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FLEXIBLE COMPOSITE BAG FOR VACUUM SEALING

FIELD OF THE INVENTION

This invention relates to packaging materials for use with vacuum packaging machines.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention is illustrated by way of example, and not by way of limitation, in the figures
of the accompanying drawings and in which like reference numerals refer to similar elements and

in which:

FIG. 1 is a perspective view illustrating a composite bag comprising an inner bag within the cavity

of an outer bag.
FIG. 2 is an enlarged perspective view illustrating the outer surface of the panels of the inner bag,

FIG. 3 is a cross-sectional view illustrating the structure of the outer bag and the inner bag

according to one embodiment.

FIG. 4 1s a cross-sectional view illustrating the structure of the inner bag according to one

embodiment.

FIG. § is a cross-sectional view illustrating the structure of the outer bag and the inner bag

according to another embodiment.
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FIG. 6 is a cross-sectional view illustrating the structure of the outer bag and the inner bag

according to yet another embodiment.
FIG. 7, FIG. 8 and FIG. 9 illustrate various patterns according to certain embodiments.

FIG. 10 and FIG. 11 illustrate inner surfaces of panels of an inner bag.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

FIG. 1 shows a flexible composite bag 100 that has an outer flexible bag 122 and an inner
flexible bag 102. Outer bag 122 has an open end 128. Inner bag 102 has an open end 108.
When the open ends 128 and 108 are placed in an air tight vacuum channel (not shown) of a
vacuum packaging machine (not shown), the air from the interior of the inner bag and from the
space between the inner bag and the outer bag can be extracted by means of a vacuum pump that
is operably connected to the vacuum channel. Vacuum packaging machines are well known in

the art. Examples of vacuum packaging machines are FoodSaver® Appliances sold by Tilia, Inc.

Outer bag 122 has two panels, namely, a top panel 126 and a bottom panel 124. Inner bag 102
has two panels, namely, a top panel 106 and a bottom panel 104. Each panel of outer bag 122
and the inner bag 102 is made of two layers, according to certain embodiments. The two layers
of a panel include an inner heat sealable layer with thermal properties, such as a thermoplastic
material, and an outer gas-impermeable layer to provide a barrier against an influx of air to the
interior of the bag. Aécording to certain embodiments, the panels of the inner bag 102 and the
outer bag 122 are joined together at opposite lateral sides thereof to define a chamber adapted to

hold a product disposed therein.

FIG. 2 is an enlarged perspective view illustrating the outer surface of the panels of the inner bag
102, according to certain embodiments. FIG. 2 shows a crisscrossing channel design on the
outer surface 152 of top panel 106. The outer surface 162 of bottom panel 104 has the same

crisscrossing design but is not completely visible in FIG. 2.

For example, as shown by top panel 106, the crisscrossing channel design comprises a plurality
of grooves 154 and a plurality of raised island-like protuberances 156. The plurality of grooves
154 define intercommunicating channels entirely around and between the raised island-like
protuberances 156. Such a crisscrossing design is formed on both the inner surface 150 (inner
layer) and outer surface 152 (outer layer) of top panel 106. The bottom panel 104 has a similar
or same crisscrossing channel design that comprises a plurality of grooves 164 and a plurality of
raised island-like protuberances 166. The plurality of grooves 164 define intercommunicating
channels entirely around and between the raised island-like protuberances 166. Such a
crisscrossing design is formed on both the inner surface 160 (inner layer) and outer surface 162

(outer layer) of bottom panel 104.
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When the inner surface 160 of bottom panel 104 touches the inner surface 150 of top panel 106,
the bottom of channels of inner surface 160 of bottom panel 104 more or less coincide with the
bottom of channels of the inner surface 150 of top panel 106. The island-like-protuberances 166
of inner surface 160 of bottom panel 104 more or less forms a cup under the island-like-
protuberances 156 of the inner surface 150 of top panel 106 when the inner surface 150 touch
the inner surface 160. Thus, island-like-protuberances 166 of inner surface 160 and the island-
like-protuberances 156 of the inner surface 150 together form pockets of spaces, shown as
pockets 450 in FIG. 4. In FIG. 4, the top panel 106 of the inner bag touches the bottom panel
104 of the inner bag. For example, the bottom portion of the groove 154 touches the bottom

portion of groove 164.

