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about 20, and a melt flow ratio (Ino/I2) of from about 12 to about 35. The use of such first resins results in
side and fin seals which are stronger, tougher, and less likely to leak. The second resin is a polymer such as
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with the LDPE and/or LLDPE.
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IMPROVED PLASTIC BAG

The present invention relates generally to plastic bags. More particularly, the
present invention relates to the use of particuiar polymers in food bags to strengthen

the seals of the bag.
BACKGROUND OF THE INVENTION

The use of plastic bags is becoming increasingly more common in the
marketplace. However, a significant factor affecting their acceptance and range of
application is the strength and reliability of the seals of the bag.

Plastic bags are in widespread use in a varied and diverse number of household
and commercial applications. Plastic bags typically include at least one type of seal
(the “side seal”) which seals a first body panel to a second opposing body panel along
sides of the plastic bag. A plastic bag may also include a second type of seal (the “fin
seal”) which is created when a plastic fin is used to attach a zipper-type closure
mechanism to the body panels. The popularity of these bags has placed increased
demands on the tasks they are asked to perform and, as a result, current bags are
susceptible to failure of the side and fin seals.

Consequently, a need exists for both side seals and fin seals that are able to

withstand increased force and more adverse conditions.
SUMMARY OF THE INVENTION

It is an object of the present invention to provide plastic bags with side seals
and fin seals that are able to withstand greater forces than previous plastic bags.

The present invention improves performance of the side and/or fin seals of
plastic bags through the use of resins that have a narrow molecular weight distribution
or polydispersity (Mw/M, or MWD). The performance of the side seal and/or fin seal
of a plastic bag is improved by using body panels which comprise a first resin, and
optionally, a second resin. The first resin is preferably prepared in the presence of a
single site catalg'st and has a polydispersity of from about 1 to about 4, a melt index of
from about 0.2 to about 20, and a melt flow ratio (Izo/I2) of from about 12 to about 35.
The use of first resins in the body panels results in side and fin seals which are stronger,

tougher, and less likely to leak. Examples of first resins are linear low density
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polyethylene (LLDPE) and metallocene-catalyzed LLDPE. The second resin is a
polymer such as low density polyethylene (LDPE), LLDPE, or a blend thereof.

In body panels comprising both a first and a second resin, the first resin may be
coextruded with a second resin as a thin layer of the body panel or the first resin may
be blended with the second resin. Preferably, the body panels are formed entirely of
the first resin. In one embodiment, a thin layer of the first resin is coextruded with at
least one of the following: LDPE resin, LLDPE resin, or a LDPE/LLDPE blend. The

term “layer” as used herein shall include any coating, film, lamination, coextrusion or
the like.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a plastic bag having a fastener and slider;

FIG. 2 is an enlarged perspective view of the fastener and slider of FIG. 1 in
assembled position on a thermoplastic bag; and

FIG. 3 is a cross-sectional view taken generally along the lines 3-3 in FIG. 2.

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, 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 INVENTION

In one embodiment, the bag B (as shown in FIGS. 1 and 3) is formed from a
single flexible plastic sheet folded upon itself and comprises first and second opposing
body panels 25 and 26. Body panels 25 and 26 are fixedly connected to each other
along a pair of sides 28 and 30 and a bottom 32 which extends between the pair of
sides 28 and 30. In this embodiment, Bag B preferably has a profiled plastic reclosable
fastener or zippér 11 extending along a mouth formed opposite the bottom 32 of Bag
B, in which the zipper 11 has a male track 12 and a female track 13. The slider 10 and
zipper 11 are particularly suited for thermoplastic bags and the like. Slider 10 has been
illustrated in FIG. 2 assembled on the zipper 11 at the top edge or mouth of a
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thermoplastic bag B.  The plastic slider 10 and the protfiled zipper 11 cooperate to
close the bag B.

