T O OO

WO 01/62487 Al

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date

30 August 2001 (30.08.2001)

PCT

D00 00 0 O 0

(10) International Publication Number

WO 01/62487 Al

(51) International Patent Classification’:
5/12,27/04, 27/12, 27132

B32B 5/02,

(21) International Application Number: PCT/US01/05421

(22) International Filing Date: 20 February 2001 (20.02.2001)

(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:

09/510,857 23 February 2000 (23.02.2000) US

(71) Applicant: PACTIV CORPORATION [US/US]; 1900
W. Field Court, Lake Forest, IL 60045 (US).

(72) Inventor: BRYNIARSKI, David, A.; 34 Smallwood
Drive, Pittsford, NY 14534 (US).

(74) Agents: COOLLEY, Ronald, B. et al; Jenkens &
Gilchrist, P.C., 225 W. Washington Street, Suite 2600,
Chicago, IL 60606 (US).

(81) Designated States (national): CA, GB, PL.

(84) Designated States (regional): European patent (AT, BE,
CH, DE, DK, ES, FR, GB, GR, IT, LU, NL, PT, SE).

Published:

with international search report

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: NET-REINFORCED FILM STRUCTURE WITH MODIFIED STRAND PROFILE

12

T—»Fig. 2

(57) Abstract: A net-reinforced
film structure (10) includes a
film layer (12) and a netting (14)
attached to the film layer having

10

a pattern of netting strands (16).
The netting strands are sealed

T al

to an opposing film structure,

which may be either a similar
net-reinforced film or a standard
sheet of film, along a linear seal

area. The netting strands along

the linear seal area have a wider
cross-section than the netting
strands at the non-sealed areas,

and this wider cross-section

i

i

.11;|1 II'

facilitates the sealing process.




10

15

20

25

WO 01/62487 PCT/US01/05421

NET-REINFORCED FILM STRUCTURE
WITH MODIFIED STRAND PROFILE

FIELD OF THE INVENTION

The present invention relates generally to net-reinforced films and, more
particularly, relates to a net-reinforced film having a modified netting strand profile to
facilitate seal alignment and increase seal strength when the netting is sealed to an

opposing netting strand or film.

BACKGROUND OF THE INVENTION

Film sheeting for use in waste bags, food storage bags, and other packages can
be made stronger by the attachment or coextrusion of a netting onto the film layer. To
use such films for bags or other packages, it is often necessary to seal one section of
film to another in a heat seal process. Such seals are necessary, for example, at the
sides and/or the bottoms of food storage bags and waste bags. The addition of netting
complicates the sealing process because it can be difficult to line up netting strands
with each other or with a heating element to assure a complete and strong seal when
net-reinforced films must be sealed to each other. Further, sealing films along a thin
netting strand can result in a weak seal.

Common net-reinforced films include a uniform profile for the netting strands
over the entire span of the net. Sealing is commonly accomplished by the application
of heat by a heating element along the seal point. Though the uniform-strand
configuration has become standard in the art, it contains netting strands along seal
points having the same thin profile as netting strands in the rest of the net. This
thinness at the seal points makes it difficult to achieve complete, strong seals because
the manufacturer must perfectly align a thin seal strand, a heating element, and an
opposing thin seal strand or film.

SUMMARY OF THE INVENTION

Accordingly, an object of the present invention is to provide a net-reinforced
film that allows for stronger seals between pieces of film and, at the same time, allows

for greater mechanical tolerances in the sealing process.
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These objects are achieved by altering the netting strand profiles at seal points.
Creating a wider netting profile at seal points allows for greater mechanical tolerances
when aligning strands with each other or with a heating element during the seal
process. In addition, altering the netting strand profile to have a wider seal area at the
seal points enables a stronger seal to be formed than is formed using the standard,
thinner netting strand profile at the seal points. Consequently, there is a need for net-
reinforced films that have altered netting strand profiles at seal points.

This and other objects are realized by providing a unique net-reinforced film
structure. The net-reinforced film structure includes a film layer and a netting
attached to the film layer having a pattern of netting strands. The netting strands are
sealed to an opposing film structure along a generally linear seal area. The opposing
film structure may be either a similar net-reinforced film or a standard non-reinforced
film sheet. The netting strands in the non-sealed areas of the net-reinforced film
structure are free from attachment to the opposing film structure. The netting strands
along the linear seal area have a wider cross-section than the netting strands at the
non-sealed areas, and this wider cross-section facilitates the sealing process.

The above summary of the present invention is not intended to represent each
embodiment, or every aspect of the present invention. This is the purpose of the

following figures and detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

Other objects and advantages of the invention will become apparent upon
reading the following detailed description and upon reference to the drawings in
which:

FIG. 1 is a top view of a net-reinforced film structure embodying the present
invention;

FIG. 2 is a sectional view taken generally along line 2-2 in FIG. 1; and

FIG. 3 is an isometric view of the net-reinforced film structure in the process
of being sealed to an opposing film structure.

While the invention is susceptible to various modifications and alternative
forms, a specific embodiment thereof has been shown by way of example in the

drawings and will herein be described in detail. It should be understood, however,
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that it is not intended to limit the invention to the particular forms disclosed, but on
the contrary, the intention is to cover all modifications, equivalents, and alternatives

falling within the spirit and scope of the invention as defined by the appended claims.

