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TECHNI CAL FI ELD The Invention generally concerns the packagi ng of food.
particularly meat, 5 The invention was nade during attenpts to nake

| mproved functional '"freezer bags" for repackaging and freezer storing
uncooked red neat by the ultimate consunmer in a manner tplagtuso6ikige£s SO

cal | ed WPP8EHEE buni. Other aspects of the invention include methods for
preparing the freezer bags and nmaterials and nmethods for using the bags,

for exanple. 10 BACKGROUND ART Recl osahl¢-plastic storage bags are
relatively old in the art Today, plastic bags are typically available to

the public in cartons | ek | EZ2ER STORAGEBAG "end use” (such
as Storage Bags, Heavy %p&_ﬁirél_ﬂ:é%?[! aSE,E Veget abl e Bags. Trash Bags).

Oten the bag itself is |abeled by "end use", e.g., 15 "ZIPLOC(r) BRAND
Heavy Duty Freezer Bags". The terﬁgﬁm‘c_lé@g" I s hereby defined as a

bag having significant functionat—=gttrtrty T the storage of food in a
freezer. "Freerpe |Regstloragentmiyoairioemathe packaging of feod.cpardGHiALy Medts: »
gallon; 1 gallon; pleated 112 |1 on, HHE&E . ' riaf freezer
"freeSer BPeninveBoR WS "HE‘%? ncg'ﬁm;gg%tnﬁe natr% O?Btlﬁ*eﬁ%‘éﬂig?gﬁbon I‘r'i‘hat
ﬁccu(rjs V\/(]EQQWQﬁCIf@I%%kag[?g mmdoreekzer erfng euncholsed iredsiepk Py the "T'B’izb
um dity atnosphere of a fregezer, (see_ "P ' R~ Vibihe: éb"écbc sf theby
W mer ~ ACODBWRER I armaa'a%@' .’eﬁl\é??s. ﬁ%tcgﬁ%@gfﬂ%%éghed i'n 199'% b\é Technopi ¢
Publ i shi ngydrfion IHbludeXtman@as36s) préparingrane frgptarabags dard rmgtengls
bumin ternms of three 25 rrBi n .\C/#'Hsual %‘ﬁg:ributes: ice crystal formation,
product dengthieds ferusing the PBes JRERER™P 1 eezer bum has renmai ned a maj or

]g(r)gglzlg;r n})aagnn?nc?ﬂzugﬁgftdfzfi te!?tr:\cg(zelfomméiﬁaT success of rt hi ck pl astisg
In the | ong t erecipzRlle dlastis 3@2@93 E’ﬁ'?% qguwge&sw gﬁq%lgrq}%ﬁgé%\ggt g?iggf'a??gﬁgof .
food qual it}%si el YWriGalyndasilablel dot éxe upeblichdngeartens | Retiied 5y eARANT Al
changes suclf as degradalion of i Gl $:500e0Khade! HEbwADiFrkbesér Bags.
Vegetable Bags, Trash Bags). Often the bag itself is labeled by “end use", e.g.,
15 "ZIPLOC® BRAND Heavy Duty Freezer Bags™.
The term “freszer bag™ Is hereby defined as a bag having significant
functional utility in the starage of food in a freezer. “Freezer Bags” are typically

avalable In the following sizes: 2 gallon; 1 gallon; pleated 1/2 gallon; quart; and

20 i The term “freezer bum” is hereby defined as the name for the dehydration
that occurs when unpackaged or improperiy packaged food is stored In the low
humidity atmosphere of a freezer (see Packaging Foods With Plastics”, by Wilmer
A. Jenkins and James P. Hamington, published in 1991 by Technomic Publishing
Co., In., at page 305). Consumers typically describe freezer burmn in terms of three

25 main visual attibutes: ice crystal formation, product dehydration and color change.

Freezer bum has remained a major cornplaint among consumers despite the
cornmercial success of thick plastic freezer bags. In the short term, freezer bum
can be a reversible proeess. In the Jong term. however, freezer bum causes a
complex deterioration of food quality involving undesirable texture changes followed

30 by chemical changes such as degradation of plgments and oxidative rancidity of

liplds. Taste, aroma, mouth feel and color can all be ruined. Freezer bum of raw
red meat is particularly critical because of its impact upoen the color of the meat.
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of raw red neat is particularly critical because of Its inpact upon the
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Af orenment i oned "Packagi ng Foods Wth Plastics" provides an excellent state

of the art summary, with all the information on (commrerci pirnisoesseasi ng
fresh r &0 041 col | ected in Chapter Seven". Curiously, the book does not

appear to nention freezer bum apart fromdefining it in the glossary. 5
Addi tional reference information is proveded in "Keeping Food Fresh". an
article in "Consuner Reports" for March 1994, at pages 143 - 147. The

article cont aiﬁgr%’ngﬁ@?ﬁgé ;I? @{rﬁgiﬁd\/‘:ggdém Flartegt pividies b, exdelient state

articularly, t e S to answer questions.as t '
Bac kagi ng ﬁerémbumm vdth all dhe ifermatien an ?ngalgg'fiaﬁﬁa%vﬁb g‘?es“ red
‘reusabl e cont ai ner %q)do heiHesdydn®b cRfrcubly, K66 BbBR dbesf mstdappeaiito froentiarhe
fectda, fochafie Sty ¥

| ong haul "megbgel rall cost, and (3) with mininmum adverse
envi r onmenggb-er BRAS L agdrt frbapdefinieg it igtive glospani. eat ed Freezer Bags (et page

145). It points out that food staqr i I3 t ¢ CEdod Freeh”, farom
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af ford muc Qe dqupsdo "to Whchppackaging trea p 2l '
descripti o%g%k%g)?gus tngj:s O?svggs' S tpg irﬁ%ln-%ris oSt bQQPthﬁoF\@‘i)' keaping
i ncl udi ng wewed fRpEs. B@Qﬁe‘é’?ﬂ%grﬁ%%ag égme 0 ?hese patents relate to

" the { LANSPRIRHLER P R haul (@bt loivSst Buetalt cost, andh (3) weth GEnimum

Ca [ 1 " t L h " 7,

{ Skovgaar Apdueser emdsnmeRal pAg: mllgioh Ftss: ZIRIRCE Pitiietirebedl Bads (ol
3_61‘ Olre it gggg\ﬂf4§29- & ﬁrttﬁr&utl\mat 406@Z5t6fbﬁlb|(ramsgi¢edomtainﬁ§imsgff§ﬁ59m
I scl oses upl e aper bag.as a "reheatabl e, r,es - " i
fired food'fteevgsbuﬁat%e e RB'T"ga'QﬁrB%%',"ﬂlg'é tf’gsg\”ﬁh'eﬂ?'t ?#ﬁ%rﬁbﬁgﬁ%%ca@hsm

Conpany) r ﬁ,ﬂ% Sl fociri gipepy)e hiRstifgigdr advised lgainstaiou bty wrappigs beradstag
is formed o

a1 o, 5 s oo Soraneer ) gagons ShcERGTeg el ROl a0k esteS
Chanber' . Alowld thiedsubreosrapaiitg 8pesrtr affcod much extra protection anyway”.
The patent literature contains descriptions of various types of bags having
liners or double walls including some space between the walls. Some of these
patents relate to the transportation and storage of food. U.S. Patent No. 4,211 091
20 (Campbell) concems an ninsulated Lunch Bag™. U.S. Patent No. 4,211 ,26?’
(Skavgaard) describes a "Carrying Bag" for "getting home with frozen food before it
thaws. U.S. Patent No. 4,797,010 (assigned to Nabisco Brands) discloses a duplex
paper bag as a "reheatable, resealable package for fired foad™. U.S. Patent No.
4,358,466 (assigned to The Dow Chemical Company) relates to an improved
25  “Freezer io Microwave Oven Bag". The bag is formed of two wing shaped pouches
on each side of an upright spout. U.S. Patent No. 5,005,679 (Hjelle) concams
"Tote Bags Equipped With A Cooling Chamber". All of these food bags appear 1
have very thick food contacting walls compared 1o the invention described
hereinafler. None of these patents appear to focus on freezer bum.
30 A more recent development in the art is disclosed in U.S. Patent No.
5,804,265 which is assigned to S.C. Johnson Home Storage, Inc. This patent
discloses an unlque bag within a bag design specifically intended, aithough not




have very thick food contacting walls conpared to the invention descridped0V 7003
herei nafter-

| None of these patents appear to focus on freezer bum 30 A

| nore recent developnent in the art is disclosed in U S. Patent No.
5,804. 265 which is assigned to S.C. Johnson Hone Storage, Inc. This patent
di scl oses an uni que bag wthin a bag design specifically i ntendegwal t hough
not 21 N@Ye8A831 WO 00/ 72651 3 PCT/ US00/ 15244 limited i soog
controlling freezer bum Wile tests showthat this bag within a bag
enbodi ment is clearly an advancenent oveg _other known storage bags,
| nprovenents in ternms of product efficiency and material cost savings,

anong others, are desirable 5 DI SCLOQSURE T ' est

scope, t héinmpressinuse.ipcsrRntiling g’@ﬁﬂ%&%"‘r r@zygﬁgﬁéggw‘%n@ i ‘?anéi Wi

mul ti-| ayg}(rﬂad m‘iiﬁadﬂﬁg NEle@Ry Okt Sad\EinRBAient havgr acithearkniowrerstbiager bagghe
nc

outer sup ag udes two sidewal | s attached togefh I r I ve
to | at er alimpegesméntsnim jermes) ©f sepdyct §§1°@"§Vo%ﬂéﬂ'§teﬂ3(/ﬁét ? 3%“@%1‘9%5 ﬁﬁl ch
define an eni_n . multi- |ayered bag and a fol ded edge defining the
bot t om of qtﬁérs. ﬁﬁ?g%gﬁ%@g'r ed bag. The inner liner generally includes at

| east pne sidewall which is attached along at | east one edge to an I|nner

surface of the respective siemildsi9RE GRTHRINVERTIDRIt bag. The inner
liner also Includes at | east—ome—free or 15 Orscontl nuou edge as olp%)sed
gsppclle a9

to all closed egges Wroatlesti seope, dhet pregant Hpgntiogy pro

i nvention further relat t O f.0 | tih refinnea daor.

