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ABSTRACT

An expandable food storage bag 1s provided having gusseted sides so that
larger food or other items may be inserted therein before vacuum heat sealing. The bag
includes first and second sidewalls having a first thickness and a first oxygen transmission
rate. The bag further includes first and second gusseted sidewalls having a second
thickness less than the first thickness and' a second oxygen transmission rate substantially
equal to or less than the first oxygen transmission rate. The first pleated sidewall
interconnects one side of the first and second sidewalls. The second gusseted sidewall
interconnects an opposite side of the first and second sidewalls. The thinner gusseted
sidewalls allow the bag to be heat sealed with the first and. second sidewalls that may be
otherwise too thick with gusseted sidewalls of the same thickness as the first and second

sidewalls while maintaining a substantially equal or less oxygen transmission rate.
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EXPANDABLE BAG

FIELD OF THE INVENTION

The invention relates generally to food preservation. More particularly, the invention 1s
directed to a vacuum sealing food storage bag having expanding gusseted sidewalls with
reduced thickness as compared to the main sidewalls and made from a material having an
oxygen transmission rate substantially equal to that of the material forming the main

sidewalls of the bag to facilitate heat sealing.

BACKGROUND OF THE INVENTION

Preservation of food and food portions 1s important for a variety of economic, health, and
convenience reasons. Food can be stored for longer periods of time if oxygen 1s excluded
and the harmful effects of oxygen on food are minimized. Sealed bags have long been
used to store and transfer perishable foods and other products on their way to market for
purchase by consumers. After perishable foods, such as meats, fruits, and vegetables are
harvested, they may be placed into an open end of a bag formed from a matenal capable of
being heat sealed. The bag may be evacuated and the open end of the bag sealed by a
vacuum sealing appliance to protect the contents from the spoiling effects of oxygen.

Prior art vacuum sealing bags can only handle up to a certain size of food, meat, or

fish, which can sometimes require a lot of time and effort to cut into smaller portions to fit

into the bag for vacuuming and sealing.

SUMMARY OF THE INVENTION

In an embodiment, there 1s provided an expandable food preservation and storage bag,
including a first and second sidewall having a first thickness and a first oxygen
transmission rate, a first gusseted sidewall having a second thickness less than the first
thickness and a second oxygen transmission rate substantially equal to or less than the first
oxygen transmission rate, the first gusseted sidewall interconnecting one side of the first
and second sidewalls, and a second gusseted sidewall having the second thickness and the
second oxygen

transmission rate, the second gusseted sidewall interconnecting an opposite side of the first

and second sidewalls.
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[n an embodiment, there is provided a tlexible container including a first and second
panel having a first thickness and a first oxygen transmission rate, a first gusseted panel
having a second thickness less than the first thickness and a second oxygen transmission
rate substantially equal to or less than the first oxygen transmission rate, the first gusseted
panel interconnecting one side of the first and second panels, and a second gusseted panel
having the second thickness and the second oxygen transmission rate, the second gusseted
panel interconnecting an opposite side of the first and second panels.

In an embodiment, there 1s provided a method of forming a bag, including providing a
first and second sidewall having a first thickness and a first oxXygen transmission rate,
providing a first gusseted stdewall having a second thickness less than the first thickness
and a second oxygen transmission rate substantially equal to or less than the first oxygen
transmission rate, interconnecting said first gusseted sidewall to one side of the first and
second sidewalls, providing a second gusseted sidewall having the second thickness and
the second oxygen transmission rate, andinterconnecting the second gusseted sidewall on

an opposite side of the first and second sidewalls.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete understanding of the present invention, and the attendant advantages
and features thereof, will be more readily understood by reference to the following
detailed description when considered in conjunction with the accompanying drawings
wherein:

FIG. 1 1s a perspective view of a sealed expandable vacuum sealing bag with single
fold gusseted expandable sides;

FIG. 2 1s a perspective view of the vacuum sealing bag of FIG. 1 with an unsealed
open end;

FIG. 3 1s a cross-sectional view of the bag of FIG. 3 taken along line 3-3 of FIG. 2,
and

FIG. 4 1s a perspective view of a vacuum sealing bag with multiple fold gusseted

expandable sides with an unsealed open end.

