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ARTICLES WITH RADIATION CURED ADHESIVE 
AS ALTERNATIVE TO HEAT SEALS 

FIELD OF THE INVENTION 

[0001] The present invention relates to a container or 
container component, eg a thermoplastic container or con 
tainer component, such as a bag (eg for food packaging), 
including a containers made from a crosslinked ?lm; a 
thermoformed container; a ?lm/foam composite; or an 
in?atable packaging cushion; in each of Which at least tWo 
plies of ?lm, or at least one ply of ?lm and at least one ply 
of foam, are joined together by a radiation curable adhesive. 

BACKGROUND OF THE INVENTION 

[0002] In many packaging applications, for food and non 
food markets, ?lms and ?lm/foam combinations, such as 
thermoplastic ?lms and ?lm/foam combinations, are Widely 
used in making the packaging or components thereof. 

[0003] For example, ?exible ?lm bags have been manu 
factured and sold for the packaging of a Wide variety of 
products, including fresh red meat, smoked and processed 
meat, etc. Examples are shoWn in US. Pat. No. 6,282,869 
(Bullock et al.) incorporated herein by reference in its 
entirety. The ?lm for these bags sometimes comprises a 
coextruded, totally irradiated and therefore crosslinked 
structure, and sometimes an extrusion coated material With 
an irradiated, crosslinked substrate and an unirradiated, 
uncrosslinked extrusion coating. 

[0004] Thermoformed containers likeWise are used in 
packaging many food and non-food products, and typically 
include a thermoformed substrate and a lidding ?lm. 
Examples are shoWn in US. Pat. No. 4,729,476 (Lulham et 
al.) incorporated herein by reference in its entirety. 

[0005] Film/foam composites are formed eg when a 
barrier liner is adhered to a foamed or solid tray, such as a 
polystyrene, polycarbonate, or polyole?n tray. Examples are 
shoWn in US. Pat. No. 5,952,076 (Foster et al.) incorporated 
herein by reference in its entirety. 

[0006] Packagers are increasingly using air-in?ated cush 
ions formed from relatively thin ?lms of thermoplastic to 
protect their packaged goods Within boxes, sleeves, or cases 
during shipping and storage. See US. Pat. No. 5,803,263 
(PoZZo), and US. Pat. Nos. 6,276,532 and 6,569,283 
(Sperry et al.), all incorporated herein by reference in their 
entirety. For example, an in?atable packaging cushion sys 
tem that can protect a Wide variety of packaged goods is sold 
by Sealed Air Corporation under the VISTAFLEXTM trade 
mark. The VISTAFLEXTM in?atable packaging cushion 
includes an in?ation inlet designed for use With an in?ation/ 
sealing machine provided by Sealed Air Corporation under 
the BT-lTM trademark. The BT-l in?ator/sealer controls both 
the in?ation of the cushion With compressed air and sealing 
of the in?ated cushion With an impulse heat sealer. To in?ate 
and seal the VISTAFLEXTM cushion, a user inserts an 
in?ation tube into an in?ation inlet of the cushion. The 
in?ator/sealer in?ates the cushion by opening a valve to 
alloW compressed air to pass through the in?ation tube into 
the interior of the cushion chamber until the cushion cham 
ber has been in?ated to the desired pressure. At that point, 
a heat seal bar compresses the top and bottom sheets of the 
inlet to prevent the in?ated cushion from de?ating. An 

May 12, 2005 

in?atable packaging cushion is a useful form of protective 
packaging for applications Where the cushioning effect of 
the material offers protection of a fragile product from 
physical shock and damage during shipping of the product. 
An object to be packaged is, after in?ating the in?atable 
packaging cushion, intimately Wedged betWeen the internal 
faces of the cushion Which, by its deformability, adapts to 
the shape and/or siZe of the object. Thus, such a packaging 
item can be used for packaging articles of various dimen 
sions and shapes by suitably Wedging them each time. 

[0007] Common to these packaging formats is a heat 
sealing process, or alternative adhesion techniques such as 
radio frequency sealing, gluing, etc. to join ?lms or ?lm 
plies together, or to join ?lm or ?lm plies to one or more 
foam plies. In the case of ?exible bags, a “factory seal” is 
typically made, referring to any and all seals necessary to 
convert a ?lm tubing or ?at ?lm into a bag having an open 
end. Such seals are usually made at a bag-making factory, 
rather than at location at Which products are being packaged. 