As shown in FIGS. 2 and 3, tracks 12 and 13 have interlocking male and
female profiles 14 and 15 extending the length thereof in the form of rib and groove
elements on the respective tracks. The tracks 12 and I3 may be extruded separately
with a fin and attached to the respective sides of the bag mouth or the tracks 12 and 13
may be extruded integral with the sides of the bag mouth. If the tracks 12 and 13 are
extruded separately, they are most effectively attached by means of a respective first
and second fin 16, incorporated within the tracks, that is heat sealed to the bag mouth.
The male and female profiles 14 and 15 have complementary cross-sectional shapes
and are closed by pressing a bottom of the elements together first and then rolling the
elements to a closed position toward the top thereof. The cross-sectional shapes of the
interlocking male and female profiles 14 and 15 are the subject of the invention claimed
in U.S. Pat. No. 5.007,143, which is incorporated herein by reference.

As may be seen in FIG. 2, the slider 10 straddles the zipper 11 at the top of the
bag B and is adapted for opening or closing the interlocking tracks 12 and 13 of the
zipper 11. The slider 10 may be molded from any suitable plastic such as, for example,
nylon, polypropylene, polyethylene, polystyrere, Delrin or ABS.

In this embodiment, shown in FIG. 2, the slider 10 comprises an inverted U-
shaped member including a transverse support member or body 17 from which the
separator finger 18 extends downward. The body 17 is itself U-shaped and includes
two integral legs 19 extending downward. The finger 18 is positioned between the
legs 19. The body 17 is adapted to move along the top edges of the tracks 12 and 13
with the legs 19 straddling these elements and the finger 18 positioned between the
tracks 12 and 13. The slider 10 also includes a pair of hinged “wings” 20 and 21 that
can be folded down into their final position. The wings 20 and 21 are hinged to the
main slider body 17 by means of hinge structures 20a and 21a located at the opposite
ends of the legs 19. -

The fold'able depending wings or side walls 20 and 21 extend from an opening
end 10a of the slider 10 to a closing end 10b. It will also be noted that the main slider
body 17 and the separator finger 18 are wider at the opening end 10a than at the

closing end 10b. Similarly, the side walls 20 and 21 and the legs 19 are spaced wider
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apart at the opening end 10a of the slider 10 to permit separation of the male and
female profiles 14 and 15 by the finger 18 engaging the tracks 12 and 13. The wings
20 and 2] and legs 19 are spaced sufficiently close together at the closing end 10b of
the slider to press the male and female profiles 14 and 15 into an interlocking
relationship as the slider 10 is moved in a fastener closing direction. As shown in FIG.
2. the side walls 20 and 21 at their lower ends are provided with an inwardly extending
shoulder structure 22. Shoulder structure 22 engages a bottom of the zipper 11 to
prevent slider 10 from being lifted off the edges of the tracks 12 and 13 while the slider
10 straddles the zipper 11.

The opposite ends of the zipper 11 are provided with end termination clips 23.
Each of the end clips 23 is identical and is best shown in FIG. 2. Each end clip 23
comprises a strap member which wraps over the top of the zipper 11. One end of the
strap is provided with a rivet like member 23a which is adapted to penetrate through
the bag material and into a cooperating opening 23b at the other end of the clip 23.
The rivet 23a is then deformed so as to create a head locked into the opening 23b.

The body panels 25 and 26 of the present invention comprise at least one resin
which imparts superior side seal and fin seal strength to the body panels 25 and 26
when heat sealed together. These body panels 25 and 26 after sealing possess superior
side seal and fin seal strength to that of the control low density polyethylene (LDPE)
body panels. The first resin is comprised of a copolymer prepared, preferably, in the
presence of a single-site catalyst with ethylene and at least one alpha olefin monomer,
e.g,. a copolymer or terpolymer. The alpha olefin monomer generally has from 3 to
about 12 carbon atoms, preferably from 4 to 10 carbon atoms, and more preferably
from 6 to § carbon atoms. The alpha olefin comonomer content is generally below
about 30 weight percent, preferably below about 20 weight percent, and more
preferably from about 1 to about 15 weight percent. Exemplary comonomers include
propylene, 1-butene, 1-pentene, 1-hexene, 3-methyl-1-pentene, 4-methyl-1-pentene, 1-
octene, 1-decene, and 1-dodecene. -