According to certain embodiments, when the inner bag 102 has a crisscrossing channel design as
shown in FIG. 2, each panel of the outer bag 122 may be composed of flat layers of the same

material as the layers of the panels of the inner bag. The outer bag is not shown in FIG. 2.

FIG. 3 is a cross-sectional view illustrating the structure of the outer bag and the inner bag
according to one embodiment. FIG. 3 shows the top panel 106 and bottom panel 104 of the
inner bag. FIG. 3 shows the cross-sectional views of the outer surface 152 (outer layer) and
mnner surface 150 (inner layer) that are both formed to make grooves 154 and the island-like-
protuberances 156 of the crisscrossing channel design as previously described with reference to:
FIG. 2. FIG. 3 also shows the cross-sectional views of the outer surface 162 (outer layer) and
inner surface 160 (inner layer) that are both formed to make grooves 164 and the island-like-
protuberances 166 of the crisscrossing channel design. Each island-like protuberance and each
channel is shown as being trapezoidal, when viewed in cross section. The protuberances are
formed in the panel to form a plurality of raised ridges of the outer surface thereof that project
outwardly therefrom to define the channels therein. In the embodiment shown of FIG. 3, the

outer surface areas of the ridges are at least generally flat and co-planar relative to each other.

FIG. 3 also shows the cross-sectional view of the top panel 320 of the outer bag and the bottom
panel 310 of the outer bag. Top panel 320 is composed of a flat outer surface 322 (outer layer)
and a flat an inner surface 324 (inner layer). Bottom panel 310 is composed of a flat outer

surface 312 (outer layer) and a flat an inner surface 314 (inner layer).

FIG. 5 is a cross-sectional view illustrating the structure of the outer bag and the inner bag
according to another embodiment. FIG. 5 shows an embodiment where the top panel 106 and
bottom panel 104 of the inner bag is as previously described with reference to FIG. 3. However,

in FIG. 5, the top and bottom panels of the outer bag are not flat as described with reference to

3



WO 2005/058699 PCT/US2004/042350

FIG. 3. In certain embodiments, as shown in FIG. 5, the top and bottom panels of the outer bag
possess a crisscrossing channel design. However, as shown in FIG. 5, the crisscrossing channel
design of the top and bottom panels of the outer bag is a mirror image of the crisscrossing

channel design of the top and bottom panels of the inner bag as shown in FIG. 5.

To explain, the top panel 550 of the outer bag is composed of inner surface 558, outer surface
560, grooves 554 and island-like-protuberances 556. The bottom panel 590 of the outer bag is
composed of inner surface 568, outer surface 570, grooves 564 and island-like-protuberances
566. When the inner surface 558 of top panel 550 of the outer bag touches the outer surface 152
of top panel 106 of the inner bag, the bottom of the island-like-protuberances of inner surface
558 will touch the bottom of the island-like-protuberances of outer surface 152. The groove 554
of inner surface 558 more or less forms a cup over the groove 154 of the outer surface 152 when
the outer surface 152 touches the inner surface 558. Thus, grooves 554 and the grooves 154

together form pockets of spaces when the outer surface 152 touches the inner surface 558.

Similarly, when the inner surface 568 of bottom panel 590 of the outer bag touches the outer
surface 162 of bottom panel 104 of the inner bag, the bottom of the island-like-protuberances of
inner surface 568 will touch the bottom of the island-like-protuberances of outer surface 162.
The groove 564 of inner surface 568 more or less forms a cup under the groove 164 of the outer
surface 162 when the outer surface 162 touches the inner surface 568. Thus, grooves 564 and
the grooves 164 together form pockets of spaces when the outer surface 162 of bottom panel

104 of the inner bag touches the inner surface 568 of bottom panel 590 of the outer bag.