[0008] Heat sealing of certain polymeric materials can be 
dif?cult and relatively sloW. In the case of dissimilar mate 
rials, heat sensitive materials (such as some foams), or 
crosslinked materials, heat sealing can sometimes become 
so technically dif?cult or impossible as to be commercially 
unfeasible. Heat can degrade some foam materials. 

[0009] In the case of heat shrinkable ?lms, heat sealing 
frequently results in some degree of puckering of the ?lm 
material in the area of the heat seal, triggered of course by 
the application of heat to the seal area of the package. This 
phenomenon can degrade the aesthetics of the package, and 
in extreme cases make the package unusable from a com 
mercial vieWpoint. 

[0010] Also, Where intricate sealing patterns, geometries, 
or pro?les are desired, or else dictated by the shape of the 
package, eg in the case of an in?atable packaging cushion, 
it can be difficult and expensive to design heat seal tooling 
that Will adequately and reliably create the patterns. 

[0011] In accordance With the present invention, radiation 
curable adhesives can be used to bond together ?lms or ?lm 
and foam, in the production of a containers or container 
component, eg a thermoplastic containers or container 
component, such as a bag (eg for food packaging), includ 
ing a container made from a crosslinked ?lm; a thermo 
formed container; a ?lm/foam composite; or an in?atable 
cushioning material; in each of Which at least tWo plies of 
?lm, or at least one ply of ?lm and at least one ply of foam, 
are to be joined together. 

SUMMARY OF THE INVENTION 

[0012] In a ?rst aspect of the invention, a bag comprises 
a ?rst panel; a second panel; ?rst and second lay?at side 
edges; a bottom edge; and a bag mouth; Wherein at least one 
of the ?rst and second lay?at side edges, and the bottom 
edge, comprises a radiation cured adhesive layer bonding 
the ?rst and second panels together. 

[0013] In a second aspect of the invention, a thermo 
formed container comprises a forming Web, the forming Web 
comprising a polymeric material; a substantially non-form 
ing Web comprising a polymeric material; and a radiation 
cured adhesive layer disposed betWeen and bonding at least 
portions of the forming Web and the substantially non 
forming Web. 
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[0014] In a third aspect of the invention, a ?lm/foam 
composite comprises a thermoplastic ?lm comprising a 
polymeric material; a polymeric foam sheet; and a radiation 
cured adhesive layer disposed betWeen and bonding at least 
portions of the thermoplastic ?lm and the polymeric foam 
sheet. 

[0015] In a fourth aspect of the invention, an in?atable 
packaging cushion comprises a plurality of ?exible plastic 
sheets bonded together in the region of their edges, Wherein 
a radiation cured adhesive layer bonds at least a portion of 
the ?exible plastic sheets together. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] A detailed description of embodiments of the 
invention folloWs, With reference to the attached draWings, 
Wherein: 

[0017] FIG. 1 is a schematic of an end-seal bag in lay-?at 
vieW; 
[0018] FIG. 2 is a cross-sectional vieW through section 
2-2 of FIG. 1; 

[0019] FIG. 3 is a schematic of a side-seal bag in lay-?at 
vieW; 
[0020] FIG. 4 is a cross-sectional vieW through section 
4-4 of FIG. 3; 

[0021] FIG. 5 is a fragmentary cross-sectional vieW 
through section 5-5 of FIG. 1; 

[0022] FIG. 6 is a fragmentary cross-sectional vieW of an 
side seal of FIG. 4; 

[0023] FIG. 7 is a schematic of a process and apparatus 
for making a ?lm useful in the invention; 

[0024] FIG. 8 is a schematic cross-sectional vieW of a ?lm 
useful With the invention; 

[0025] FIG. 9 is a schematic cross-sectional vieW of a ?lm 
useful With the invention; FIG. 10 is a plan vieW of a 
thermoformed container of the invention; 

[0026] FIG. 11 is a side vieW of the container of FIG. 10; 

[0027] FIG. 12 is a cross-sectional vieW taken along line 
XII-XII of FIG. 10; 