The ave'fage molecular weight of the first resin can generally range from about
20.000 to about 500,000, preferably from about 50,000 to about 200,000. The
molecular weight is determined by commonly used techniques such as size exclusion

chromatography or gel permeation chromatography. ~ The first resin has a
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polydispersity within the range of from about | to about 4, preferably from about [.5
to about 4, more preferably from about 2 to 4, and even more preferably from 2 to 3.
The first resin has a ratio of the third moment to the second moment, My/M,, is
generally below 2.3, preferably below 2.0, and more typically from about 1.6 to about
1.95. The melt flow ratio (MFR) of these resins, defined as Iy/I, and determined in
accordance to ASTM D-1238, is generally from about 12 to about-33; preferably from
about 14 to about 35, and more preferably from about 15 to about 18. The melt index
(MI), defined as the I, value, should be in the range of from about 0.2 to about 20, and
preferably from about 1 to about 17. The-first resin has a density of from about 0.85
to about 0.94 g/cm’, preferably from about 0.88 to about 0.925 g/em’, and more
preferably from about 0.88 to about 0.920 g/cms.

Resin materials which may be used for the first resin are available from, among
others, Dow Chemical Company and Exxon Chemical Company which produce single
site or constrained geometry catalyzed polyethylenes. ~ These resin materials are
commercially available as the AFFINITY and EXXACT polyethylenes (see Plastics
World, pp. 33-36, Jan. 1995), and also as the ENHANCED POLYETHYLENE and
EXCEED line of resins. The polyethylenes include at least the following: LLDPE,
ultra low density polyethylene and very low density polyethylene. The manufacture of
such polyethylenes, generally by way of employing a metallocene catalyst system, is set
forth in, among others, U.S. Pat. Nos. 5,382,631, 5,380,810, 5,358,792, 5,206,075,
5,183,867, 5,124,418, 5,084,534, 5,079,205, 5.032,652, 5,026,798, 5,017,655,
5.006,500, 5,001,205, 4,937,301, 4,925,821, 4.871,525, 4,871,705, and 4,808,561,
each of which is hereby incorporated herein by reference in its entirety. These catalyst
systems and their use to prepare such resin materials are also set forth in EP 0 600 425
Al and PCT applications WO 94/25271 and 94/26816. The polyethylene resins
produced generally have a crystalline content in excess of at least 10 weight percent,
generally in excess of at least 15 weight percent. In a preferred embodiment
metallocene catalysts are utilized, but other catalysts, such as single-site catalysts, are
available as equivalent substitutes.

The above patents and publications generally report that these metallocene
catalysts contain one Of more cyclopentadienyl moieties in combination with a

transition metal. The metallocene catalyst may be represented by the general formula
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C.MA,B, wherein C is a substituted or unsubstituted cyclopentadienyl ring; M is a
Group 3-10 metal or Lanthanide series element, generally a Group IVB, VB, or VIB
metal; A and B are independently halogens, hydrocarbyl groups, or hydrocarboxyl
groups having 1-20 carbon atoms; a = 0-3, b = 0-3, and ¢ = 1-3. The reactions can
take place in either gas phase, high pressure, slurry, or solution polymerization
schemes.

The body panels 25 and 26 of the present invention are preferably constructed
entirely of a first resin, i.e., of polymers having a narrow molecular weight distribution.
The body panels 25 and 26 may also be constructed from a combination of the first
resin with a second resin material. The body panels 25 and 26 which comprise the first
resin may contain the first resin in an amount ranging from at least about 5 weight
percent to 100 weight percent. Other ranges contemplated include the first resin
ranging from at least 5 weight percent to about 50 or about 75 weight percent. At the
present time, however, from an economic viewpoint it is more desirable to have the
body panels 25 and 26 comprise from abour 5 weight percent to about 25 weight
percent first resin, and most preferably from at least about 10 to about 15 weight
percent first resin.

The second resin material is preferably a linear low density polyethylene
(LLDPE) resin having a density from about 0.89 to about 0.94 g/cm3, a LDPE resin
having a density from about 0.88 to about 0.935 g/cm’ or a blend of the LLDPE and
LDPE resins. LLDPE is generally prepared by polymerizing ethylene with a
comonomer which preferably has from 4-10 carbon atoms and more preferably 6-8
carbon atoms.

