper liquid dispenser 152 and the lower liquid dispenser 154 dispense the liquid
spray 166. The amount of liquid needed depends on the package 160 size as well as
the size and type of the food item 102.

In addition, Figure 1C shows that just before, during, or just after the liquid
dispensers are applying the liquid spray 166 to the package 160, the ram 116 is
actuated and moves the food item 102 from the platform 112, through the entrance
132 of the delivery portion 130 and toward the exit 134 of the delivery portion 130.
In one implementation, the ram 116 actuation is timed and coordinated with the liquid
dispensers 152 and 154, such that the food item 102 is positioned in the delivery
portion 130 during dispensing of the liquid spray 166. Thus, the upper liquid
dispenser 152 and the lower liquid dispenser 154 can have a consistent spray pattern
from one packaging cycle to the next without the food item 102 interrupting or
blocking the liquid spray 166.

Once the food item 102 begins to move through the exit 134 of the delivery
portion 130, however, the liquid dispensers 152 and 154 cease dispensing additional
liquid, shown in Figure 1D as an example fourth step. The food item 102 then moves
completely into the package 160. After the food packaging system 100 positions the
food item 102 within the package 160, the operator can then seal the package 160.

In one implementation, an operator can vacuum seal the package 160 with the

food item 102 inside the package 160. In this implementation, the vacuum sealing
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process collapses the package 160 tightly around the food item 102, such that the
antimicrobial agent applied to the interior surface of the package 160 comes into
contact with the food item 102. In particular, the vacuum sealing process causes
further even distribution of the anti-bacterial agent around the food item 102 as the air
is removed from the package 160 and the anti-bacterial agent is evenly pressed
between the package 160 and all surfaces of the food item 102.

Figure 2 illustrates is a schematic diagram showing additional components and
systems that can be used in conjunction with the packaging system 100. For example,
and as previously discussed, Figure 2 shows various components and systems that can
assist in providing control over the air dispenser 150 and the upper and lower liquid
dispensers 152 and 154. In particular, Figure 2 illustrates that the packaging system
100 can include a main liquid line 200 and a main air line 202. The main liquid line
200 and the main air line 202 are connected to a liquid supply and air supply,
respectively.

Each of the main liquid line 200 and main air line 202 can further include
pressure transducers 204 that monitor the pressure in the main liquid line 200 and the
main air line 202. Figure 2 illustrates that the pressure transducers 204 can
communicably connect to a controller 210, such that the controller receives pressure
feedback from the main liquid line 200 and the main air line 202. In one
implementation, when the pressure in either the main liquid line 200 or the main air
line 202 drops below a predetermined pressure, or rises above a predetermined
pressure, the controller can shut the packaging system 100 down and produce a
corresponding error signal.

In addition to the pressure transducers 204, the main liquid line 200 and the
main air line 202 can further include one or more pressure gauges 206. The one or
more pressure gauges 206 can allow an operator can physically inspect the pressure at
a certain point in the main liquid line 200 or the main air line 202. For example,
Figure 2 illustrates that the main liquid line 200 includes two pressure gauges 206,
such that an operator can physically inspect the pressure at a point in the line before a
filter 208, and after the filter 208. Although not shown, the main air line 202 can also

include more than one pressure gauge 206 and filter 208.



WO 2011/034674 17 PCT/US2010/045578

10

15

20

25

30

Additionally, the main liquid line 200 and the main air line 202 can include
pressure regulators 212 to regulate the pressure that the will be supplied to the air
dispenser 150 and liquid dispensers 152 and 154. In one implementation, the pressure
regulators 212 can communicably connect to the controller 210. In such an
implementation, the controller 210 can control the pressure that is supplied to the air
dispenser 150 and the liquid dispensers 152 and 154.

Moreover, the main liquid line 200 and the main air line 202 can connect to a
flow control manifold 216 that can control the flow rate through the main liquid line
200 and main air line 202. As with the pressure regulators 212, the flow control
manifold 216 can communicably connect to the controller 210 (not shown), such that
the controller can control the flow rate through the main liquid line 200 and the main
air line 202. Alternatively, an operator can manually set the flow control manifold
216 to provide a constant flow rate through the main liquid line 200 and the main air
line 202.