havi ng an WBF‘S’QE@({H@%&Y&?%@(?% t'ﬁﬁgglsntg %rhgﬁ @ﬁ%lp @hn%ﬁd gge driyfjg‘innggt E‘;a

steps of 8 \Wikst Sgpport ibast inchdesdploasidewalls Bitachsd tegeather a Gt FRSPRANNG
“and a first transversge 20 web w dih, ) | : | fesHnleCard 1| | M

i ncl U@ ng 199&5'3'5@53?%1?@@% ge fr?ﬂ?ﬁ&‘%‘??@"%ﬂ%“?o{@ﬁﬁ?ﬁ ng\ggﬁgnd a_second

total transysHing taeihenilith, laybred bagard! brialisdeedge wiefiningdthe Beltap ohille er

t hor mopl aSTS-RYERRbREG: (T FINRSInET g g, i es Yoo sidsfanaen s
the first ithsRedhlotghangashensamigedto dreinnepisusface ofitherespedgive sidewall of
the outer supporl bag. The inner liner also includes at least one free or
15 discontinuous edge as opposed to all closed edges which gives rise to an inner
bag.

The present invention further relates to a process for making mutti-layered
bags having an outer support bag and at least one inner liner comprising the steps
of forwarding a first thermoplastic film having a first thickness and a first transverse

20 web width, forwarding a second thermoplastic film including two separate sheets
having 2 second total thickness and a second total transverse web width, the
second transverse web width being smaller than the width of the first thermoplastic
film, overlaying the second themmoplastic film onto the first thermoplastic fim
between the edges of the first film, attaching the second thermoplastic film 1o the

25 first thermoplastic film, folding the films in the transverse direction and seal cutting
the folded films to form a multiHayered bag.

. The present Invention also relates o a process for making multiHayered
bags having an outer support bag and at |east one inner liner comprising the steps
of forwarding a first thermoplastic fim having a first thickness and a first transverse

30  web width, forwarding a second thermoplastic fim including two separate sheets,
the secand film preferably having a second thickness and a second fransverse web
width which is smaller than the width of the first thermoplastic flim, perforating or



25 fast thernoplastic film folding the films in the transverse direc?i 80V 2003
and seal cutting the folded filns to forma nultiayered bag. The present

I nvention also relates to a process for making multi-layered bags having

an outer support bag and at |east one inner liner conprising the steps of
forwarding a first thernoplastic filmhaving a first thickapamoeigdap first

t ransveW?g’ 038teb wi dth, forwarding a second thernoplastic filmincluding
two separate sheets, the second film preferably having a second thickness
and a second transverse web w dth whichai.s srmaller than the width of the
first thernopl astic filrn perforating or 2 1 NOV 2003 WO 00/ 72651 -4

PCT/ US00/ é&ﬁ uﬁaﬁoﬁﬁgﬁwﬁlmeﬁmfdy&@ tre $édond Mﬁoﬂasm filteonto
second th Ias Imonto the first therm)last C%ﬁ@"‘?‘ H
edges of menrss:mmfapmﬂmﬁmbaw@ew@@%ﬁ& e artIpra st e

first thepnopl asti n Hilves ire thel traasverse
and seal ﬂ\?ﬂ'ﬁor?za kfg{t%eﬁsP@rs#E?[wuf?P?\lgtayered bag. 5 Anot her

process i Ry@@isH dﬁ@%eav\cthtﬂngmmidadlﬁlms toforme mulidayeredRatht i on  rel at ed
to heat sealin | east twq film | S lgHtiog at
| east 5f i r st an%\m@nameﬁm"i‘mﬁe Fﬁ@g‘sﬁ {éc%%giﬁeéﬁwgl d wegg% capabl e

of being  feqly ﬁfﬁbﬁﬂséﬁi}@ Qﬂeasmwbomat wapsotaraprising e tsiteps of paviding at
t hernopl astic fi

ot e B I35 oo T B8 bt of b

tenperat uge gg ng ABHefter! pérdnating Yor sitingoihersecoadhkatmsplabtic filen, axetiaying
therm)plastlc mto

th f { t | t fil
of seallmlgﬁmrlﬂéﬁlmt‘ﬁegi%‘lt‘g\si%?l e f'}pwaﬁ 2 hﬁ?e%@??%‘ogngl%%uﬁgl% seal

~ car e%ﬁ&@ruapg YA 6 rté’t'nb@?élu?é trlasB aid e BEespatiy smﬂmameto heat sesl the
process I n accordanc

e present invention el at t a
seal i ng atsebeadtﬂ'tsvmopialsﬂﬁi\ﬂEBS‘O(F:)TGﬁpWFE| flf'@‘}'/"i‘?fﬁlaﬁce %‘3?"5'5 %a'd ot a
first TilMosind s gsp{admfe SBride il vAShSTUPHe BRI haemndsmn isebmpreseed e
of being Reat Bear e

t oget her, perfor[altlng or slitting the second
t her nopl aﬁaweﬁnlrmle@\ﬂfﬁfmm been ARPIPH e  sheets of said second fil mweb

onto the first i Shi@lrp Hféé‘&s(?ih %c&'&dérw{vmmﬁe srit@nverion elateste h'eal
havi ng a tenperature, rrass and heat ca,gam ty suf ?l entl 10 hhlaetgsgg
secomnds t hevaaipDaatipast Wafim Wahs FomBRSIGtRoTPRS Of £rPYIHRG.A Jhsengt 1o
band of segld 4% dBha fmlindiGdingemanpid Shéets! Eaiwedtss cdiatiie ofibeing hiwt semlai
seal 18 together, perforating or slitting the second themmoplastic film, overlaying the muttiple
sheets of said second film web onto the first film web, providing at least one sealing
band of material having a temperature, mass and heat capacity sufficient to heat
20  seal the second thermoplastic film to the first thermoplastic film and applying said
band of sealing material to the overlaid film webs. Preferably, the band seal Is
compressed between rollers after having been applied.
Further according to the present invention, there is a process for attaching at
least two film webs comprising the steps of providing, at least first and second film
25  webs having first and second widths respectively, petforating or sliting the second
film web, overlaying the second flm web onto the first film web between parallel
edges of the first film web, providing et least one sealing band of material capable
of being heat sealed to at least a portion of both film webs and applying sald sealing
band of material along and over parallel edges of the second fim web.
30 Stit another process according to the teachings of the present invention
relates to a process for attaching -at least two film webs comprising the steps of .
providing at least a first flm web having a first web width and a second film




conpressed between rollers after having been applied. Further accordi 79 h{ﬂ? 2003
the present invention, there is a process for attaching at |east two"film
webs conprising the steps of providing, at least first and second film 25
webs having first and second w dths respectively, perforating or slitting

t he secaond fi web, overlaying the second filmweb onto gdgukiongisafi| m web
-bet ween “ﬁ%rﬂ I edges of the first filmweb, providing at |east one

seal ing band of nmaterial capable of being heat sealed to at |east a
portion of both filmwebs and applying sd sealing band of material along
and over parallel edges of the second filmweb. 30 Still another process

accordi ng.t g t. ' f . ' hdltiple’ shedtesgives a spoandss
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conprising - neans Tor forwarding a first thernoplastic Y a
firSt thi ohaees forforwaming @ frst hermemlasicMipLpen tRYNg & ﬂ@?ﬁ%ﬁ?gﬁ% @
edges, , IMex fQhsVPE YU WIS bessea patdIR Bagka sineantifbrforeardiay iangeand
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{ hei mopl asthiechit Knarrmarasir B WebiPRYRETL e FaRle) 12ase o e, DB web.

(ro{“r ,? ft : gne&eﬁgnggéf@ﬂaft&ﬁnﬁﬁ@ secdhlitRemhsIabit ffs wigh tatthb Sirétathammoplastic film

Y web alogs 'parallel edges of the second thermoplastic film, means for folding the

fims in the transverse direction and means for seal cutting the folded fims to form
mutti-layered bags.

20 Further according to the present invention there is an apparatus for attaching

at Jeast two film webs comprising means for providing at least a first film web having

a first web width and a second film web including mulfiple sheets wherein the total

of all the sheets gives a second web width, having first and second widths

respectively, means for overlaying the second film web ontc the first film web,

25 means for providing at least one sealing band of material capable of being heat

sealable to at least a portion of both film webs and means for applying said sealing

band of material along and over paraliel edges of the second film web.