FIG. 6 is a cross-sectional view illustrating the structure of the outer bag and the inner bag
according to yet another embodiment. In FIG. 6, the top surface areas of the island-like
protuberances appear on the inner surfaces of the panels of the inner bag. Similarly, the channels

also appear on the inner surfaces of the panels of the inner bag.

For example, when the inner surface 170 of top panel 179 of the inner bag touches the inner
surface 180 of bottom panel 189 of the inner bag, the surface area of the island-like-
protuberances 176 of inner surface 170 will touch the surface area of the island-like-
protuberances of outer surface 186 of inner surface 180. The groove 174 of inner surface 170
more or less forms a cup over the groove 184 of the inner surface 180 when the inner surface
170 of top panel 179 touches the inner surface 180 of bottom panel 189. Thus, grooves 174 and
the grooves 184 together form pockets of spaces when the inner surface 170 of top panel 179

touches the inner surface 180 of bottom panel 189 of the inner bag.
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When the inner surface 688 of top panel 655 of the outer bag touches the outer surface 172 of
top panel 179 of the inner bag, the bottom of channels of inner surface 688 of top panel 655
more or less coincide with the bottom of channels of the outer surface 172 of top panel 179.

Top panel 655 of the outer bag also has an outer surface 680. The island-like-protuberances 686
of inner surface 688 of top panel 655 more or less forms a cup over the island-like-protuberances
176 of the outer surface 172 of top panel 179 when the inner surface 688 touches the outer
surface 172. Thus, island-like-protuberances 686 and the island-like-protuberances 176 together
form pockets of spaces when the inner surface 688 touches the outer surface 172. Similarly, the
island-like-protuberances 676 of inner surface 678 of bottom panel 675 of the outer bag more or
less forms a cup under the island-like-protuberances 186 of the outer surface 182 of bottom
panel 189 of the inner bag when the inner surface 678 touches the outer surface 182. Bottom
panel 675 of the outer bag also has an outer surface 680. Also the bottom of groove 184

touches the bottom of groove 674 when the inner surface 678 touches the outer surface 182.

FIG. 7, FIG. 8 and FIG. 9 illustrate various patterns according to certain embodiments. In FIG.
7 groves 704 are represented by the thick lines. The island like-protuberances 702 are
represented by the white spaces. In FIG. 8 groves 804 are represented by the thick lines. The
island like-protuberances 802 are represented by the white spaces. In FIG. 9 groves 904 are
represented by the thick lines. The island like-protuberances 902 are represented by the white
spaces. The patterns as shown in FIG. 7, FIG. 8 and FIG. 9 can be used for either the inner bag
and/or the outer bag. The patterns that are used for the inner bag and the outer bag will vary
from implementation to implementation . The embodiments are not restricted to any particular
pattern. Any arbitrary pattern can be used as long as there are raised portions interspersed
among channels on at least one surface of the of the panel. The raised portion and channels can
be of arbitrary shape. The flip surface of the panel can be a mirror image of the other surface of
the panel. For example, there are raised ridges on the flip surface corresponding to the channels
of the other surface and there are wells on the flip surface corresponding to the raised portions of

the other surface.

FIG. 10 and FIG. 11 illustrate inner surfaces of panels of an inner bag. FIG. 10 shows inner
surface 1022 of panel 1050. Inner surface 1022 includes raised rings 1002, raised ridges 1010,
wells 1006 and wells 1008. Panel 1060 has an inner surface 1020. There are straw-like channels
on inner surface 1020. The inner surface 1020 will overlie inner surface 1022 to form an inner

bag.
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According to certain embodiments, panel 1002 can be the inner surface of an outer bag that
overlies outer surface of an inner bag where such an outer surface looks like the inner surface of
panel 1060. According to certain other embodiments, panel 1060 can be the inner surface of an
outer bag that overlies outer surface of an inner bag where such an outer surface looks like the

inner surface of panel 1002.

FIG. 11 shows inner surface 1122 of panel 1150. Inner surface 1122 is composed of raised rings
1102 with ring-like wells 1106 formed between the raised rings. Panel 1160 has similar raised
rings 1112 with ring-like wells 1116 formed between the raised rings 1112. The inner surface

1160 will overlie inner surface 1150 to form an inner bag.