[0028] FIG. 13 is an enlarged cross-sectional vieW of the 
container of FIG. 12; 

[0029] FIG. 14 is a schematic cross-sectional vieW of a 
?lm/foam composite of the invention; 

[0030] FIG. 15 is a schematic of a process and apparatus 
for making a ?lm/foam composite of the invention; 

[0031] FIG. 16 is a plan vieW of a ?rst embodiment of an 
in?atable cushion in accordance With the invention, in the 
de?ated state; 

[0032] FIG. 17 is a plan vieW of the in?atable cushion of 
FIG. 16, in the in?ated state; 

[0033] FIG. 18 is a perspective vieW of the in?atable 
cushion of FIG. 16, in the in?ated state; 

[0034] FIG. 19 is a plan vieW of a ?rst alternative embodi 
ment of the in?atable cushion of FIG. 16, in the de?ated 
state; 
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[0035] FIG. 20 is a plan vieW of a second alternative 
embodiment of the in?atable cushion of FIG. 16, in the 
de?ated state; 

[0036] FIG. 21 is a plan vieW of an in?atable cushion 
according to the invention, in the de?ated state, comprising 
a self-sealing valve in a corner; 

[0037] FIG. 22 is a sectional vieW along line A-A‘ of the 
self-sealing valve in a corner of the in?atable cushion of 
FIG. 21; 

[0038] FIG. 23 is a detailed vieW of the self-sealing value 
in a corner and of tWo tabs for guiding the in?atable cushion 
of FIG. 21; 

[0039] FIG. 24 is a sectional vieW along line B-B‘ of the 
valve and of the tWo tabs of FIG. 23; 

[0040] FIG. 25 is a detailed vieW of an alternative 
embodiment of the self-sealing valve of FIG. 21; 

[0041] FIG. 26 is a schematic vieW of an apparatus and 
process for making a bag of the invention; 

[0042] FIG. 27 is a plan vieW of a Web printed With a 
patterned seal design; 

[0043] FIG. 28 is a plan vieW of the printed Web of FIG. 
27 after lamination to a second Web; and 

[0044] FIG. 29 is a plan vieW of a Waste Web resulting 
from the process of the invention. 

[0045] De?nitions 

[0046] As used herein, the term: 

[0047] “abuse layer” and the like refers to an outer ?lm 
layer and/or an inner ?lm layer, so long as the ?lm layer 
serves to resist abrasion, puncture, and other potential causes 
of reduction of package integrity, as Well as potential causes 
of reduction of package appearance quality. Abuse layers 
can comprise any polymer, so long as the polymer contrib 
utes to achieving an integrity goal and/or an appearance 
goal; examples include ethylene/alpha-ole?n copolymer 
having a density of from about 0.85 to 0.95, propylene/ 
ethylene copolymer, polyamide, ethylene/vinyl acetate 
copolymer, ethylene/methyl acrylate copolymer, and ethyl 
ene/butyl acrylate copolymer, etc. 

[0048] “barrier” as applied to ?lms and/or ?lm layers, 
refers to the ability of a ?lm or ?lm layer to serve as a barrier 
to one or more gases. Barrier materials have an oxygen 

permeability, of the barrier material, less than 500 cm3 
O2/m2~day~atmosphere (tested at 1 mil thick and at 25° C. 
according to ASTM D3985), such as less than 100, less than 
50 and less than 25 cm3O2/m2~day~atmosphere such as less 
than 10, less than 5, and less than 1 cm3O2/ 
m2~day~atmosphere. Examples of polymeric materials With 
loW oxygen transmission rates are ethylene/vinyl alcohol 
copolymer (EVOH), polyvinylidene dichloride (PVDC), 
vinylidene chloride/methyl acrylate copolymer, polyamide, 
polyester, metal foil, SiOX compounds, and metalliZed foils 
such as a sputter coating or other application of a metal layer 
to a polymeric substrate such as high density polyethylene 
(HDPE), ethylene/vinyl alcohol copolymer (EVOH), 
polypropylene (PP), polyethylene terephthalate (PET), poly 
ethylene naphthalate (PEN), or polyamide (PA). Even a 
suf?ciently thick layer of a polyole?n such as LLDPE, or 
PVC (polyvinyl chloride) can in some instances provide a 
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sufficiently loW oxygen transmission rate for the overall ?lm 
for its intended function. The exact oxygen permeability 
optimally required for a given application can readily be 
determined through experimentation by one skilled in the 
art. 