DETAILED DESCRIPTION OF THE INVENTION
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Referring to FIGS. 1 and 2, an embodiment of an expandable food storage vacuum
sealing bag 100 is provided for storing perishable foods 50 such as meats, fruits, and
vegetables. It should be understood that this embodiment is non-limiting as other
expandable bags capable of being heat sealed may be contemplated. The vacuum sealing
bag 100 includes a first sidewall 102 of a generally planar shape and a second sidewall
104 also of a generally planar shape. The first and second sidewalls 102, 104 are formed
from a non-porous material having a low oxygen transmission rate (OTR) including but
not limited to nylon. A material is considered “a high oxygen barrier” 1if its oxygen
transmission rate is less than 1 cc/100in°/24 hr. Other examples of packaging films having
low oxygen transmission rates are shown in Table 1.

In an embodiment, the first and second sidewalls 102, 104 are 3 mil (three-thousands
of an inch) multi-layer PE(polyethylene)/Nylon film having an oxygen transmission rate
of 3 cc/100in’/24hr. However, this is not meant to be limiting as other sidewall 102, 104
thicknesses may be selected, preferably in the 3 mil to 6 mil range. The sidewalls 102 and
- 104 may be embossed to provide a pathway for the evacuation of air from a formed
vacuum sealing bag 100 prior to sealing the open ends 103, 105 of the vacuum sealing bag
100 with a conventional vacuum sealing appliance. Such vacuum sealing appliances
evacuate air from within the interior of the bag 100 and apply heat to the open ends 103,
105 of the vacuum sealing bag to seal the open ends 103, 105 together to form an air and
liquid tight seal 110. In an embodiment, the first sidewall 102 is non-embossed so that
when the first and second sidewalls 102, 104 are forced against each during evacuation of
the vacuum sealing bag 100 pathways are formed there between by the embossed 1nner
surface of the second sidewall 104 and the smooth inner surface of the first sidewall 102. .

The first and second sidewalls 102, 104 are interconnected to each other on opposite
sides by first and second gusseted sidewalls 120, 130. The first and second sidewalls 102,
104 are interconnected to the respective first and second gusseted sidewalls 120, 130 along
their entire edges by welding including but not limited to sonic welding. The first and
second gusseted sidewalls 120, 130 are each comprised of one or more folds so that when
the first and second sidewalls 102, 104 are moved in opposite directions away from each
other the first and second sidewalls 102, 104 remain interconnected at their sides. This
expansion allows larger food items to be inserted into the intertor of the sealing bag 100 as

compared to prior art sealing bags. In an embodiment, the gusseted sidewalls 120, 130 are

3
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not embossed. In another embodiment, one or both of the gusseted sidewalls 120, 130 are
embossed.

In use, the vacuum sealing bags 100 may be pre-formed and cut with one end pre-
sealed (such as the bag 100 shown in FIG. 1) so that a vacuum sealing bag 100 1s formed
with open ends 103, 105 of the first and second sidewalls 102, 104 partially forming an
opening 111 where foods 50 may be inserted into the vacuum sealing bag 100.
Alternately, the vacuum sealing bags 100 may be formed by cutting a section of bag
material from a roll of bag material. The first and second sidewalls 102, 104 are
interconnected to each other on opposite sides by the gusseted sidewalls 120, 130 at the
factory. One of the open ends of the cut section of bag matenal 1s then heat sealed.
Thereafter, the remaining open end of the partially formed bag 100 is heat sealed in a
vacuum sealing machine after the food 50 1s placed 1n the interior volume of the bag 100.