20 Further according to the present invention there is an apparatus _for

attachi ng

at least two filmwebs conprising neans for providing at 2) T 2003

first filmweb having a first web width and a second fil mweb including

multipl e sheets wherein the total of all the sheets gives a second web

wi dth, Wegioeressirst and second widths respectively, nmeanE“FEFEM aying

the second fpmweb onto the first filmweb. 25 means for providing at |east

one sealing band of material capabl e of ing heat sealable to at |east a

portion of both filmwebs and neans for "applying said sealing band of
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Ponal™ view o l'a 1ncluding a perforated inner

liner, Figgnbddimert; a2 nagni fied view of the inner liner of Fig. 1b; Fig.
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enbodi ment of F % 2f|s afficht davatoral fviewof @l Mﬂdonwlosabtarmﬂtl—lﬁmd @39

recl osabl e nul ti
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Fig. 2d is a cross-sectional view of the inner liner of Fig. 2a after tearing
along the perforations;

Flg. 2e is a front elevational view of an attemative embodiment of Fig. 2a;

Fig. 3a is a front elevational view of a third reclosable multi-tayered bag
embodiment; ‘

Fig. 3b is a cross-sectional view of the multi-layered bag of Fig. 3a;

Fig. 3c Is a cross-sectional side view of the bag of Fig. 3a Incuding two

pleces of meat separated by the Inner liner;
Fig. 4a is a front elevational view of a fourth reclosable multi-layered bag

embodiment;
Fig. 4b is a cross-sectional view of the multidayered bag of Fig. 4a;
Flg. 4c is a cross-sectional side view of the bag of Fig. 4a including a pjeoe

of meat;
Fig. 5a is a front elevational view of a multidayered bag having a textured

inner liner;
Flg. 5b is a cross-sectional view taken along fine 5b-5b of Fig. 5a;
Fig. Sc Is an enlarged cross-sectional view of a blanket seal for attaching the

top edges of the liner bag to the sidewalls of the support bag;
Fig. 5d is an enlarged cross-sectional view of another embodiment of a

4a is a front el evational VHISI ff a fourth recl osabl e
of Fig.



enbodiment; Fig. 4b is a cross-sectional view of the multi-I|ayered bagugb
Fig. 4a; 2S Flg. 4c is a cross-sectional side view of the bag of Fi gz_ 2003
including a piece of neat; Fig. 5a is a front elevational view of a
multi-layered bag having a textured inner liner, Fig. 5bis a
CrosSs- sgfd hgyah Vi ew taken along line 5b-5b of Fig. 5a; BOTMSEMMV s an
.enl arged cross-sectional view of a blanket seal for attaching the top
edges of the liner bag to the sidewalls of the support bag; Fig. 5d is an
enl arged cross-sectional view of another? enbodi nent of a 21 NOV 2003 WO
00/ 72651 -7 PCT/ USO0/ 15244 bl anket seal for attaching the top edges, of the
liner bagyfpkéhgesl figvatching thédopsdgesrof teglingti bag tedhe ddewals ehth? ged
cross-sectional and plan views of various preferred enbossing patterns for
enbossi ngS¥PROTERASY |iner, 5 Fig, 7 is a diagranmatic flow diagramfor a
process of theppLaanterdrsasiaRRd dross-sadtiongl amc: plaer vibwg ©f Narious) peefe@edion
edge seal between the inner Finer,L and .the,outer bag; Fig. 8 is an

i sonet ri cemborsioy pAtemF Hrarbessing SIDPERNY g bl anket seal i ng
nul ti g' ayer ed Pﬁ#sr faﬁizf‘g{rﬂhﬁﬁﬂﬁﬁ bW \GRagraAnfor anprotesiof tiee pment irsrention
w the nmu

sectioOnal vie I -l ayered bag panel produced in the a s of
Fi g_ 8; Fiar.meking freezesdzagrbayind-A vagwbﬁdaef-‘lﬁﬁggem the Onsf 'ﬁﬁ%ﬂ?ﬁ% the
multi- la er Bpggé of the present invention; Fig. 10 is an isonetric view
of anot he a§ ar 5

for preparing and bl anket 15 sealin lti-layered
bags of the pr &prd is andsoinetric Wy ofane PHCEss GHdQTPEQHFQQ%dIEf%W%fS‘%ﬁEQ

Flo. 10, muitevRsp Ba3 of daf Pravant BERRS i P o ey Ve ed bag panel.— .
prodyged vi a t lfegure Ba is a sectionat view of the muititayered bag panel produced in the
apparatus of Fig. 8; '
Fig. 9 is a cross-sectional view of a first apparatus of making the muit-
layered bags of the present invention;
Fig. 10 is an isometric view of another apparatus for preparing and blanket
15  sealing multilayered bags of the present invention;
Fig. 10a is a topographical view of the first and second webs of a mult-
layered bag produced via the apparatus of Fig. 10; )
Fig. 10b is a sectional view of the muiti-layered bag panel produced via the
apparatus of Fig. 10;
20 Fig. 11 Is an isometric view of yet anather apparatus for preparing and
blanket sealing multi-layered bags of the present invention;
Fig. 11a is a topographical view lllustrating the second web as two separate
sheets. _
Fig. 11b Is a sectional view of the multi-layered bag panel produced via the
25 apparatus of Fig. 11; )
Fig. 12 is an isometric view of a further apparatus for preparing and blanket
sealing a multi-layered bag of the present invention; and
Fig. 12a is a sectional view of the multi-layered bag panel produced via the
apparatus of Fig. 12
30



apparatus of Fig. 10; 20 Fig. 11 Is an Isonetric view of yet another NOV 7003
apparatus for preparing and blanket sealing nmulti-layered bags of tzhla
present invention; Fig. 11 a is a topographical viewillustrating the

second web as two separate sheets. Fig, 11 b Is a sectional view of the

mul ti-13ye ¢bpg panel produced via the 25 apparatus offCGI/RSUORIZHME g 12
Is an isonetric view of a further apparatus for preparing and bl anket
sealing a nulti-layered bag of the present invention: and Fig. 12a is a
sectional view of the multi-Ilayered bag&anel produced via the apparatus
of Fig. 12 30 21 NOV 2003 WD 00/ 72651 -8 PCT/ US00/ 15244 DETAI LED

DESCRI PTI ON OF | NVENTI mwmti-layered bag in
accordance with the teachi ngs of ,the % n witheth
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free standing (not_seal edil '%l ‘Bﬁ?ét
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si de edges _of the ou bas, r1d, ighare a
parti cul ar§ide 55 gﬁ “%3“‘ gﬁe I n I | ner §4 Préc‘:-ﬁu%fea:bfm § d
si dewgy | s M@I éd’ge mlomram 6mmdgmmus¢ataﬂ|bigrqfﬁ@mﬁrmmﬁﬁ%r 1809 ¢ he

first ends 30 and 30 he, t iq I # ggrp_g:ahaygame’f ded
or ot herw t&- %?‘E%ﬂﬁ'l‘@dfff’% Sﬁ‘armi'?grv:ﬁ'é& su}r@ (?Zsrﬁ%ﬁ qﬂgzﬂd@e‘agt he outer baé;
12. As il |lyatihAbEefhetiray de sealed separately from the side edges of the outer base a

demonstrated in Fig. 1e.
Referring particularly to Figs. 1b and 1d. the inner liner 14 includes two

15  sidewalls 32 and 32' which are formed upon slitting the inner liner 14, the first ends
30 and 30 of the two sidewalls 32 and 32 are sonically welded or otherwise
attached to the inner surfaces 34 and 34" of the outer bag 12. As illustrated, while
not required, it is preferable that the sidewalls 32 and 32' generally extend almost
the entire length of the mutti-layered bag 10.

20 Referring to Fig. 1c, the inner liner is shown to be perforated at lateral lines x
and z occuming along the crotch 40 such that upon exerting sufficient pressure on
the inner liner, the liner is tom along at least one of the perforation lines such that
the sidewalls 32 and 32 are no longer confinuous as shown most cleardy with
reference to Fig. 1d.

25 As shown in various figures, the inner liner is generally separable from the
side walls 36 and 36’ of the outer bag 12 except for those embodiments wherein
common edge seals are employed. As will be illustrated y.r'lth regard to additional
figures contained herein, as the closure 16 is pulled apan to form an opening 38
foodstuffs are placed Into the multi-layered bag between the layers 32 and 32°.

30 Among the numerous closures 16 which may be employed, examples of
preferred reusable closures and information on their manufacture can be found in
U.S. Patent Nos. 4,561,109; 4,363,345; 4,528,224; 5,070,854 and 5,804,265, all of



not required, it is preferable that the sidewalls 32 and 32' generally
extend almost the entire length of the nulti-layered bag 10. 20 Ref @rirNO¥gll0d
to Fig. 1c, the inner liner is shown to be perforated at lateral |ines x

and z occurring along the crotch 40 such that upon exerting sufficient

Pr essur ay@or7idde i Nner liner, the liner is tomalong at |REEUSBHESE ¢ he
perforation lines such that the sidewalls 32 and 32' are no | onger
continuous as shown nost dearly with rgéerence to Fig. 1 d. 25 As shown in
various figures, the inner liner Is gedetrally separable fromthe side

walls 36 and 36" of the outer bag 12 except for_those enhodi LN
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form an Oﬂ'e‘HPﬂg aggeslygﬁ, 'é@f %%hﬁal é‘l%sﬁﬂﬁ. Slicee Wk S S

s are placed into the rrulti-laéeiedql@%
. between t hgrihq)etape oRNibcR0p, BEgAetinglasvees drad fald Jeped! 26 AP Tay
be enpl oyed, exanples of preferr I | k9 rdretivistnie®)
thei r mandehcwiredoldes. f2P9)oRR FRSEU§$$E{?er%n%§E@%5§%§I1%9; 4, 363, 345;
4,528,224, oﬁ&%ﬂ'ﬁaﬁé and 5,804, 265, all of 21 NOv 2003 WD 00/ 72651 -5
PCT/ USDO/ 152447 whi ch_are hereby ipncarporated. b I . ithe e
cl osure syst ensinterastinghs 2y r\?etg',e' ?rclf'l}?,r ar‘r%@]@ﬁ% @Sﬁ%@g&gﬁ?ﬁéﬁ?ﬁ?ggﬁ Iéock'
closures,  glr @i drigmiinbfthe Siridriaeptr Webdrorh ohultiplecshetetp as vil) berdescribed
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cl osures, dead m num foil,