[0049] “bonding layer” and the like refers to an outermost 
?lm layer (or the single layer of a monolayer ?lm) involved 
in the bonding of the ?lm to itself, to another ?lm layer of 
the same or another ?lm, and/or another article or container 
component Which is not a ?lm. can comprise any thermo 
plastic polymer. 

[0050] “bulk layer” refers to any layer of a ?lm Which is 
present for the purpose of increasing the abuse-resistance, 
toughness, modulus, etc., of a multilayer ?lm. Bulk layers 
can comprise polymers Which are inexpensive relative to 
other polymers in the ?lm, and/or Which provide some 
speci?c purpose unrelated to abuse-resistance, modulus, etc. 
Examples include polyole?n; ethylene/alpha-ole?n copoly 
mer, loW density polyethylene, and linear loW density poly 
ethylene. 

[0051] “ethylene/alpha-ole?n copolymer” (EAO) refers to 
copolymers of ethylene With one or more comonomers 
selected from C3 to C10 alpha-ole?ns such as propene, 
butene-1, hexene-1, octene-1, etc. in Which the molecules of 
the copolymers comprise long polymer chains With rela 
tively feW side chain branches arising from the alpha-ole?n 
Which Was reacted With ethylene. This molecular structure is 
to be contrasted With conventional high pressure loW or 
medium density polyethylenes Which are highly branched 
With respect to EAOs and Which high pressure polyethylenes 
contain both long chain and short chain branches. EAO 
includes such heterogeneous materials as linear medium 
density polyethylene (LMDPE), linear loW density polyeth 
ylene (LLDPE), and very loW and ultra loW density poly 
ethylene (VLDPE and ULDPE), such as DOWLEXTM or 
ATTANETM resins supplied by DoW, and ESCORENETM or 
EXCEEDTM resins supplied by Exxon; as Well as linear 
homogeneous ethylene/alpha ole?n copolymers (HEAO) 
such as TAFMERTM resins supplied by Mitsui Petrochemi 
cal Corporation, EXACTM resins supplied by Exxon, or long 
chain branched (HEAO) AFFINITYTM resins supplied by 
the DoW Chemical Company, or ENGAGETM resins sup 
plied by DuPont DoW Elastomers. 

[0052] “ethylene homopolymer or copolymer” herein 
refers to ethylene homopolymer such as loW density poly 
ethylene; ethylene/alpha ole?n copolymer such as those 
de?ned herein; ethylene/vinyl acetate copolymer; ethylene/ 
alkyl acrylate copolymer; ethylene/(meth)acrylic acid 
copolymer; or ionomer resin. 

[0053] “?lm” and the like refers to plastic Web, regardless 
of Whether it is ?lm or sheet. Films used in the present 
invention have a thickness of 0.5 to 40 mils. 

[0054] “oriented” refers to a polymer-containing material 
Which has been stretched at an elevated temperature (the 
orientation temperature), folloWed by being “set” in the 
stretched con?guration by cooling the material While sub 
stantially retaining the stretched dimensions. Upon subse 
quently heating unrestrained, unannealed, oriented polymer 
containing material to its orientation temperature, heat 
shrinkage is produced almost to the original unstretched, i.e., 
pre-oriented dimensions. More particularly, the term “ori 
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ented”, as used herein, refers to oriented ?lms, Wherein the 
orientation can be produced in one or more of a variety of 
manners. 

[0055] “polymer” refers to the product of a polymeriZation 
reaction, and is inclusive of homopolymers, copolymers, 
terpolymers, etc. 

[0056] “polyole?n” refers to any polymeriZed ole?n, 
Which can be linear, branched, cyclic, aliphatic, aromatic, 
substituted, or unsubstituted. Speci?c examples include 
polyethylene homopolymer, polypropylene homopolymer, 
polybutene, ethylene/alpha-ole?n copolymer, propylene/al 
pha-ole?n copolymer, butene/alpha-ole?n copolymer, eth 
ylene/vinyl acetate copolymer, ethylene/ethyl acrylate 
copolymer, ethylene/butyl acrylate copolymer, ethylene/me 
thyl acrylate copolymer, ethylene/acrylic acid copolymer, 
ethylene/methacrylic acid copolymer, modi?ed polyole?n 
resin, ionomer resin, polymethylpentene, etc. 