Figure 2 further illustrates that the main liquid line 200 and the main air line
202 can include one or more electrically activated valves 214. In an exemplary
implementation, the electrically activated valves 214 can be solenoid valves that open
and close based on a signal from the controller 200. In essence, the electrically
activated valves 214 can provide an on/off function to the air dispenser 150 and the
liquid dispensers 152 and 154. Thus, when the electrically activated valves 214 are
open, the air dispenser 150 and the liquid dispensers 152 and 154 dispense air and
liquid, respectively. By contrast, when the electrically activated valves 214 are
closed, the air dispenser 150 and the liquid dispensers 152 and 154 do not dispense.

Notwithstanding the illustration in Figure 2, a manufacturer can arrange the
pressure transducer(s) 204, pressure gauge(s) 206, filter(s) 208, pressure regulator(s)
212, electrically activated valves 214, and the flow control manifold 216 in various
orders and locations along the main liquid line 200 and main air line 202. Moreover,
the packaging system 100 can further include additional transducers, gauges, filters,
regulators, meters, and manifolds (not shown) depending on the specific application
of the packaging system 100.

As discussed above, Figure 2 shows that the packaging system 100 can

include controller 210 that an operator can program to control various functions of the
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packaging system 100. Although Figure 2 illustrates the controller in a schematic, a
manufacturer can mount the controller 210 directly to the packaging system 100, or
alternatively, the controller 210 can be mounted separate from the packaging system
100. In one example, the controller 210 can attach to the base 140, such that an
operator can easily access the controller 210 to adjust the function of the packaging
system 100.

One will appreciate that the controller 210 can use a combination of timers,
input and output signal monitoring, and signal generators that are controlled by
computer-executable instructions to control the packaging system 100. For example,
Figure 2 shows that controller 210 is positioned with one or more lines to control all
or many of the above described functions of the packaging system 100, including, but
not limited to, dispensing the air spray 164, dispensing the liquid spray 166, and
actuating the ram 116.

In one example implementation, the controller can monitor for a cycle start
input signal. Figure 2 illustrates that an operator can prompt the cycle start input
signal input by pressing a button 220, such as a foot pedal as shown in Figure 2. In
other implementations, the button 220 can be a hand button or hip switch that
provides the cycle start input to the controller 210.

In addition (or as an alternative) to the button providing a cycle start input to
the controller 210, a package detector 218 can detect the presence of the package 160
and signal to the controller 210 that the package 160 is in proper position. For
example, Figure 2 illustrates that the packaging system can include the package
detector 218 positioned on the exit 134 of the delivery portion 130. The package
detector 218 can provide the controller 210 with an input signal to indicate to the
controller 210 that the package 160 is positioned properly. If the package 160 is not
positioned properly, then the package detector 218 does not provide the input signal to
the controller 210, and the controller 210 does not allow the packaging process to
continue.

In one implementation, the package detector 218 can be a sensor that can
detect the presence of the package 160 about the exit 134 of the delivery portion 130.

The sensor may include a proximity sensor, a laser sensor, or any other similar
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sensory device that can provide an input signal based on the detection of the presence
of the package 160.

After the controller 210 receives the cycle start input from the button 220
and/or the package detect input from the package detector 218, for example, then the
controller 210 can signal to the electrical activated valve(s) 214 to dispense the air
and/or liquid in a predetermined manner. Thereafter, the controller 210 can actuate a
actuator 222 connected to the ram 116. Upon actuation, the ram 116 pushes the food
item 102 into the package 160 that has the interior surface coated with the
antimicrobial agent liquid. In other words, once an operator positions the package
160 around the exit 134 of the delivery portion 130 and presses the button 220, the
packaging system 100 automatically inflates the package 160. The packaging system
100 then applies an even coat of antimicrobial agent to the interior surface of the
package 160, and pushes the food item into the package 160.

The manner and timing in which the controller 210 controls the air dispenser
150 and the liquid dispensers 152 and 154 can vary from one implementation to the
next. As Figure 3 illustrates, for example, the controller 210 can provide that the air
dispenser 150 dispense air for a period of X seconds (e.g., the period between the start
of the cycle S and X). The liquid dispensers 152 and 154, however, have a delay for a
period of Y seconds (e.g., the period between S and Y). As shown in Figure 3, X is
greater than Y. This means that there is a portion of time when only the air is
dispensing (e.g., the period between S and Y), and there is a portion of time when
both the air and the liquid is dispensing (e.g., the period between Y and X).

Continuing with the example illustrated in Figure 3, the controller 210 can
signal to the electrical activated valve 214 associated with the liquid dispensers to
cause the liquid dispensers to have a spray output for Z seconds, after the delay of Y
seconds. Additionally, as illustrated, after X seconds of air output, the controller 210
can signal to the electrical activated valve 214 associated with the air dispenser 150 to
cause the air dispenser 150 to stop dispensing air spray 164.