closures (i,e., al. wi.re f .
heat seal sin greateraistaihbelome \@g‘F FH'&§,WE}E§'B MEeTE neted 35, '3\?'25 p[rng{eeg‘,ﬁglesé %%gan'gg
ot hefls: t{!‘{ﬁeﬂﬁ.tﬁé}gﬁwo. 50235 eah Be diffitited] 705 sadtnragr whichpeart be §eppRd,
pre-slitting the

rnner liner or form the inner.lingr b _fr
mul ti pbe sheweenatheninrier jandiSugsy Bags of ﬂhar%‘ame'a*é?raﬁ pgtang s '\‘/‘%rﬂ‘? 01 s
whi ch werecglqéegﬂ as being preferable according to U S. Patent No.
5, 804, 255, "can be elimnated. As such. ajir which can be Brt?é)é)%j deBoRfdnieen
the inner and oReferipade BEst ke wf8r Bherltarpaiie muflkiayared 39 I §&7°%
concern. Fie‘vfnﬁ%h% LRinGs G- thé raserdt, indéhtiir 8T shidvive Itnshbuldalye meded dueti e
accordance Wt tﬁet

be. ot ed { hamet rerengmBRRTBlc I US4 B WaNEeBLoarRenel Parobed v ©
conponent s deseiAfHeME R Figs. 1a - 1e and 2a - 2&, respectively.
in essence, the only difference between the embodiments of Filgs. 1a - 1e
and those of Figs. 2a - 2e lie in the construction of the crotch 40 of each
embodiment. As illustrated with reference w0 Figs. 2b and 2c, the crotch 40’
includes a single lateral perforation line x. In contrast, the crotch 40 of Figs. 1a-1e -
20 includes multiple 1ateral perforatibn lines X and z respectively. provided along an
excess of inner liner material. As shown In Figs. 2a and 2e, the \ateral side seals
between the outer bag and Inner liner, if present, may be common or spaced apart.
By Inserting foodstuff 44 through the opening 38 as shown most clearly in
Fig. 2d, the perforation line x becomes tom 10 provide the separated sidewalls 32
25 and 32 of the inner liner 14. Depending on the shape of the foodstuff, the first end
22 of the multiHayered bag 10 will ganerally conform to the shape of the foodstufi,

i.e., become more rounded. )
Referring to Figs. 3a - 3¢, still another multi-layered bag in accordance with

the teachings of the present invention is Hustrated. The outer bag 12 ig essentially
30 the same as disclosed with regard to the previously discussed embodiments.

However, first and 30 of the Inner liner 14 is the only portion which is attached to the

Inner surface 34 of the outer bag. The second end 30 Is free standing. The length




15 the enbodinents of Figs. | a -1 e and 2a - 2e, respectively. in ﬁii@ﬁﬁﬁmﬁ
the only difference between the enbodinents of Figs. la - le and t

Figs- 2a - 2e lie in the construction of the crotch 40 of each enbodi nent-
As illustrated with reference to Figs, 2b and 2c, the crotch 40" |ncludes

a singl egjﬂo%@g perforation line x. In contrast, the croPEHAURPAFAE o5 |
a-1le?2 ncl uc}es multiple lateral perforation lines x and z respectively.
provi ded al ong an excess of inner liner material. As shown In Figs. 2a and
2e, the lateral side seals between the-d8ter bag and Inner liner, if '
present, may be conmmon or spaced apart By Insertin foodstlufff 44.throE&Q,
the openi nge 3% asnahpver M sufficlardlyl lonig soFhgt segondhengedl Rhafhe s,

beconmes tomto provide the separgt [ I r IBagateder
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I.e., beco € rounded. Referring to Fiigs. 3a - 3c, s; i.}ilmgnﬂﬂ%ﬁ
mul ti - | ayefssishalg piecesceéranth&d' wambe Wgﬁ?‘%gﬁﬁ ﬁlfs bzg Vhe AP egent oa
invention is Illustrated. % | s@bbiimhént, t9s préferaiziedhats
di scl o$ed ﬂqusrgﬁaﬁe@a?%agh%?%@%ﬁu?g %ﬁ%ﬁ?ﬁd enb%gi&ﬁe%% . Howg\éﬁr : .
first end e sbodshef benstored with the bag {%Q)hPQZ%‘H Wi ¢ gdapwall 0.5 |
the Inner surface 34 o . doteezd} bdttdnh (@t shown).
st andi ng. %ov%a@%&é%%%@ %{%ﬂoiéot/t%‘%g?fa-g%g? BCT/ US00/ 15244 0f . t N8 4

i nner i nengﬁiﬁiﬂsfrig:mermhlﬁ-lamdshag phFigsedandcdndus gnangier the PRRLING! 14,
approaches the secon nd f | el fotiectl nst
el ongat ed mﬁﬁﬁpﬁﬁéﬂgalﬁnﬁ%ﬁéﬁrﬁr?%trtngfﬁ‘ébbsﬁéﬂm%%n%&ﬁg]ﬁ t3/9\;/:‘\” th rlé?g?gnce
to Fi g o 3C.ydBdsiraBletcoridaiphstsuich g5 freezertiiranier #6ampléh be inserted into the
bag wherein the food

A oot nen, e 1 ERaP AR5 AL P RAGEF R (e il opssdte

bag | ayi ng bRt abisposdd hithie ditersbagi t2viald taGCated im@fdlﬂeér“%&ﬁ"%f*hg

o Spoct no amschwesovapdratvbgdip e A1 SEb1 1R Bl bR e eofi 3%,

liner 14" ngmnsyRséraivler frininatesiinproimitytte v first o (baomd < e eutaidAhy

Do s "B sty oo Do o3 2 PG B BT D o

mil ti-layer Sgné’t%ﬂy to the shape of the foodstuff 44 which is highly desirable. While Flg. 4a
illustrates that the inner liner 14 may share a common side seal along one or both
sidewalls with the outer bag, it is also possible that the inner liner 14 suspends
freely within the outer bag excepting for the attachment 30.

20 Referring to Figs. 5a and 6b, a preferred embodiment of the multi-layered
bag in accordance with the 1eachings of the present invention is shown. According
to this embodiment, the inner liner 14 preferably includes a textured surface 50. By
texturing or embossing the fim of the inner liner, the finer exhibits improved
performance atfributed to an increase In the surface area of the film which in turn

25  provides greater cling to the foodstuff surface than is exhibited by a smooth film.
Additionally, this texiuring or embossing effectively reduces the overall stiffness of
the inner liner which improves cling as well. Among the numerous pattems and
shapes which are availabla: diamonds, honeycombs, sQuares, spheras, triangles,
cones, pyramids and the like as ilustrated with reference fo Figs. 6a - 6f have

30 demonstrated good performance. The textured or embossed pattemns as herein
described also provide channeling of air away from the foodstuff as the inner liner
comes in contact with the foodstuff, thus further conforming to the shape of the



i s shown- Disposed within outer bag 12 is a truncated inner |iner 14 AiNOK 2003

Is attached along a first end 30 to the inner wail 34 of the outer bag.
The free end 30° of the inner liner termnates in proximty to the first
end (bottom 22 of the outer bag. is Again, by disposing the bag in a
horizontal position, the inner liner 14 may conform gengidinhdbohsrsshe shape
of the MEOWSREMf 44 which is highly desirable. Wiile Fig. 4a illustrates
‘that the-inner liner 14 may share a common side seal along one or both
sidewalI's with the outer bag, it is alsqpossible that the inner liner 14
suspends freely within the outer bag excepting for the attachnment 30 20
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ch are avai |l abl e di anpnds,, honeyconbs. . s
gl oo boiibe methodrmiEHatng He FAEEing 18 (e autas bR HHF Be ) ReERd,
Figs, 6a ‘6’5‘%‘ ,th\;,g“ﬁpw%m 112t RidcEARigaPaid/or Bahesive, Hoe exariple.e dTherinner

nmb d d bed al de..ch | |

1 om the fmeimey for asaraie.eBRacROR FonTHREED AP URESERI NS ?wifwi%"(fﬁﬂ’?fy,
thus_furth ' ittt manAéP\aldAg InE\iop @daess Us

pCT) B800/ TE AP e T ol aen

e density of the textuyred el enent | :
typi cal | y ekamplespefcattaahing et Bner fiagr BElUEpRY ‘dﬂﬁl&’? Wﬁ@@ﬁgﬁ%&%ﬂtﬁ]ﬁear
inch of the surface o ' N Arabbdalirig, aitrasonit skailng,
about 20 GRPTSSHR q'i%{%é{k??ﬁgﬁ?at{dﬁéqgeﬂc%rgﬁ “he I‘idr_ler. The tgéélﬂ,.r ed