[0057] “tie layer” refers to any internal layer having the 
primary purpose of adhering tWo layers to one another. Tie 
layers can comprise any polymer having a polar group 
grafted thereon, so that the polymer is capable of covalent 
bonding to polar polymers such as polyamide and ethylene/ 
vinyl alcohol copolymer. Tie layers can comprise polyole?n, 
modi?ed polyole?n, ethylene/vinyl acetate copolymer, 
modi?ed ethylene/vinyl acetate copolymer, and homoge 
neous ethylene/alpha-ole?n copolymer; anhydride modi?ed 
grafted linear loW density polyethylene, anhydride grafted 
loW density polyethylene, homogeneous ethylene/alpha-ole 
?n copolymer, and anhydride grafted ethylene/vinyl acetate 
copolymer. 
[0058] All compositional percentages used herein are pre 
sented on a “by Weight” basis, unless designated otherWise. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0059] Bags: Article 

[0060] Film in the form of seamless tubing can be con 
verted into end-seal bags. FIG. 1 is a lay-?at vieW of a 
end-seal bag 10 of the present invention. End-seal bag 10 is 
made from seamless tubular ?lm 12, and has a bag mouth 
14, ?rst and second lay-?at side edges 16 and 18, bottom 
edge 20, and end-seal 22. FIG. 2 illustrates a cross-sectional 
vieW of end-seal bag 10 taken through section 2—2 of FIG. 
1. 

[0061] In the end-seal bag, therefore, the side edges of the 
bag are actually formed by lay ?at folds in the seamless 
tubing. The bottom edge of the bag is a cut in the tubing that 
is closed by the application of a radiation curable adhesive 
to the internal surface of the bottom portion of either or both 
of ?rst and second panels (24 and 26) of the bag. The 
radiation curable adhesive is thus disposed betWeen the 
bottom portions of the front and rear panels (24 and 26) of 
the bag. The radiation curable adhesive is cured as disclosed 
herein to bond together these portions. FIG. 5 shoWs a 
fragmentary enlarged cross sectional vieW of the end seal 22. 
Aradiation cured adhesive layer or region 42 bonds together 
the internal surfaces of ?rst panel 24 and second panel 26. 
Although shoWn in FIG. 5 as a continuous layer, the 
radiation cured adhesive layer can alternatively be discon 
tinuous in nature, disposed in selected regions but not 
continuously across the Width of the bottom seal 22 of the 
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bag 10. The radiation cured adhesive layer can also vary in 
its vertical extent along the seal (vertical as vieWed in the 
plan vieW of FIG. 1). Finally, the thickness or depth of the 
radiation cured adhesive layer, although shoWn in FIG. 5 as 
of uniform thickness, can vary in thickness either Within one 
applied coat of adhesive, or by means of multiple coats of 
adhesive in selected regions of the overall seal area. 

[0062] Alternatively, ?lm in the form of seamless tubing 
can be converted into side-seal bags. FIG. 3 is a lay-?at 
vieW of side-seal bag 30 of the present invention. Side-seal 
bag 30 is made from dual-seamed tubular ?lm 32, and has 
open top 34, ?rst and second side seals 36 and 38, and 
bottom edge 40. FIG. 4 is a cross-sectional vieW of side-seal 
bag 30, taken through section 4-4 of FIG. 3. 