The first resin and the second resin may be incorporated into a body panel ina
number of ways. Second resins, such as LDPE and LLDPE resins or the
LDPE/LLDPE blend, may be blended with the first resin prior to extrusion so as to
create a multicomponent body panel. Further. in a preferred embodiment, a thin layer
of the first resin is coextruded with the LDPE or LLDPE resins or the LDPE/LLDPE
blend Additional resins are also contemplated, such as having a first resin coextruded
with both the LDPE and LLDPE resins.

The present invention is equally effective in body panels having a number of

layers. The body panels 25 and 26 do not need to be composed of a single layer made
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in accordance with this disclosure. It is possible to incorporate any number of layers of
varying and unlimited composition into a single body panel. The objects of increasing
seal and fin integrity are met if at least one of these layers is made in accordance with
the present invention. Preferably, that layer is composed of metallocene-catalyzed
polyethylene and is placed on the inside of the body panel such that it is in direct
contact with a similar layer of the opposing body panel during the heat sealing process.
However, a layer of the present invention not in direct contact with the opposing body
panel and comprising at least 5 weight percent of the body panel would also achieve
increased seal and fin integrity.

Either or both of the outside surfaces of the body panels can be treated by such
known and conventional post-forming operations as corona discharge, chemical
treatment, flame treatment, etc., to modify the printability or ink receptivity of the
surface(s) or to impart other desirable characteristics thereto.

The following example illustrates the effectiveness of the present invention In

creating stronger side and fin seals.

Example

Plastic bags with body panels composed of metallocene-catalyzed polyethylene
coextruded with LDPE were tested and compared to control plastic bags having body
panels made of LDPE. The coextruded body panels of the inventive bags were
composed of 6-10 total weight % metallocene-catalyzed polyethylene. The
metallocene-catalyzed polyethylene of the inventive bags had a density of 0.900, a
polydispersity of 2.0, a melt index of 7.5, and a melt flow ratio of 17. The
metallocene-catalyzed polyethylene layers were on the insides of the body panels and in
direct contact with each other. The metailocene-catalyzed polyethylene layer was
composed of 60-100 weight % metallocene-catalyzed polyethylene. The LDPE used in
the control and the inventive bags had a density of 0.924 g/em’, a p_olydispersity of 7.5,

a melt index of 2.1, and a melt flow ratio of 143.

The first test consisted of measuring side seal and fin seal strength with an
Instron 1130 tensile strength tester, One inch strips containing either the side seal or
the fin seal were placed in the Instron. The pounds of force to tear the seal and the

percent elongation before tearing were then measured.
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The second test consisted of placing 8 ounces of water in one gallon bags and
then rotating the bags so that the water remained in contact with each side seal and
corner for at least five seconds. The second test was performed in approximately 15-
20 seconds. Leak rates were recorded.

The results of the tests are illustrated in the Table:

Table:
Side Seal  Side Seal  Fin Seal Fin Seal Leak
Bag Composition Strength  Elongation  Strength Elongation Rates
(avg. 1bs.) (ave %) (avg. Ibs.) (avg. %)  (avg %)
Coextruded
Metallocene/LDPE 9.3 183 5.9 616 0
LDPE 5.9 75 5.5 504 66

gy

The metallocene-catalyzed inventive bags displayed significant improvements
over the LDPE control bags in both side and fin seal strength and side and fin seal
elongation. 66% percent of the LDPE control bags leaked, while none of the
metallocene-catalyzed inventive bags leaked.

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.

PCT/US97/19285
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WHAT IS CLAIMED iS:

1. A plastic bag, comprising first and second panels each having a top, a bottom,
and first and second opposing sides, said first and second panels being joined to each
other along their respective bottoms, their respective first opposing sides, and their
respective second opposing sides, wherein at least one of said first and second panels
comprises a first resin and optionally a second resin, wherein the ﬁr—st resin is prepared
in the presence of a single site catalyst and has 2 polydispersity of from about 1 to
about 4, a melt index of from about 0.2 to about 20, and a melt flow ratio (Too/l2) of

from about 12 to about 335.
2. The plastic bag of claim 1 wherein said first resinis a polyethylene.

3. The plastic bag of claim | wherein said first resin is a copolymer of ethylene

and at least one alpha olefin.

4. The plastic bag of claim 2 wherein said first resin is a linear low density

polyethylene.