Referring now also to FIG. 3, in an embodiment the gusseted sidewalls 120, 130 are
each comprised of at least one fold 120° 130’ so that when the first and second sidewalls
102, 104 are sandwiched together prior to heat sealing there are a minimum of four layers
of bag material sandwiched together in the area of the vacuum sealing bag 100 to be heat
sealed. This may be problematic with conventional vacuum sealing appliances since the
greater thickness of the four layers of bag material may prevent the open end of the sealing
bag 100 to seal properly when heat 1s applied. As a result, the thickness of the gusseted
sidewalls 120, 130 may be reduced or less than the thickness of the first and second
sidewalls 102, 104 to facilitate heat sealing despite the increased aggregate thickness due
to the four layers of bag matenial.

In an embodiment, the thickness of the gusseted sidewalls 120, 130 1s 2.4 mil thick. In
order to compensate for the reduced thickness of the gusseted sidewalls 120, 130, the
material forming the gusseted sidewalls 120, 130 may be comprised of a multilayer
PE(polyethylene)/EVOH(ethylene vinyl alcohol) film which has an oxygen transmission
rate at the reduced 2.4 mil thickness substantially equal to or less than the oxygen
transmission rate of the 3 mil thick first and second sidewalls 102, 104 formed from the
multi-layer PE(polyethylene)/Nylon film. However, this is not meant to be limiting as the

gusseted sidewalls 120, 130 may be comprised of other packaging materials having the

desired characteristics at a suitable thickness including but not limited to those shown in

Table 1.
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Table 1
N -an?rype; S R OTRQ73°F(23°C), %RH
J T (ccl100 in2/24 hr) (cc/m2/24 hr)

The followmg OTRS are bulk materlal propertles displayed at 1 m1l D1V1de by the gauge
(in mil) in order to approx1mate OTR at a different thickness. '
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The followmg, x OTRs are enhanced by coatlng or metalhzmé, Therefore these are not
bulk film propertles and total ﬁlm thlckness has httle 1mpact on the OTR value
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Referring now to FIG. 4, another embodiment sealing bag 200 similar to the previous
embodiment sealing bag 100 is illustrated having gusseted sidewalls 220, 230 comprised
of a plurality of folds 220°, 220™ 230’ 230” so that when first and second sidewalls 202,
204 are sandwiched together prior to heat sealing there are multiple layers of bag material
sandwiched together in the area to be heat sealed together to form a seal. As a result, the
thickness of the gusseted sidewalls 220, 230 may be reduced or less than the sidewalls
202, 204 to facilitate heat sealing despite the increased aggregate thickness due to the
multiple layers of bag material. The material selected for the gusseted sidewalls 220, 230

at the reduced thickness is selected based on it having an oxygen transmission rate that 1s

S
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substantially equal or less than the oxygen transmission rate of the thicker first and second
sidewalls 202, 204 as described above.

For example, in a non-limiting embodiment, the first and second sidewalls 202, 204
are 3 mil (three-thousands of an inch) multi-layer PE(polyethylene)/Nylon film having an
oxygen transmission rate of 3 cc/ 100in/24hr. The material forming the gusseted sidewalls
220, 230 may be comprised of a multilayer PE(polyethylene)/EVOH (ethylene vinyl
alcohol) film which has an oxygen transmission rate at the reduced 2.4 mil thickness
substantially equal to or less than the oxygen transmission rate of the 3 mil thick first and
second sidewalls 202, 204 formed from the multi-layer PE(polyethylene)/Nylon film.
However, this is not meant to be limiting as other gusseted sidewall 220, 230 matenals and
thicknesses may be selected.

All references cited herein are expressly incorporated by reference in their entirety.

It will be appreciated by persons skilled in the art that the present invention 1s not
limited to what has been particularly shown and described herein above. In addition,
unless mention was made above to the contrary, it should be noted that all of the
accompanying drawings are not to scale. The scope of the claims should not be limited by
particular embodiments set forth herein, but should be construed in a manner consistent

with the specification as a whole.
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CLAIMS:

1. An expandable food preservation and storage bag, comprising:
a first and second sidewall having a first thickness and a first oxygen transmission rate;

a first gusseted sidewall having a second thickness less than the first thickness and
a second oxygen transmission rate substantially equal to or less than the first oxygen
transmission rate, said first gusseted sidewall interconnecting one side of the first and second
sidewalls; and

a second gusseted sidewall having the second thickness and the second oxygen
transmission rate, said second gusseted sidewall interconnecting an opposite side of the first

and second sidewalls.