[0063] In the side-seal bag, therefore, the bottom edge of 
the bag is actually formed by a lay ?at fold in the seamless 
tubing. The side edges of the bag are cuts in the tubing that 
are closed by the application of a radiation curable adhesive 
to the internal surface of the side edge portions of either or 
both of front and rear panels (44 and 46) of the bag. The 
radiation curable adhesive is thus disposed betWeen the side 
edge portions of the front and rear panels (44 and 46) of the 
bag. The radiation curable adhesive is cured as disclosed 
herein to bond together these portions. FIG. 6 shoWs a 
fragmentary enlarged cross sectional vieW of the side seal 
36. A radiation cured adhesive layer or region 48 bonds 
together the internal surfaces of ?rst panel 44 and second 
panel 46. Although shoWn in FIG. 6 as a continuous layer, 
the radiation cured adhesive layer can alternatively be 
discontinuous in nature, disposed in selected regions but not 
continuously across the length of the side seal 36 of the bag 
30. The radiation cured adhesive layer can also vary in its 
lateral extent along the seal (lateral as vieWed in the plan 
vieW of FIG. 3). Finally, the thickness or depth of the 
radiation cured adhesive layer, although shoWn in FIG. 6 as 
of substantially uniform thickness, can vary in thickness 
either Within one applied coat of adhesive, or by means of 
multiple coats of adhesive in selected regions of the overall 
seal area. 

[0064] The teaching herein relating to side seal 36, and 
alternative embodiments thereof, apply mutatis mutandis to 
side seal 38. 

[0065] Bags: Process 

[0066] The bags of the invention as described herein are 
made from thermoplastic ?lm. Film for the production of the 
bags as described herein can be produced by any suitable 
method, eg in accordance With a process schematically 
illustrated in FIG. 7. In the process illustrated in FIG. 7, 
solid polymer beads (not illustrated) are fed to one or a 
plurality of extruders 29 (for simplicity, only one extruder is 
illustrated). Inside extruders 29, the polymer beads are 
forWarded, melted, and degassed, folloWing Which the 
resulting bubble-free melt is forWarded into die head 31, and 
extruded through an annular die, resulting in tubing 33 
Which can be of any suitable thickness, eg 5 to 25 mils 
thick. After cooling or quenching by Water spray from 
cooling ring 35, tubing 33 is collapsed by pinch rolls 37, and 
is thereafter fed through irradiation vault 39 surrounded by 
shielding 41, Where tubing 33 is irradiated With high energy 
electrons (i.e., ioniZing radiation) from iron core transformer 
accelerator 43. Tubing 33 is guided through irradiation vault 
39 on rolls 45. Tubing 33 is irradiated to a level of eg from 
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10 to 70 kiloGrays. After irradiation, irradiated tubing 47 is 
directed through pinch rolls 49, folloWing Which irradiated 
tubing 47 is slightly in?ated, resulting in trapped bubble 50. 
HoWever, at trapped bubble 50, the tubing is not signi? 
cantly draWn longitudinally, as the surface speed of nip rolls 
52 are about the same speed as nip rolls 49. Furthermore, 
irradiated tubing 47 is in?ated only enough to provide a 
substantially circular tubing Without signi?cant transverse 
orientation, i.e., Without stretching. Slightly in?ated, irradi 
ated tubing 50 is passed through vacuum chamber 54, and 
thereafter forWarded through coating die 56. Second tubular 
?lm 58 is melt extruded from coating die 56 and coated onto 
slightly in?ated, irradiated tube 50, to form tWo-ply tubular 
?lm 60. Second tubular ?lm 58 can comprise an oxygen 
barrier layer, Which does not pass through the ioniZing 
radiation. Further details of the above-described coating step 
are generally as set forth in US. Pat. No. 4,278,738, to 
BRAX et. al., Which is hereby incorporated by reference 
thereto, in its entirety. 

[0067] After irradiation and coating, tWo-ply tubing ?lm 
60 is Wound up onto Windup roll 62. Thereafter, Windup roll 
62 is removed and installed as unWind roll 64, on a second 
stage in the process of making the tubing ?lm as ultimately 
desired. TWo-ply tubular ?lm 60, from unWind roll 64, is 
unWound and passed over guide roll 66, after Which tWo-ply 
tubular ?lm 60 passes into hot Water bath tank 68 containing 
hot Water 70. The noW collapsed, irradiated, coated tubular 
?lm 60 is submersed in hot Water 70 (having a temperature 
of eg 185.degree. for a retention time of at least about 
30 seconds, i.e., for a time period in order to bring the ?lm 
up to the desired temperature for biaxial orientation. There 
after, irradiated tubular ?lm 60 is directed through nip rolls 
72, and bubble 74 is bloWn, thereby transversely stretching 
tubular ?lm 60. Furthermore, While being bloWn, i.e., trans 
versely stretched, nip rolls 76 draW tubular ?lm 60 in the 
longitudinal direction, as nip rolls 76 have a surface speed 
higher than the surface speed of nip rolls 72. As a result of 
the transverse stretching and longitudinal draWing, irradi 
ated, coated biaxially-oriented bloWn tubing ?lm 78 is 
produced, this bloWn tubing having been both transversely 
stretched in a ratio of eg from 1:15 to 1:6, and draWn 
longitudinally in a ratio of eg from 1:15 to 1:6. Alternative 
ratios are from 1:2 to 1:4 (transverse direction) and from 1:2 
to 1:4 (longitudinal direction). 