DETAILED DESCRIPTION OF THE EMBODIMENTS

Turning now to the drawings, FIG. 1 of the drawings shows a top view of a
net-reinforced film 10 embodying the present invention. The net-reinforced film 10
comprises a film layer 12 reinforced with a netting 14. In one embodiment, the film
layer 12 1s formed by coextrusion with the netting 14. In this embodiment, the film
layer 12 may consist of a thermoplastic such as, for example, low-density
polyethylene (LDPE), linear low-density polyethylene (LLDPE), high-density
polyethylene (HDPE), metallocene, ethylene vinyl acetate (EVA), or blends of these.
The netting 14 may consist of, for example, LLDPE, HDPE, polypropylene,
polyethylene, polypropylene/polyethylene copolymer, or metallocene. The
thermoplastics used to make the netting 14 and the film layer 12 are selected such that
the netting can be bound to the film through coextrusion at the film formation step
without the use of an additional adhesive layer.

The netting 14 is formed during the extrusion process such that two different
profiles exist for different types of netting strands. Standard netting strands 16 are
formed using a standard strand profile 18, as shown in FIG. 2, while seal netting
strands 20 are formed with a modified strand profile 22. The standard strand profile
18 has a rectangular cross-section with width 26 and depth 28 being roughly equal and
ranging from about 5 mils to 50 mils. The modified strand profile 22, having width
34 and depth 36, is wider and potentially shallower than standard strand profile 18,
facilitating the sealing process by allowing greater mechanical tolerances and allowing
for a stronger seal between the seal netting strand 20 and an opposing seal netting
strand 24 (see FIG. 3) or an opposing film. The modified strand profile 22 may have a
width ranging from about 125 mils to 250 mils and a depth ranging from about 5 mils
to 50 mils. The film layer 12 may have a width ranging from about 0.2 mils to 8 mils.

The standard netting strands 16 and seal netting strands 20 of the netting 14
meet at intersections such as intersection 25. The strand widths at these intersections

may remain constant or they may be wider than the strand widths at non-intersecting
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areas. Further, the depth of these intersections may be roughly equivalent to the
strand depths at non-intersecting areas or they may have up to twice the depth of the
strands at non-intersecting areas.

FIG. 3 is an isometric depiction of the seal strand 20, which is coextruded and
affixed to the film layer 12 and the standard strands 16, in the process of being heat-
sealed to an opposing seal strand 24. The opposing seal strand 24 is coextruded with
and affixed to an opposing film layer 28 and opposing standard strands 26. As the
net-reinforced film 10 propagates in the direction shown by the arrow A along with
the opposing net-reinforced film 32 past a heat sealing element 30, the heat sealing
element 30 contacts the seal area from above, moving in the direction shown by the
arrow B, and forms a strong heat seal between the seal netting strand 20 and the
opposing seal netting strand 24. The heat sealing element 30 may be comprised of
any of several heating elements known in the art, such as a single hot bar, a dual hot
bar sealer, or a hot wire through teflon tape.

Because both the seal netting strand 20 and the opposing seal netting strand 24
are formed using substantially the same modified strand profile 22, a significantly
greater margin for error in aligning the seal netting strands 20 and 24 and the heat
sealing element 30 can be achieved than if seal strands had the same profile as
standard strands. This increases the possible speed and efficiency of the process,
because small adjustments to alignment will not have to be made. Further, the
increased widths of the seal netting strand 20 and the opposing seal netting strand 24
allow for more surface area contact by the heat sealing element 30, giving rise to a
stronger seal than could be achieved if the seal netting strands were formed with the
standard strand profile 18.

While the present invention has been described with reference to one or more
particular embodiments, those skilled in the art will recognize that many changes may
be made thereto without departing from the spirit and scope of the present invention.
Each of these embodiments and obvious variations thereof is contemplated as falling
within the spirit and scope of the claimed invention, which is set forth in the following

claims.
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WHAT IS CLAIMED IS:

l. A net-reinforced film structure, comprising:

a film layer; and

a netting attached to said film layer and having a pattern of netting strands,
said netting being sealed to an adjacent film structure along one or more generally
linear seal areas and being free of attachment to said adjacent film structure at non-
seal areas, the netting strands at said seal areas having a wider cross-section than the
netting strands at said non-seal areas at a time prior to sealing said netting to said

adjacent film structure along said one or more generally linear seal areas.

2. The film structure of claim 1 wherein the netting strands at said seal areas have
a shallower cross-section than the netting strands at said non-seal areas at a time prior

to making said generally linear seal at said generally linear seal area.

3. The film structure of claim 1 wherein the film layer is comprised of a film
material selected from a group consisting of low-density polyethylene, linear low-

density polyethylene, high density polyethylene, metallocene, ethylene vinyl acetate,
and blends of these.

4. The film structure of claim 1 wherein the netting is comprised of a netting
material selected from a group consisting of linear low-density polyethylene, high-

density polyethylene, polypropylene, polyethylene, polypropylene/polyethylene

copolymer, and metallocene.

5. The film structure of claim 1 wherein the netting strands at the seal areas have

a width greater than or equal to about 60 mils.

6. The film structure of claim 1 wherein the netting strands at the non-seal areas

have a width greater than or equal to about 5 mils.

7. The film structure of claim 1 wherein said adjacent film structure is an

opposing film layer.
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8. The film structure of claim 1 wherein said adjacent film structure is an

opposing net-reinforced film structure.

9. A net-reinforced film structure, comprising:
a film layer; and
a netting attached to said film layer and having a pattern of netting strands,

said pattern being comprised of standard netting strands and seal netting strands.

10.  The net-reinforced film structure of claim 9 wherein said netting strands are

placed in an orthogonal pattern.

11. The net-reinforced film structure of claim 9 wherein neighboring ones of said

netting strands are spaced greater than or equal to about 0.25 inches from each other.

12. A method of forming a net-reinforced film structure, said method comprising:
providing a film layer;
attaching a netting to the film layer, said netting including standard strands and
seal strands, said seal strands having a wider cross-section than said standard strands;

and

sealing said netting to an adjacent film structure along said seal strands.
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