2. The bag of claim 1, wherein the first thickness 1s 3 mil.

3. The bag of claim 1, wherein the first thickness is in the 3 mil to 6 mil range.

4, The bag of claim 1, wherein the second thickness is 2.4 mil.

J. The bag of claim 1, wherein the first oxygen transmission rate 1s 3 cc/ 100in*/24hr.

6. The bag of claim 1, wherein the second oxygen transmission rate 1s 3 cc/ 100in”/24hr.
7. The bag of claim 1, wherein the first sidewall 1s embossed.

8. The bag of claim 1, wherein the second sidewall is embossed.

9. The bag of claim 1, wherein the first and second sidewalls are embossed.
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10. The bag of claim 1, wherein the first and second sidewalls are formed from a sheet of

film including multi-layer polyethylene (PE)/nylon film.

11.  The bag of claim 1, wherein the first and second gusseted sidewalls are formed from a

sheet of film including multilayer polyethylene (PE)/ethylene vinyl alcohol (EVOH) film.

12.  The bag of claim 1, wherein the first and second gusseted sidewalls are comprised of

a single fold.

13.  The bag of claim 1, wherein the first and second gusseted sidewalls are comprised of

a plurality of folds.

14. The bag of claim 1, wherein the bag is dispensed from a roll of bag material

comprised of the first and second sidewalls interconnected to the corresponding first and

second gusseted sidewalls.

15.  The bag of claim 1, wherein the bag is pre-formed from the first and second
sidewalls interconnected to the corresponding first and second gusseted sidewalls and 1s pre-

sealed on three sides and open on one end.

16.  The bag of claim 1, wherein the second oxygen transmission rate is less than the first

oxygen transmission rate.

17. A flexible container, comprising:
a first and second panel having a first thickness and a first oxygen transmission
rate;

a first gusseted panel having a second thickness less than the first thickness and a
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second oxygen transmission rate substantially equal to or less than the first oxygen
transmission rate, said first gusseted panel interconnecting one side of the first and second
panels; and

a second gusseted panel having the second thickness and the second oxygen
transmission rate, said second gusseted panel interconnecting an opposite side of the first and

second panels.

18. The tlexible container of claim 17, wherein the first thickness 1s 3 mil.

19. The flexible container of claim 17, wherein the second thickness is 2.4 muil.

20.  The flexible container of claim 17, wherein the first oxygen transmission rate 1s 3
cc/100in*/24hr.

21.  The flexible container of claim 17, wherein the second oxygen transmission rate 1S
3cc/100in"/24hr.

22.  The flexible container of claim 17, wherein the first panel is embossed.

23.  The flexible container of claim 17, wherein the second panel is embossed.

24. The flexible container of claim 17, wherein the first and second panels are formed

from a sheet of film including multi-layer polyethylene (PE)/nylon film.

25.  The flexible container of claim 17, wherein the first and second gusseted panels are

formed from a sheet of multilayer film including polyethylene (PE)/ethylene vinyl alcohol
(EVOH) film.

26. A method of forming a bag, comprising:
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providing a first and second sidewall having a first thickness and a first oxygen

transmission rate;

providing a first gusseted sidewall having a second thickness less than the first
thickness and a second oxygen transmission rate substantially equal to or less than the first
oxXygen transmission rate,

interconnecting said first gusseted sidewall to one side of the first and second
sidewalls;

providing a second gusseted sidewall having the second thickness and the second
oxygen transmission rate; and

interconnecting the second gusseted sidewall on an opposite side of the first

and second sidewalls.

10
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