In particular, in one implementation, an operator can program the controller
210 such that the air dispenser 150 and the liquid dispensers 152 and 154 activate
during partially overlapping periods of time. For example, the operator can program

the controller 210 such that the air dispenser 150 sprays air for a total period of about
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0.5 seconds (i.e., the period between S and X), and the liquid dispensers 152 and 154
dispense the antimicrobial agent for a total period of about 0.5 seconds (i.c., the
period between Y and Z). In addition, the operator may differentially activate air
dispenser 150 and the liquid dispensers 152 and 154 at the same time for only about
0.25 seconds (i.c., the period between Y and X).

In particular, halfway through the 0.5 second air dispensing period, or after
about 0.25 seconds of dispensing air, the liquid dispensers 152 and 154 can begin
dispensing liquid. In this case, both the air dispenser 150 and the liquid dispensers
152 and 154 are activated for the last half of the air dispensing period (about 0.25
seconds). After the air dispenser 150 completes the total 0.5 second period, the liquid
dispensers 152 and 154 can continue to dispense the antimicrobial agent for about
another 0.25 seconds to complete the total liquid dispensing period.

The example time periods of X, Y, and Z can all vary such that the periods of
overlap differ from one implementation to the next. This variance can be configured
depending on the size of package 160, type of food item 102, size of food item 102,
and other variables that may affect spray times and patterns. For example, in some
implementations, there is no overlap between the air dispensing and the liquid
dispensing. Additionally, the air and the liquid dispensing may completely overlap.

Accordingly, Figures 1A through Figure 3 and the corresponding text provide
a number of different components and systems that can efficiently package a food
item with a predetermined amount and even coating of antimicrobial agent. In
addition to the foregoing, implementations of the present invention can also be
described in terms of flowcharts comprising one or more acts in a method for
accomplishing a particular result. For example, Figure 4 illustrates a method of
packaging a food item in a sanitary package. The acts of Figure 4 are discussed more
fully below with respect to the components discussed with reference to Figures 1A
through Figure 3.

For example, Figure 4 shows that the method of packaging a food item in a
sanitary package can comprise an act 402 of inflating a bag with air. Act 402 includes
inflating a package at least partially with an air dispenser. For example, Figure 1B

illustrates the air dispenser 150 dispensing an air spray 164 to inflate the package 160.
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Figure 4 also shows that the method can comprise an act 404 of coating the
interior surface with a sanitizing agent. Act 404 includes coating an interior surface
of a package at least partially with a sanitizing agent dispensed from a liquid
dispenser. For example, Figure 1C illustrates the upper and lower liquid dispensers
152 and 154 dispending an antimicrobial agent onto the interior surface of the
package 160.

In addition, Figure 4 illustrates that the method can comprise an act 406 of
positioning a food item in the package. Act 406 includes positioning a food item
within the package by pushing the food item into the package with a ram. For
example, Figure 1C and 1D illustrate that ram 116 has pushed the food item 102 into
the package 160.

Furthermore, Figure 4 illustrates that the method can comprise an act 408 of
collapsing the package around the food item. Act 408 includes vacuum sealing the
package around the food item. For example, after the food item 102 is positioned
within the package 160, as illustrated in Figure 1D, an operator can vacuum seal the
package 160 to collapse the interior surface of the package 160 around the food item
102.

Accordingly, the diagrams and text corresponding to Figures 1A through
Figure 4 illustrate or otherwise describe a number of methods, devices, systems,
configurations, and components that an operator can use to package a food item in a
sanitary and safe package. Such methods, devices, systems, configurations, and
components can provide an efficient, reliable, and repeatable packaging process when
compared to conventional devices and methods. For example, and as previously
described, successive food items can be individually and uniformly treated and
packaged in a matter of mere seconds, or less, per food item. Thus, food
manufacturers can use implementations of the present invention to safely, reliably and
efficiently package food items in a sanitary package prior to shipping.

The present invention may be embodied in other specific forms without
departing from its spirit or essential characteristics. The described implementations
are to be considered in all respects only as illustrative and not restrictive. The scope

of the invention is, therefore, indicated by the appended claims rather than by the
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equivalency of the claims are to be embraced within their scope.
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CLAIMS
We claim:
1. A packaging system for quickly and efficiently packaging a food item in a
sanitary package with an even amount of sanitizing agent on the food item,
5 comprising:

a delivery portion including an entrance and an exit;

a package having an interior surface, the package being configured to
receive a food item that is moved through the delivery portion;

one or more air dispensers positioned proximate to the exit, the one or

10 more air dispensers at least partially inflating the package with air; and

one or more liquid dispensers positioned proximate to the exit, the one
or more liquid dispensers at least partially coating the interior surface of the
package with a sanitizing agent.