surfaces Webledomilersbt peitymdheiive fisn strins. iyfredgcatings AR MSANDH EX chd
R el et BRRERGG Y S of ORI rapics: Teirther e sho b o0
the. alt o1 otiaghet o hihe mupeoe bag uiRgCIanyTackIArbY AOShEPRIMNG Flagure ProE
mechan Calon ong{ug r¢:n.rae(rj Qﬁaé¥ of @ InefSt AL A l:ﬁhﬁe itﬂﬂ?btanket seat as Jlustrated with
' reference to Figs. 5c and 5d. This so-called hinge type blanket seal Is described in
detail in U.S. Patent No. 5,804,265 which has been incorporated by reference.
Generally, the outer support bag and inner liner of the multi-layered bags of
20 the present invention are made from a thermoplastic material or a blend of
thermoplastic materials and can be comprised of the same or different material.
The films may be made by a conventional cast or blown fllm process. Useful
thermoplastics include, for example, polyolefins such as high density polyethylene
(HOPE), low density polyethylene (LDPE), linear low density polyethylene (LLDPE),
25 and polypropylene (PP); thermoplastic elastomers such as styrenic block
copolymers, polyolefin blends, elastomeric alloys, thermoplastic polyurethanes,
thermoplastic copolyesters and thermoplastic polyamides; polymers and
copolymers of polyvinyl chloride (PVC). polyvinylidene chloride (PVDC). saran.
polymers, ethylenefvinyl acetate copolymers, cellulose acetates, polyethylene
30 terephthalate (PET), lonomer (Surtyn), polystyrene, polycarbonates, styrene
acrylonitrile, aromatic polyesters, linear polyesters, thermoplastic polyvinyl alcohols
and useful materials listed hereinbefore that may be used to make an inner film
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top edges 10 or attached in a discontinuous or intermttent manner al ong
the top edges. Useful exanples of attaching the inner liner include by way
of non-limting exanple, hot air seem sealing, extrusion |am nation,

|l iner may, for exanple, be attached continuously and uniformy al ongzt

heat ed bgr heal sealing. ultrasonic sealing, heated r ol BGRAUSHYISR#
.adhesi VEO MRSt ri ps, infrared sealing, radio frequency sealing or

vi bration wel ding, by way of non-limting exanple. The inner liner may al so
be i 5 attached to the support bag durtilg “nmanufacture by post applyi ng
closure profiles onto and over edges of the Inner liner. A hinge tépgf
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t hennopt aﬁrgﬁ,ﬁawg HéiABblaztic gadyclefinafitne: tust drenprepgred &Y FIFtetim HRFSHFEFor o
that may b& used to nma an. nner fi #@E t-abalit 46 D00 psi.
PCT/ US00/ tieat are| kapxyn i %?bﬁ]’?/?f%%moéi%? supc%gr%t%' ag and t he Iineffl bag
are both frelibs ob ebifhbitiay evailablevesingrtbatwaid resubrin S| A Rlowr TER
density polyethyl ene (LDPE abou . g%ﬂ'ﬁ YID 48 BpaN_HPE stonforny
pol yashyl bﬁ&lﬂ%ﬁfeﬁ%@&%pﬂﬁﬁﬁg&ﬂ%ngﬁy : *-!%'e'}e?a ly, the inner liner
filmhas g dafsivianéhidatEonigany. 0. 930 g/cc. 5 Generally, the filmof the
nner 1iner hatAnoaﬂ-ng 322%?2??5391&%% é'o‘P H‘tezﬁlﬁ\eﬁfﬁ'l@tinner liner Is the Z number as
defined by the formula PXTDSM where t is the thickness of the film in mils and
TDSM is the transverse direction modulus as defined above. The Z number
describes the relative stifiness of the film as a function of the film's thickness and

* modulus. Generzlly, the inner liner has a Z number of less than 60,000 mif® psi.
Preforably, the Inner finer has a Z number of less than 20,000 mif* psl more
preferably from about 2,000 to about 10,000 mi® psi and, even more preferably,
¢rom about 3,000 to about 6,000 mil® psi.

z25 Preferably, the outer support bag has a Z value in 2 range of from about

50,000 to about 150,000 mil’ psi 5.6 to 16.8 mm’.kPa).

Ganerally, the outer suppor bag will have a nominal sidewall thickness of
from about 1 to about 4 mis, preferably from about 1.3 to about 3.0 mils and, more
preferably, from about 1.5 to about 2.0 mils. Nominal thickness refers to the

30 thickness of the fiim prior to any surface treatment such as scoring, texturing.

embossing and the ilke.




Secant Modulus (T-DSM of |ess than 40,000 pounds per square |Inch (ps?

(2.75 x 108 Pa) and preferably |less than 27,000 psi (1.86 x 10" Pa) TalsNOV 2003
determ ned in accordance with ASTM D 832-B3, Method A %lith a jaw gap of 4
inches, a specimen wdth of | inch, an initial strain rate of 0.25
inches(\icpwzrglnute, and a crosshead 10 speed of | |nch/ nkGUVEWISEE nodul us
.of afil'min elther the transverse or machine direction of the filmis
generally a neasurenent of the stiffness of the film Typically,
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50, 000 tg about 150,000 mi| j NN : theditrizohtz) substeateut er
support Haydgtythe ﬂ/&'@‘%ﬁr}ﬁﬁﬁj@%&%ﬁ?%tﬁw?cﬁssﬂ%‘fm from,. boﬁa bl
aboyly 4 Nrhécobtavtedrgie s fa dunctisouof the surfaaﬁdaﬂsieno"frﬁhes"ﬁﬂgz P
preferably, from about 1.5 t. 2000 ' o kaitesiore b ti®e t O
t he 30 tmyea@%&?fﬁr‘% eatqur'n%ﬂgiraﬂggég F‘Qh@ﬂg} ?EP%?W&?%EM such as
scoring, gk 'theGubstatedssing and the like. 2 1 NOV 2003 WO 00/ 72651 -13

i ckness of - FnpaRibar oignEapLAEg e Bfact el ® SLEBEETT) 2R o v
si deval | i ki a5es nifasuredn (about 1 GiGobterlastriplaed an|the measuring surface

15 (liner bag film) of the contact goniometer; 2) The contact angles are measured on
both sides of each of five drops; 3) Steptwo is repeated on different sections of

the inner surface and the results are averaged to determine a mean contact angle.
Examples of film that have a contact angle of between 65° to 75° at 20° C relative to
a raw beef meat juice include a blend of LDPE and LLDPE avallable from The Dow

20 Chemical Company.

The multi-layered bag of the present invention may also be made of films
having different colors so to highlight the liner within a bag structure to the
consumer. For example, the inner liner and support bag may be of a different cololr
or tint or each or both may be opaque or clear.

25 The muttidayered bag of the present invention may also contain an inner
liner and/or an outer bag that comprises a fim or substrate that has been corona
treated to improve the wetting characteristic of the film and thereby improve the
meat adhering andfor printing characteristic of the film. Preferably. the inside
surface or food contacting surface of the inner liner is corona treated. Useful

30 teachings describing the process of corona treating plastic films are dascribed .in
U.S. Patent No. 5,328,705, incorporated herein by refersnca.



Preferably, the inner surface of the inner liner has a contact angl @ 1K)Vt 1965
5 range of from65 to 75 at 20 Crelative to raw beef neat juice as

determ ned by advancing contact angle determ nation using a contact
goni-oneter f. for exanple, Model No. A-100, available from Rane-Hart.

Cont act wy@@esdis defined as the angle forned between a RGAYUIRMIE
substrate and a line tangent to the surface of a drop of I|iquid at the

poi nt where the surface of the Iiqui d_d|r

op neet the horizontal substrate.
.0 The contact angle Is a function of %" surface tension of the l'i quid.

The | ower degree of contact angle indicates hi gher .degree of . t or
Trest o of Ot P intiayorss hags SUbsTEsent ine e FIAY S ABYE 7 briflEh Ared
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i nner surface €t aver age eterm ne a nean contact

angl &  EYRERhRS rifiidyeidd bags batre present dnverdion preventfeesgan bWy of eats,;
20 CTelative to a raw begf at_j.ui ' d I f RBPE
avai | abl dsflhetnthméﬂll!ffmﬂ"?'o‘%@]gﬁ?%%]la%%ﬁé%%%e%ng It - Iogyg*r_e@ggbrggﬁok_ t he
present itp‘[gﬁg}gf@ VBYrsthsRIIE Iosienafextiudes aittrointhednestesusface: dEEAYdNg t o
hi ghl i ght e |l '

er wthin a bag structure to {se,
t he i nnermbistane loss ﬂmﬁoﬁ'blf‘lc'"béﬁbg H&?atbﬂ"'gﬁcaarﬁ@%‘@%ﬁa i‘r::){?grn dgﬁs?i né or
each or bt%tﬁggpr%yto%&g?ﬂﬂﬁm of délpiratidiof e meat.i - | ayered bag of the present