According to certain embodiments, panel 1150 can be the inner surface of an outer bag that
overlies outer surface of an inner bag where such an outer surface looks like the inner surface of

panel 1160.

The embodiments are not restricted to any one method of manufacturing the patterned composite
flexible bags. One example of manufacturing flexible bags is described in Application Serial No.
10/169,485, entitled, “Method for Preparing Air Channel-Equipped Film For Use In Vacuum
Package, by Kyul-Joo Lee, filed on June 6, 2002, and which is hereby incorporated by reference

in its entirety.

In the foregoing specification, embodiments of the invention have been described with reference
to numerous specific details that may vary from implementation to implementation. The
specification and drawings are, accordingly, to be regarded in an illustrative rather than a

restrictive sense.
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CLAIMS

What is claimed is:

L. A flexible composite bag for vacuum packaging, said bag comprising:
a first and second flexible panels, joined together at opposite lateral sides thereof to define
a chamber adapted to have a product disposed therein; and
each of said first and second panels having a pattern such that interconnecting channels are
formed between said first panel and a third panel and between said second panel
and a fourth panel wherein said third and fourth panels form an outer bag

enclosing said first and second flexible panels.

2. The bag of Claim 1, wherein said third and fourth flexible panels each has substantially
smooth inner surfaces that come in contact with said corresponding first and second

panels.

3. The bag of Claim 1, wherein said third and fourth flexible panels each has patterned

surfaces that come in contact with said corresponding first and second panels.

4. The bag of Claim 1, wherein said first and second panels each comprise mulitlayers.
5. The bag of Claim 4, wherein one of said multilayers includes a heat sealable layer.
6. The bag of Claim 1, wherein said pattern includes a plurality of protuberances formed in a

generally regular and waffle-like pattern and said plurality of protuberances define a

plurality of interconnecting channels around and between said protuberances.

7. The bag of Claim 6, wherein a top surface area of each of said protuberances is

substantially rectangular in shape.

8. The bag of Claim 6, wherein a top surface area of each of said protuberances is

* substantially triangular in shape.

9. The bag of Claim 1, wherein an outer surface of said first panel has a corresponding
pattern that includes a plurality of columns of raised rings and wherein an inner surface of
said third panel has a corresponding pattern that includes a plurality of straw-like channels
that are adapted to overlie said raised rings for allowing intercommunication between said

raised rings when said third panel is superimposed over said first panel.
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11.

12.

13.

14.

15.

16.
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The bag of Claim 1, wherein an outer surface of said second panel has a corresponding
pattern that includes a plurality of columns of raised rings and wherein an inner surface of
said fourth panel has a corresponding pattern that includes a plurality of straw-like
channels that are adapted to overlie said raised rings for allowing intercommunication

between said raised rings when said fourth panel is superimposed over said second panel.

The bag of Claim 1, wherein an outer surface of said first panel has a corresponding
pattern that includes a plurality of concentric raised rings and wherein an inner surface of
said third panel has a corresponding pattern that includes a plurality of straw-like channels
that are adapted to overlie said concentric raised rings for allowing intercommunication
between said concentric raised rings when said third panel is superimposed over said first

panel.

The bag of Claim 1, wherein an outer surface of said second panel has a corresponding
pattern that includes a plurality of concentric raised rings and wherein an inner surface of
said fourth panel has a corresponding pattern that includes a plurality of straw-like
channels that are adapted to overlie said concentric raised rings for allowing
intercommunication between said concentric raised rings when said fourth panel is

superimposed over said second panel.

A flexible composite bag for vacuum packaging, said bag comprising:

a first and second flexible panels, joined together at opposite lateral sides thereof to define
a chamber adapted to have a product disposed therein; and

each of said first and second panels having a pattern such that interconnecting channels are
formed between said first and second panels when said first and second panels are

superimposed on each other.

The bag of Claim 13, further comprising:
a third and fourth flexible panels forming an outer bag that encloses said first and second

panels.

The bag of Claim 14, wherein said third and fourth flexible panels each has substantially
smooth inner surfaces that come in contact with said corresponding first and second

panels.