2. The packaging system as recited in claim 1, further comprising a ram that is

15 operatively associated with the delivery portion entrance to move the food item into
the package.

3. The packaging system as recited in claim 2, wherein the ram is configured to
push the food item through the delivery portion and into the package in less than
about one second.

20 4.  The packaging system as recited in claim 3, further comprising:

a staging portion that cooperates with the delivery portion;

wherein the staging portion includes a platform for receiving the food

item adjacent the ram.

5. The packaging system as recited in claim 4, further comprising:
25 a controller that is communicably connected to the air dispenser, the

liquid dispenser, and the ram;

wherein the controller controls the activation of the air dispenser, the

liquid dispenser, and actuation of the ram.
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6. The packaging system as recited in claim 5, wherein the controller is
configured to activate the one or more air dispensers to dispense air for a first period
between about 0.1 seconds and about 1.5 seconds to inflate the package with air.

7. The packaging system as recited in claim 6, wherein the controller is
configured to activate the one or more liquid dispensers to dispense the sanitizing
agent for a second period of between 0.1 seconds and 0.5 seconds.

8. The packaging system as recited in claim 6, wherein the controller is
configured to actuate the ram after the air dispenser and liquid dispenser have been
activated and deactivated by the controller.

9.  The packaging system as recited in claim 8, wherein the period in which the
controller activates the air dispenser and the first period and the second period
overlap.

10. A packaging device used for quickly and efficiently delivering a food item
into a sanitary package, such that the food item can be safely stored in a sanitary
environment inside the package, the packaging device comprising:

a delivery portion having an exit configured in size and shape to
receive an opening of a package; and
a controller programmed with a packing sequence and communicably
connected to:
a ram configured to move the food item through the exit of the
delivery portion and into the package;
an air dispenser configured to at least partially inflate the
package; and
a liquid dispenser configured to coat an interior surface of the
package with a sanitizing agent;
wherein the controller controls the ram, the air dispenser, and the
liquid dispenser to deliver the food item and a sanitizing agent into an inflated

package in less than about two seconds.

11. The packaging device as recited in claim 10, wherein the air dispenser is
positioned proximate to the exit of the delivery portion such that the air dispenser

can be positioned within an opening of the package.
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12. The packaging device as recited in claim 11, wherein the liquid dispenser is
positioned proximate to the exit of the delivery portion such that the liquid dispenser
is positioned within the package when dispensing liquid.

13. The packaging device as recited in claim 12, wherein the delivery portion
comprises:

a base;

a top portion connected to the base with a hinged connection; and

a bottom portion connected to the base with a fixed connection;

wherein the top portion is configured to rotate about the hinged
connection and with respect to the bottom portion, such that the exit of the
delivery portion has a variable cross-sectional dimension.

14. The packaging device as recited in claim 13, further comprising a package
detector that is located proximate the exit of the delivery portion and configured to
detect when the exit of the delivery portion is within the package, wherein:

the package detector sends a signal to the controller upon detecting the
package; and

the controller does not proceed with a packaging sequence unless the
controller has received the signal from the package detector.

15. The packaging device as recited in claim 14, further comprising a start input
button that an operator presses when ready to start the packaging sequence, wherein:

the start input button sends a signal to the controller upon the operator
pressing the start input button; and
the controller does not start a packaging sequence unless the controller

has received the signal from the start input button.
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16. A method of packaging a food item by automatically and -efficiently
distributing a sanitizing agent about the food item during packaging, comprising:
inflating a package at least partially with air dispensed from an air
dispenser;
5 coating an interior surface of a package at least partially with a
sanitizing agent dispensed from a liquid dispenser;
positioning a food item within the package by pushing the food item
into the package with a ram; and
vacuum sealing the package around the food item.
10 17. The method as recited in claim 16, wherein the inflating, coating, and
positioning occurs in less than about two seconds.
18. The method as recited in claim 16, further comprising receiving a package
detected signal from a package detector.
19. The method as recited in claim 16, further comprising receiving a start signal
15 from a start input button.
20. The method as recited in claim 16, wherein at least a portion of the inflating

and coating take place simultancously.
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