ortoten 1 Retaropimte 4 dputorvms ooy 096 5 Bt e st
wet ting charaeterist iGiiayehed babs iansbdongsedy withyiheveathiegs mfdhemfrserhg
and/ or prﬂ%rﬁng cﬂ@acterlstlco the film . Pr f%r I% t 'fﬁ'iﬂﬁ H&f ace
or food ciweatioi igpeidest e ASTSHANE F'?lﬁé? sﬁ%@'ﬂﬁsﬁg (?gg%ngxt feat ed. u%%ﬁu? 30
ggggm Bgzﬁﬁl‘ﬁo r{%ﬂgp{;@g r(\-{)ﬁﬁg\%?%ﬁ@“ sﬁgggm_ﬁ'nggbté rsgeghast\ag_tﬁe? |endrugded or iy
21 NOV 2088ppliediwmoms wnwingd s Lorsion of i i '?’sgﬁeehﬂ‘)’?%‘é’“ Speaaree:
present | DVRNLL AN RrAbSIAsR Heteisll 41l knoRAdn the art. Step lllustrated by box
310 provides that the support or first thermoplastic fim is extruded having zipper
type closure profies on each respective fim edge. The exirusion may be eith%-r
convention cast or blown film. An example of an integral cast film process IS
describad in U.S. Patent No. 4,263,079, incorporated herein by reference.
20 Preferably, both of the films are cast extruded.
Next, as illustrated by box 320, the inner film may be slit or perforated
wherein the inner liner Is formed from a single sheet. In the step illustrated by box
330, the inner or second film is added or ovenaid onto the first fim. The second film
is aligned such that the edges of the sacond film are between the closure profiles of
25  the first fim, The averaying and alignment of the second film onto the first film Is
done using conventional guide means such as sollers and nip rolls, In step
ilustrated b'_;r box 335, the paralle! edges of the liner or second film are heat seale‘c-lv “
to the support or first fim. The fime may be heat sealed together using’
conventional heat sealing means such as a heated bar sealer, a hot air sealer,
30 extrusion lamination, heated roliers and belts and the like. In step illustrated by box
340, the attached fiims web is folded and the closure profiles are joined. The web

may be folded by conventional folding means known in the ait. In step lustrated by




on the support and/or the Inner liner, Printed areas are used as a wrliwﬂ“oFPM
surface or a wite-on patch to record information relating to the contents
of the bag. Wile not bound by any particular theory, it is believed that
the_neans by 5 which the nulti-Ilayered bags of the present Invention

prevent freezer bumof nmeats 1is that the inner finer filgfusdaszand

conf or M9 8¥T3¥& surface of the meat and therefore prevents noi sture | oss
and excludes air fromthe neat surface. Excluding noisture |oss and air
fromthe nmeat surface reduces the formatyigan of ice crystals that lead to
freezer bum or dehydration of the nmeat. 10 Referring to Fig. 7, a
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tep illustrated by box 10 provjdes t ol i rst
t her nBp! aster foiding ©§ tBRtfﬂ‘U'tfea\‘f'ﬂaWﬂb%%iS&%LF‘the ogh‘rgge%( o#q : g’éﬂér?& each
respect i v%?fckgg gg?ﬁereﬁhgnenhéﬁsﬁéﬁkeﬂ&w@&:oﬁtﬁm a< desenibadbin b8t RateM own
film An anple of an integral cast f%é%n_procesi%ﬁ (I‘Jegggé@ag?&n U. S.
Pat ent NoNoé, SED2D080: 5.?&95'0%&%{!‘%§'% n MYPTPYE, glEn referably,
bot h O]E.lthe I 'égmeﬁf&é%%tb&ntww-ﬁrﬂ%d sa%ohd IfpEmbg hdeiured by, fame
i nner filmmay De

slit or perforated wherein the inner |iner -
from a si egampidesrnbossingh&Eitbesgr befh et the il W%@fyrb&ﬁmpﬁg%az%‘jeaﬁgﬁ
second filmis a | to bity S thd isegbnd hthesaopladtic ifilm 1S s
al i gi&d s ha%{agg ?%e%gggéga oi?bgtﬁg} Frafocat ween

the second film are between.th r
profiles gbritie tieatéd rand Eimbassede YR @fﬁﬁaﬂaﬂc}ﬁaﬁ nﬂ%%rﬁﬁgﬁge@ﬁnd
filmonto the fi rstqélinl,m .1s done using conventional guide neans such as

rollers afeTRPIAY In step illustrated by box 335. the_parall es
of the liner orTisesecond or linar firugb may begpe QﬁafFFle‘-"'sg'JbBHP‘f tcgﬁeﬁprogeﬂ??fm
The films nmay .be heat s inHSd S HBNAH Apphrtas siraia torihat
nmeans sucrprgétﬁe#@%gﬁ@ﬂ%’g@ﬁgﬁ@ggﬂéﬁgﬁﬁw er. 30 extrusion

| ani ngt | onjedeeiBeddn Lh! PateraMb.5ef08.584d the like. In step illustrated by
box 340, the ajtached

o e e St A 8 SO St prosus g ot
art. In stwebldsedSor aaking ynii-layeoed begs ofithe gresegt invention is shown wn ig- .
and an apparatus for aftaching the two fim webs is shown in Fig.9. Fig.81lsa
schematic side view of the process providing and attaching film webs 400 and Fig.
=0 9 is an isometric view of a process for attaching the film webs together prior to
forming bags. Herelnatter, due to the high degree of similarity in the apparatuses
employed to form the multi-layered bags of the present invention, whenever
possible, identical references numerals will be employed for identlcal components. |
Refetring to Fig. 9, process 400 generally comprises a means for providing a
25  suppon or first film web 410, a means for providing a finer or second film web 430,
tension control means 440, means for petforating or slitting the second flm web at
460 and a sealing or attaching means shown generally as 450. Means 410
generally comprises an extrusion means 412 in extrusion alignment with a castrofl”
416 to form 8 support or first film web 414. The means for providing the first film
30  web may also be any means known in the art and may be an extruslon process as
described in U.S. Patent No. 5049223, FIm web 414 passes through a.
conventional gauge control means 418 lo a corons treatment means 420 wherein



-15 PCT/ USO00/ 15244 box 350, the folded filmweb is seat cut to form bglgw,w 2003
the bags are stacked and the stacked bags are packed into a container- The
attached filns may be folded and seal cut into bags as described In U S

Patent No. 5,062,825, incorporated herein by reference. ,ﬁghy, t he
mal e awd dogaedle cl osure el enments are interl ocked s afterrﬁﬁéﬁl{ng of the

-films and prior to seal cutting. The finished bags may be stacked,
delivered and then packed into containggs as described in U S. Patent Nos. |
5,302, 080: 5,108,085 and 5, 185,987, incorporated herein by reference. ‘
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to fornhgpeingggqinlﬁg%mn,er, due to the high degree of simlarity in the
enpl oy
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410, a ned@sas §h0WViQ3h%e%‘bPFHB?m§r dt%%gﬁs& aﬁ'?jl %n V\ng ﬂgg?eﬁ% éﬁsi on_cont r ol
eans 44Q, . HARSA aﬁérfa% at i6lpa®4 forimingiwep 486. YeelnAdbiis fof IfR 332260
and a sealing-or attaching ne 0 t4sh a dridl is fed
gener al | y'near%pﬁhgn@ Qﬁ‘%ﬂ&ﬁ%agﬁ 3&5%%%%@%%?@& on ail\‘?gﬁent vm'sth a

cast_ roll. ! u ihaomeanssa50 igenenally ¢OMPrseEs e LHUUFION
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Filmweb 414 0asses fiPEY) and described below. Extruder 452 provides a sealing
band 458. Sealing band 458 is fed onto web 436 and overlaps the parallel edge of
liner or second fim 432. The sealing band 458 on web 436 passes between roll
20 454 and compression roll 458 and forming a blanket seal, Extrusion means or
extruder 456 provides closure profiles 460. Closure profiles 460 are attached to the
opposed paraliel edges of the first film 414 as described in U.S. Patent No.
5.049.223, forming a web having a bianket seal and closure profiles, web 462.
Web 462 having closure profiles is then folded, sealed and cut, stacked and packed

25  as shown and described in Fig. 7. Either or both of the film webs may be textured

or corona treated as described hereinbefore.
The second thermoplastic film or liner film may be attached to the ﬁ@,
thermoplastic film or support film by means of an extruded blanket seal over or

underiap the side edges of the liner fitm, hot air hem sealing, extrusion lamination
(extruded thermoplastic film between the film layers), hot melt adhesive (placed
over or under the edge of the top film layer), ultrasonic sealing, heated rollers or

betis, adhesive film sirips. infrared sealing, radio frequency sealing or vibration

30



conventional gauge control neans 418 to a corona treatnent neans 42091 N0y 7003
wherein. 21 NOV 2003 WD 00/ 72651 -16 PCT/ US00/ 15244 the first filmwsb 414
is corona treated as described hereinbefore, to prepare the filmfor later
opti-onal printing. Aliner or second filmweb 432 is provided by a roll or
unwi nd gigtadsil- The second film 432 nmay al so be provi destAge0as244
conventional blown or cast film 5 process as is known in the art. The
second filmweb has a transverse web width that is smaller than the
transverse web width of the first filmWeb 414. Filmwebs 414 and 432 are
fed in to tension control neans such as nip rolls 440 so as to match the
strai n ofw&apl. ofUdehof fanyrof thet above rhbans tofaattadfing Hievd ifimswibs dergely bed

hereinafter in nore detai).,h 10 Wil e second fi b led in
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enbodi nment s. e first and seco | webs a are. al iagn

over | ai d s&a! Pé|as Mﬁrﬁqﬂnac\ﬁﬁaqﬁﬁ'ﬁ%bgﬂ%’%@'f PR<ES3 SEQWQHSF?Q- ans
sho gef}ﬁ£§|ﬂ,é/ é%oﬁﬁﬂi%#tbrééésﬁb?ngeﬁeﬁf%@&@é.i opréferslly) tHSSrooess s f ed