The bag of Claim 14, wherein said third and fourth flexible panels each has patterned

surfaces that come in contact with said corresponding first and second panels.
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17.  The bag of Claim 13, wherein said first and second panel each comprise mulitlayers.
18.  The bag of Claim 17, wherein one of said multilayers includes a heat sealable layer.

19.  The bag of Claim 13, wherein said pattern includes a plurality of protuberances formed in
a generally regular and waffle-like pattern and said protuberances define a plurality of

interconnecting channels around and between said protuberances.

20.  The bag of Claim 19, wherein a top surface area of each of said protuberances is

substantially rectangular in shape.

21. The bag of Claim 19, wherein a top surface area of each of said protuberances is

substantially triangular in shape.

22.  The bag of Claim 13, wherein said an inner surface of said first panel has a corresponding
pattern that includes a plurality of columns of raised rings and wherein an inner surface of
said second panel has a corresponding pattern that includes a plurality of straw-like
channels that are adapted to overlie said raised rings for allowing intercommunication

between said raised rings when said first panel is superimposed over said second panel.

23.  The bag of Claim 13, wherein said an inner surface of said first panel has a corresponding
pattern that includes a plurality of concentric raised rings and wherein an inner surface of
said second panel has a corresponding pattern that includes a plurality of straw-like
channels that are adapted to overlie said concentric raised rings for allowing
intercommunication between said concentric raised rings when said first panel is

superimposed over said second panel.

24. A method for making a flexible composite bag for vacuum packaging, said bag
comprising:
using a first and second flexible panels, joined together at opposite lateral sides thereof to
define a chamber adapted to have a product disposed therein; and
forming a pattern on said first and second panels such that interconnecting channels are
formed between said first panel and a third panel and between said second panel
and a fourth panel wherein said third and fourth panels form an outer bag

enclosing said first and second flexible panels.
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31

32.
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The method of Claim 24, further comprising forming substantially smooth inner surfaces
for said third and fourth flexible panels that come in contact with said corresponding first

and second panels.

The method of Claim 24, further comprising forming patterned inner surfaces for said third
and fourth flexible panels that come in contact with said corresponding first and second

panels.

The method of Claim 24, wherein said pattern includes a plurality of protuberances formed
in a generally regular and waffle-like pattern and said plurality of protuberances define a

plurality of interconnecting channels around and between said protuberances.

The method of Claim 27, wherein a top surface area of each of said protuberances is

substantially rectangular in shape.

The method of Claim 27, wherein a top surface area of each of said protuberances is

substantially triangular in shape.

The method of Claim 24, wherein forming a pattern includes forming a plurality of
columns of raised rings on an outer surface of said first panel and further forming on an
mner surface of said third panel a corresponding pattern that includes a plurality of straw-
like channels that are adapted to overlie said raised rings for allowing intercommunication

between said raised rings when said third panel is superimposed over said first panel.

The method of Claim 24, wherein forming a pattern further comprises forming on an outer
surface of said second panel a corresponding pattern that includes a plurality of columns of
raised rings and further forming on an inner surface of said fourth panel a corresponding
pattern that includes a plurality of straw-like channels that are adapted to overlie said
raised rings for allowing intercommunication between said raised rings when said fourth

panel is superimposed over said second panel.

The method of Claim 24, wherein forming a pattern further includes forming on an outer
surface of said first panel a corresponding pattern that includes a plurality of concentric
raised rings and further forming on an inner surface of said third panel a corresponding
pattern that includes a plurality of straw-like channels that are adapted to overlie said
concentric raised rings for allowing intercommunication between said concentric raised

rings when said third panel is superimposed over said first panel.

10
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The method of Claim 24, wherein forming a pattern further comprises forming on an outer
surface of said second panel a corresponding pattern that includes a plurality of concentric
raised rings and further forming on an inner surface of said fourth panel a corresponding
pattern that includes a plurality of straw-like channels that are adapted to overlie said
concentric raised rings for allowing intercommunication between said concentric raised

rings when said fourth panel is superimposed over said second panel.
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