[0068] While bubble 74 is maintained betWeen pinch rolls 
72 and 76, bloWn tubing 78 is collapsed by rolls 80, and 
thereafter conveyed through pinch rolls 76 and across guide 
roll 82, and then rolled onto Wind-up roll 84. Roll 86 assures 
a good Wind-up. 

[0069] Those skilled in the art Will understand that many 
variations in the above ?lm making process can offer alter 
native processing. For example, a full coextrusion process 
can be used instead of an extrusion coating process, par 
ticularly Where polymeric materials compatible With the 
irradiation process are used, or Where the ?lm is not irradi 
ated. Flat cast extrusion can be used, folloWed by standard 
tenterframing techniques to accomplish orientation of the 
?lm. Bags can then be made by back seaming and end 
sealing methods Well knoWn in the art, but With the use of 
radiation curable adhesives in place of heat sealing. Mono 
axial orientation can be employed, or the ?lm can remain 
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unoriented, that is, not stretch oriented as described above. 
Irradiation can alternatively be employed after the ?lm has 
been fully coextruded. 

[0070] It should also be noted that radiation curable adhe 
sives can be used to produce one or more seals of a bag With 
multiple seals, and heat sealing or another alternative sealing 
mechanism (adhesive, glue, radio frequency sealing, ultra 
sonic sealing, etc.) can be used to produce one or more of the 
remaining seals of the bag. 

[0071] End seal and side seal bags can then be made from 
the biaxially-oriented bloWn tubing ?lm. 

[0072] Referring to FIGS. 26 through 29, tWo polymeric 
?lm Webs 122 and 124 are fed, from feed rolls 126 and 128 
respectively into individual haul off nip rolls 130 and 132 
respectively Whereby the ?lm Webs are unWound from rolls 
126 and 128. Web 126 is advanced through a printing 
process 134, Whereby the predetermined pattern 135 of the 
radiation curable adhesive and the seal or Weld that Will 
result therefrom after curing) is printed on a surface of Web 
126 With a radiation curable adhesive. FIG. 27 is a vieW of 
Web 126 after printing. The tWo Webs 122 and 124 are then 
brought together at the juncture of rolls 136 and 138 (see 
FIG. 28). Just prior to that joining, the radiation curable 
adhesive is exposed to a dose of ultraviolet light, at station 
140, effective to cure the radiation curable adhesive and 
thereby bond the tWo Webs together at points on the respec 
tive Webs contacted by the pattern 135. Immediately after 
the exposure, the tWo Webs are conveyed by a set of nip 
rollers 142a and 142b. 

[0073] The joined Webs are then advanced, eg by con 
veyor, to a station 146 Where the predetermined pattern 135 
of each bag is cut. This can be accomplished by means of an 
intermittent operation using a ?at steel rule die, or a rotary 
steel rule die 148 against a rotary steel anvil 150. The Waste 
Web 152 is then conveyed aWay (see FIG. 29), While the 
individual bags are then laid in imbricated (shingled) fashion 
on conveyor 156. Waste Web 152 in this embodiment Will 
exhibit patterned holes 153 re?ecting the conformation of 
the bags cut from the Web. 

[0074] In an alternative embodiment, a tubular Web can be 
single edge slit and unfolded to provide one of the Webs 
described hereinabove With respect to the process of FIG. 
26; or the tubular Web can be edge slit and ply separated into 
tWo separate ?at Webs that can then function as each of the 
Webs disclosed in connection With FIG. 26. 

[0075] Films useful in connection With the invention can 
be monolayer ?lms or multilayer ?lms. If multilayer, the 
?lm can have any suitable number of layers, such as a total 
of from 2 to 20 layers. 