.5 into sealing neans 0_ Sealing nmeans 450 generally conprises an
ext r usi orcontipgods.or ext ruder 452, roll 454 and conpression roll 456. A

preferred sealgng | | fvidd PELARIHREHRABAIZRAL Gith Wbl 43xler
452 provi des aﬁlgé‘é?{gﬁg%béaéﬁg%gea irﬁég and 458 iIs feg onto web 435 and

over | aps tbhbefasttheshopldgtic fim wethéil4 @ndsis dadigated| generally 36 PrOERES *f3and
I g [
profid es thefmoflaske film et i414s2al6g parelielt edasised?® witthe sesondsbenpapiasic|
f g?ﬁfngf aﬁlﬁﬁwfehéﬁ?néé é%ﬁﬁ?&ﬁ“@ea%gﬁ@qﬁgﬁﬁﬁ}‘ﬁﬁ ?ﬁ%ﬁ%‘o"m%%%%’é‘w\}“@b 462
havi ng ¢l esdting Betridptsstics filnh omel cabediing dlal te mnesentt inveatidmdtiengepentked
G A s
t her nopl agbb Q14 forfnitig AimMesbi43em Tiey filoe webs pese betgeeh@ip iollst472 and pass
ther mopl astis §idemidh sanRPelbuddr £22Y X538 bahll 438 b Hihehl BiatRbpRER
material is extruded onto the advancing webs in the machlne direction so as to
overlap the edge 470 of the second fllm web and thereby contact and attach to both
film webs securing the films together. The attached film webs are fed through a set
of compression or pinch rolls 454, 456 forming a blanket seal 459, A conventional
20 second sealing band extruder is used to seal the oppdsite parallel edge of the
sacond film web to the first film web. Film web 436 having a blanket seal 459 then
passes through conventional guide rolls 474 and 476 so to orient the web 436 for
folding and seal cutting to form bags.
The blanket seal 459 may be either a hinge type blanket seal 97 (Fig. 5¢c) o
25  a heat seal type blanket seal 110 (Fig. 5d). Some of the advantages of the blanket |
sealing process inciude films may be attached continuously at a relatively high
process rate, the blanket seal appears strong and aesthetically pleasing to
consurners, the process is insensitive to other process variations and It does not
produce a film talt as does other processes known in the art.
30 Generally, the sealing bands may be applied in any fashion so as fo attach
the two films together. Preferably, the first thermoplastic film has mateable male.

and female closure elements along opposing edges of the film web and the sealing



underl ap the side edges of the liner film hot air hem sealing, extruai,mv 2003
| am nation 30 (extruded thernoplastic filmbetween the filmlayers), hot

nmelt adhesive (placed over or under the edge of the top filmlayer),
ultrasonic sealing, heated rollers or. belts, adhesive filmstrips.

| nf r ar edo saratésng, radi o frequency sealing or vibration 2BCROSZERII VO O
-Wr2651 -17 wel ding. Use of any of the above neans of attaching two film
webs | argely depends on the chem cal arkS physi cal characteristics of the

filmwebs. Preferably, the liner filmhi% attached to the support film

usi ng an extruded hinge type blanket seal 97 as shown In Fiqg. 5c alﬂd

her ei naf bandsiearer janrpdiedTiRauisiigiant SraRofReT respgetive lagiren erafiledn: iMatus
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directio overlap the eddge 470 of the secopd filmvwe er eby
contact avitabkletcpenmescialit Avaitgble - ugetuljn thy PT‘P@QF{]M’?'E’“P%& EQ?JE ?hg

attached_fj ey ARe tovt CHamicaicsapRREsSsSi on or pinch rolls
454. 4560{)}64rrﬁ1éng zeg{égﬁfg%?"sseal 459. A conventigﬁa)f3 20 second seg{lbé%band
|

extruder is udwbendosming a hings yesi hianiet saaldheovgih of the gsaling b Ym web

to the fj A/ | LBLUES P thakkRigth 1 ARk uppe® ort ikt flenwebasses
t hr ough E%ﬁ%’ér& i'?n gﬂﬁ‘dlg rol I's 474 and 476 SO to orpiigntot he web 436 for

fol di ng Rnefesably, the widip of $he sealingband Tanges ERRAPA 3 o Akp B ePfher a
hi ”Q%Fité%%@');_?rg%&ngﬁrgfﬁbs%hﬁ Gfﬁ'éﬁl)aﬁﬁl.%tﬁzé hcieay agal type bl anket seal

110 the advant a(ges of the bl anket segl i ng process
i ncl ude fil s Generslyatheaserlingcband msedstoyfosm a hirge: tyRee PlpnkEy geal has a

thickness of from about 13 to 254 microns (0.5 to 10 Mils) and preferably has a
thickness of from asbout 25 to about 51 microns (1 to 2 mils) and more preferably -
from about 25_5 microns to about 38.2 microns (1.0 to 1.5 mils).

20 The sealing bands may be finted, colored or textured so to highlight the liner
within a bag structure to the consumer.

Since the sealing band normally does not heat seal the second film to the
first film, the sealing band may sdvantageously be used to aitach fims that
otherwise could not be heat sealed together. However, if the sealing band

25 temperature, heat capacity and mass are sufiicient and the liner fim has an
appropriate thickness and sealing temperature, the extruded sealing band will
transfer enough heat through the liner film to heat seal it to the support film.

Generally, the width of the liner or second film web is Jass or smaller than the
width of the first film web so that any portlon of the seal band does not hang over

30  the edge of the first fllm web after being applied. Preferably, the width of the liner or
second film is smaller than that of the width of the first film such that male and
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25 tenperature, heat capacity an
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MY webs are 5 'attached. Generally the sealing band may be
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15 Rearranging gives:

T
C= = —
tE

tr{o

To avoid machine direction (MD) puckerng when an Inner liner film is attached to
an outer film.

Set eI-h'u‘r = eowmn
t.Ll-d‘Eg_a or

T e = Tounr -
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For elastic films, it is known in the art that a material under tension in thg
machine direction will contract or “neck in” in the cross direction as a function of a

ad aaleng wipposed pesiet adaes aftherfmhl

process rate, the blanket seal appears strong and aesthetically pl easizn]gNmom}
consuners, the process is insensitive to other process variations and"t
does not produce a filmtail as does other processes known In the art.

30

t he sealing bands may be applied in any fashion so as to attach
t he twowhidopmed1oget her. Preferably, the first thernopl aspce/fsobmszaas
mat eabl e nale, and female closure el enents al ong opposi ng edges of the
filmweb and the sealing 2 1 NOV 2003 WD 00/ 72651 PCT/ US00/ 15244 bands are
appl i ed equidistant fromtheir respectiMe closure profiles. Mre
preferably, the sealing bands are apﬁl ied equidistant fromthe respective
edges of fernake tiosate phofiles masbe atfac
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after th /&

made from any @ehéRy.eitt lseknophdatihe anathati wl atack dwobi wabsotogether, 1t is

th | ti terial t hat heat | ahl t t L f

the.  hor iissiabia ‘& MARhhE PO HEA! OpFEFB MBS Mg Websa) e pepuiie) a'® ©

pol yet hy!j@ngpgr}qammg FrePéRlif RBIds a trygstdinsdtion quelng(CD ICund). phencenarigrl e of

, 10 suiftable commercially available LDPE useful ip th resent [nvention

i s LDPE 7r8n occuring when|the iension iy eclepspd-t m@owaeﬁm @E&”eé}rrg%b*“%bn

form ng 3"?2?%‘4%%3/95“%4@ d aS#nowdie width of the sealing band may
ge

t mmto the width of the support or first film

e

about 76 mm and, 15 nore preferably, has a width of fromabout 6 to about
t he sealing band used to fgrma hinge type bl anket seal
has a thickness of from about 13 to 25&E¢TrTons (0.5 to 10 MIs) and
t hi ckness of from about 25 to about 51 microns (Z to 2
from about 25.5 mcrons-to about 38.2 mcrons
(1.0 to 1.5 mls). 20 The sealing bands nay be tinted, colored or textured
so to highligh .liner wthin a bag structure to the consuner. Since
the sealing band normally does not heat seal the second filmto the first
fil mothe seal privstressdpitly advant ageously be used to attach filns that.

ot herwi se coul g Q%mgﬁgpéh%?sig oget her. However, if the sealing band
mass are sufficient and the liner film

material property known as Poisson’s ration v. Poisson's ratio is a ratio of lateral .

strain to axial strain and is typically about 0.3 for polyethylene. Using Poisson’s
25 ration to relate the lateral strain to the axial strain and follow!ng a similar derivation:



appropriate thickness and sealing tenperature,

wll transfer enough heat through the liner filmto heat seal It toth
support film Generally. the width of the Iiner or second filmweb is |ess

or smaller than the wdth of the first filmweb so that any portion of -the

seal baggh gppgsnot hang over 30 the edge of the first fidopueh.afler

that of the width of the first filmsuch that male and 2 1 Nov 2003 WO
0012651 PCT/ US00/ 15244 femal e closure.mmpiiles may be attached al ong
opposed paral lel edges of the first filmweb. Generally, it Is known i

the art tRabrbee %@E@n&]ﬁ@né"@@éd?é@‘ié NRGtcH bn Strafif S Gat @mgﬁs%

percent stretch or strain in the two webs at the point ey a

e

be

n

the extruded sealing paygy 7003

i ng
applied- Preferably, the wwdth of the liner or second fI|mIS srra | er than

| ol ned.