5. The plastic bag of claim 1 wherein said single site catalyst is a metallocene

catalyst.

6. The plastic bag of claim 1 wherein said first resin has a density of from about

0.85 to about 0.94 g/cm’.

7. The plastic bag of claim 6 wherein said first resin has a density of from about

0.88 to about 0.920 g/em’.

8. The plastic bag of claim 1 wherein said first resin has a polydispersity of from

about 1.5 to about 4.

9. The plastic bag of claim 8 wherein said first resin has a polydispersity of from

about 2 to abouf 4,

10.  The plastic bag of claim 1 wherein said first resin has a melt flow ratio of from

about 14 to about 35.
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11 The plastic bag of claim 10 wherein said first resin has a melt flow ratio of from

about 15 to about 18.

12.  The plastic bag of claim 1 wherein said first resin has a melt index of from

about 1 to about 17.

13.  The plastic bag of claim | wherein said each of said first and second panels

comprises at least about 5 weight percent first resin .

14.  The plastic bag of claim 13 wherein said each of said first and second panels

comprises at least about 10 weight percent first resin.

15.  The plastic bag of claim 14 wherein said each of said first and second panels

comprises at least about 50 weight percent first resin.

16.  The plastic bag of claim 15 wherein said each of said first and second panels

comprises at least about 75 weight percent first resin.

17.  The plastic bag of claim 1 wherein said second resin is a linear low density

polyethylene, low density polyethylene, or 2 blend thereof.

18.  The plastic bag of claim 17 wherein at least one of said body panels is prepared

by coextruding the first resin and the second resin.

19.  The plastic bag of claim 17 wherein at least one of said body panels comprises

a blend of the first resin and the second resin.

20. A plastic bag, comprising
a first and second panels each having a top, a bottom, and first and second
opposing sides, said first and second panels being joined to each other
along their respective bottoms, their respective first-opposing sides, and
their respective second opposing sides, wherein at least one of said first
and second panels comprises a first resin, wherein said first resin is
prepared in the presence of a single site catalyst and has a polydispersity
of from about 1 to about 4, a2 melt index of from about 0.2 to about 20,

and a melt flow ratio (Io/Iy) of from about 12 to about 35; and
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a zipper including a male and female track, said male track including a male
profile and a first fin, said first fin being affixed to said first panel in
proximity to said top of said first panel, said female track including a
female profile and a second fin, said second fin being affixed to said
second panel in proximity to said top of said second panel, said male

and female profiles having complementary cross-sections.
21, The plastic bag of claim 20 wherein said first resin is a polyethylene.

22, The plastic bag of claim 20 wherein said single site catalyst is a metallocene

catalyst.

23, The plastic bag of claim 20 wherein said first resin has a density of from about

0.85 to about 0.94 g/em’.

24, The plastic bag of claim 20 wherein said first resin has a polydispersity of from

about 2 to about 4.

25.  The plastic bag of claim 20 wherein said first resin has a melt flow ratio of from

about 15 to about 18.

26.  The plastic bag of claim 20 wherein said each of said first and second panels

comprises at least about 5 weight percent first resin.

27.  The plastic bag of claim 26 wherein said each of said first and second panels

comprises at least about 50 weight percent first resin.

28.  The plastic bag of claim 20 wherein said second resin is a linear low density

polyethylene, low density polyethylene, or a blend thereof.

29.  The plastic bag of claim 28 wherein at least one of said body panels is prepared

by coextruding the first resin and the second resin.

30.  The plastic bag of claim 28 wherein at least one of said body panels comprises

a blend of the first resin and the second resin.
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31 A plastic bag, comprising first and second panels each having a top, a bottom,
and first and second opposing sides, said first and second panels being joined to each
other along their respective bottoms, their respective first opposing sides, and their
respective second opposing sides, wherein each of said first and second panels
comprises a first resin and a optionally a second resin, wherein said first resin is a
polyethylene which is prepared in the presence of a metallocene-cat-al-yst and which has
a polydispersity of from about 1 to about 4, a melt index of from about 0.2 to about
20, and a melt flow ratio (Io/I;) of from about 12 to about 35, wherein said second

resin is a linear low density polyethylene, low density polyethylene or a blend thereof.
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