[0076] In general, the ?lm can have any total thickness 
desired, and each layer can have any thickness desired, so 
long as the ?lm provides the desired properties for the 
particular packaging operation in Which the ?lm is used, eg 
abuse-resistance (especially puncture-resistance), modulus, 
optics, oxygen barrier properties, etc. 

[0077] Each layer of the ?lm can be made from any 
suitable polymeric material, such as any suitable thermo 
plastic polymer or copolymer, such as polyole?n (e.g. eth 
ylene/alpha-ole?n copolymer), ethylene copolymer, polya 
mide, polyester, polyvinyl chloride, polypropylene, 
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ethylene/propylene copolymer, homopolymers of ethylene, 
ethylene copolymers having at least 50 mole percent of an 
ethylene unit and a minor proportion of a monomer copo 
lymeriZable With ethylene, such as vinyl acetate, vinyl 
chloride, propylene, butene, hexene, acrylic acid and its 
esters, and methacrylic acid and its esters; polybutadiene. 
Examples of polyethylenic resins Which can be advanta 
geously employed include the invention are loW-, medium 
and high-density polyethylenes, and copolymers thereof. 

[0078] FIGS. 2, 4, 5, and 6 depict a monolayer ?lm. This 
monolayer ?lm can comprise any suitable polymer, such as 
those listed above. Instead of a monolayer ?lm, a multilayer 
?lm can be provided to make bags of the instant invention. 

[0079] By Way of example, FIG. 3 shoWs a tWo layer ?lm 
88. Layer 89 is a layer that can be used as the bonding layer, 
to be joined to a like layer in a seamless tube, or to another 
layer of this or another ?lm. The layers that make up the 
bonding layers of a bag of the invention can be the same or 
different either chemically or physically. Layer 90 is a 
second layer. Layers 88 and 89 can also contain appropriate 
amounts of other additives, such as slip agents such as talc, 
antioxidants, ?llers, dyes, pigments and dyes, radiation 
stabiliZers, antistatic agents, elastomers, and the like addi 
tives knoWn to those of skill in the art of packaging ?lms. 

[0080] A multilayer ?lm of the invention can have one or 
more internal or external ?lm layers Which have a primary 
function as an adhesive or compatibiliZer (tie layer) for 
adhering tWo layers to one another; or provide abuse resis 
tance, oxygen barrier, or other functionality. Usually, the 
core layer or layers provide the multilayer ?lm With a 
desired level of strength, i.e., modulus, and/or optics, and/or 
added abuse resistance, and/or speci?c impermeability. 
[0081] The multilayer ?lms used in the present invention 
are optionally irradiated, before bag making and in some 
cases before orientation, to induce crosslinking. In the 
irradiation process, the ?lm is subjected to an energetic 
radiation treatment, such as corona discharge, plasma, ?ame, 
ultraviolet, X-ray, gamma ray, beta ray, and high energy 
electron treatment, Which induces cross-linking betWeen 
molecules of the irradiated material. The irradiation of 
polymeric ?lms is disclosed in US. Pat. No. 4,064,296, to 
BORNSTEIN, et. al., Which is hereby incorporated in its 
entirety, by reference thereto. Radiation supplied to cure a 
radiation curable adhesive can also function to irradiate the 
?lm layers to induce cross-linking. 

[0082] Thermoformed Container 

[0083] Referring to FIGS. 10 to 13, container 250 has a 
?rst Web 252 Which is a forming Web produced by thermo 
forming or other suitable techniques Well knoWn in the art. 
Suitable thermoforming methods, for example, include a 
vacuum forming or plug-assist vacuum forming method. In 
a vacuum forming method, the ?rst Web is heated eg by a 
contact heater and a vacuum is applied beneath the Web 
causing the Web to be pushed by atmospheric pressure doWn 
into a pre-formed mold. In a plug-assist vacuum forming 
method, after the ?rst or forming Web has been heated and 
sealed across a mold cavity, a plug shape similar to the mold 
shape impinges on the forming Web and, upon the applica 
tion of vacuum, the forming Web transfers to the mold 
surface. 

[0084] After the ?rst Web is in place, a product 254, such 
as a smoked sausage or other food or non-food product, is 
