Mat chi ng fellewsit rai n avoi ds a cross directi on curling (CD Curl) phenonmenon

t ensi on
=Ee=T

strain (intin) T = tension (PLI

I n each web can be rel a as

e elastic region:
Where: 10 o = stresé] pSI°)"’E

d.r,g,,gsE&L | asticity (psi) e

from occurring when the tension is reIeT Inthe chine direction,
R

t
(o]

he

= thickness (in) 15 Rearrangi ng gives:

v T To avoi d fadraglicesit -écgar@ﬁa?{m@?smhlkémmgtchﬂbn strain timboth thee ine i s
attaghed 4 cLsO8tt&tiohs! Mrhehudderiiy! can b Minintizdd ByPWorSidty of means,
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15

20

25

30

including attaching webs that are similar In modulus and/or attaching webs that are
sienilar in Poisson's ratio,

Far a given set of materials, the puckering can be minimized by running at
low tension where the films are attached so there will be less recovery. Depending
on the application, the cross direction puckering can sometimes be considered
insignificant compared to the machine direction,

Thus, it is desirable to maintain a relatively low tension in both webs.and
have matched machine direction strain in the webs at the point where they are
joined. It is generally known in the art that a recommended tension In the machine
direction range to effectively transport webs is from 10 - 25% of the yield tension,
measured in PLL film tracking may become less precise at tensions below 10% of
the yield tension. While the MD tsnsion In each web can be maintained from O -
100% of the yield polnt, it has been found that above 25% of the yield point, there is
a danger of localized thin spots in the web actually exceeding the yield point of the
fim, resulting in non-elastic siretching. It has been found that for successful
attachment of extruded sealing bands, the tenslon is preferably run In the range of 2
- 15% of the vield tension in the machine direction.

For the preferred embodiment, it has been found advantageous to use
lightweight idler rolls with low friction bearings, to minimize the drag between the'
liner film supply point and the point where a blanket seal is applied. Even then, the -
tension in the liner film at the supply point is often so low that there becomes a
trade off between low enough tension to avoid puckering or stretching and high .
enough tension for adequate tracking. As a result, the embodiment shown in Fig. 9
has a set of nip rolls between the two web supply points and the point where a
blanket seal is applied. Then the tension in the two webs can be matched at
somewhat higher, for example, 15% of the yield polnt tension prior to the nip rolls.



For elastic films, it is known in the art that a material under tension in
the rmachine direction will contract or "neck in' in the cross direct2dNHs2003
a function of a material property known as Poisson's ration v. Poisson's
ratiols aratio of lateral strain to axial strain and is typically about
0.3 for WRPYESHY| ene. Using Poisson's 25 ration to rel at PAHESIOGS4,|

strain to the axial strain and following a sinmlar derivation 21 Nov 2003

WO 00/ 72651 -20 PCT/ US00/ 15244 as abov the conditions required to match

CD strain and avoid MD curl is as foll Yi; r‘curer -'- Oiw In

practice, it is generally desirable to nmatch thﬁ strain_In both the rrEchi ne
5 and crd¥ip eliscellgw differprt tB0RIRR, ST ZPNSE- minenfyam iy the webscpanype

means, | ngh hamﬁg@gha& WRRRor EHitrdt bRedb R kt?dsdlapwggiramsarﬁm'{e%i roll,

attachi ng webs simlar 1n Poisson's ratio, a given set of

mat er i al sThe kempression mgll énrurpat slightlyl lower Ispeedthahtheanip rally setgirelsasher e
the filns_are a [ Ar (e)V/<TAVE ' t he
appl i cat 1S SRR deifion ety i e BSSmd e Bk raGR 3B bRkt Bafd

i nsi ggi f i sEElingc oATEEceddtsettdienlpaolis couldi optidnatiy beThdded isuchsthde siachbivebt o

maintain a relatively low tension in, both webs. an have t d chi ne

it ecti orvatifigin diieubhs Reberle Rib A BB Hava: serfate GREON BirEE LlH"®

g_enera! | iokoipiy éﬂhb]['}ﬁpaﬁtetﬁll&twébsfﬁsﬁmﬁﬁ@eﬂig;GDfSi on I'n thSS(r)racpi nﬁ 15 .
irection ran o effectively transport weps_|s from : o.0f the yie

t ensi on, rreagﬁﬁ{ﬁ!“‘i‘gl tﬁ?ﬁf o, PW&EE?@"%&/B’OE@% t?’@s nsian. PE the finE oL ons

bel ow 10%edond! themibplagtlé Gk i© Bendily echhieliddin BRSipidel oF fRsmabisi 0:05 tbe

mai ntai ned fromO - 100% of _trhe }/I ellglépm nt, it has Qheen fou?d t hat above

25% 39 t rRbaMtdl poys Rer lingss ineh width (R (Q.p ral PE) by ysing et of SpELESHING he

web act Ufjlgl Hip%ﬁ&%m ab ke kib®hdn MR BH. Oh thBréfentdd Sinbbamibit, Bachbf the
non- el as stretching. It has been found that for successf.ul attac,ﬂTrLe%nt of
r’@ﬁ@e

ext r uded Weawehg Passdsoughenipdplls 50 10 Masch the sbrp eneach af ke
- 15% of tyg tuhEbH JrHRhQE the Sl wdBRGHbY BedifiSieht Marde? to iRcR Hié Sirbfflon
enbodi nent, 1t has been found advant ageous to use .
sach of the films. Alignment of the liner or second film may be accomplished by
15 using conventional edge guiding systems and/or edge trimming of the film web ta
width.

Referring agaln to Fig. 8, the tension of the combined fiims Is generally
controlled in the range of from about 0.02 to about 2,0 PLI (PE films) after the -
sealing band Is applied to avaid stretching of the warm bands. The tension of the

20 combined film webs may be controlled by conventional nip rollers 472. Stretching
of the blanket bands may produce a "wave” and/or puckering in the final product

Referring 1o Fig. 10, an altemate process according to the present invention |
for heat sealing at least two film webs comprises the steps of providing at least first
and second film webs capable of being heat sealed together, overlaying the second - -

25  film web onto the first film web, providing at least one sealing band of material
having a temperature, mass and heat capacity sufficient to heat seal the second '
thermoplastic film to the first thermoplastic film and applying said band of sealing
material 1o the overlaid film webs. This proecess is the same as the pmce&q-shom:
in Fig. 8 except that the sealing band extruder 452 may be placed above any

30 portion of the film web 436 so to heat seal the fim webs together in the machineg
direction &t any point across the web. Preferably, the sealing band is compressed
between rollers 454, 456 afer having been applied. Multiple sealing band



lightweight idler rolls with low friction bearings, to nminimze the qriapVy 2003
between the 25 liner filmsupply point and the point where a bl anket sea]

| s applied. Even then, the tension in the liner filmat the supply point is
often so | ow t hat there becomes a trade off between | ow enough tension to
avoi d puMeleer2edy or stretching and high, . enough tensi oPCT/USOGIS3¢LAt e
tracking. As a result, the enbodinent shown in Fig. 9 has a set of nip

rolls between the two web supply poi nta and the point where a 30 bl anket
seal is applied. Then the tension in t £-two webs can be matched at

somewhat higher, for exanple, 15% of the yield point tension prior to the
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of the filmwebs pass through nip rolls so to match the strain on each of

t hel®i | nhemigal CompanY.ensi on of each of the filmwebs may be different in

order to mat Clenapalft rtﬁér‘s@éﬂngeﬁﬁﬁﬂ CH‘astEQefﬂdéfﬁmré\l heaeapasiy bha fiassr or
second filmmy be acconpli shéd usi ng conventi onal edge ui di 8‘39
nto

syst ens 8yfficient taheat seahtvedines tPﬁ%“"FF 1 fAeREEaihe m%ﬂ?ﬂe@gﬁe‘m Ages

Fig. 8, E?ﬁ‘d H@El-?é?éh Erdthfe sOWMidethe! bhiiBulab rASRABAIAY b @xirha@bd Sdthidutt he
range of Trom about 02 to about 2.0 PLI (PE filns) after the sealing

band i s de@iaiding.t o avoid stretching of the warm bands. The tension of the
mbi ned fgie;q] @S %Yuh@l(rfé},@t 5plm@chmy:&q5wqma:0§.eﬂne@|%dum IRy o 4d2.
e

St r e ching I'anket bands nay produce a "wave" and/or %uckerl ng in
the fi namlqjqr@@gcao as to allow heat transfer from the sealing band to the film to heat sea
the film to the underlying film web. Genertally, the thickness of the sealing band
used to form a heat seal type blanket seal may range from about 0.5 to about 10
mil. Preferably, the sealing band for a heat seal type blanket seal has a thickness
20 of from about 1.5 to about 3.0 mil and, more preferably, has a thickness of from
about 1.5 to about 2 mil.

Generally, the width of the sealing band used o form a heat seal type
blanket seal ranges from about 3 mm to the width of the support or first film web, -
preferably the width of the sealing band ranges from about 3 to about 76 mm and,

25  more preferably, has a width of from about 6 to about 19 mm. As shown In the
sectional view of Fig. 8a, the second film 432 of the resulting panel Is bonded
undemeath the respective blanket seals 459,

Referring 1o Fig. 12, ancther process according lo the present invention for

attaching at least two film webs comprises the steps of providing at least first and
30 second fiim webs having first and second widths respectively, the second width
being smaller than the first width, optionally perforating or sfitting the second film,

overlaying the secend film web onta the first film web between parallel edges of the



-

Referring to Fig. 10, an alternate process according to the present 21NV 2003

I nvention for heat sealing at |least two filmwebs conprises the
providing at least first and second filmwebs capabl e of being

st eps of
heat seal ed

t oget her, overlaying the second 25 filmweb onto the first film web,
provi di \wp ewr7268last one seal i ng band of material having a RERpEVMSE#e, nass

the firrst thernoplastic filmand appl y| sai d band of sealing
the overlaid filmwebs- This process i"s™the sane as the process

<and heat .capacity sufficient to heat seal the second thernoplastic filmto

material to
-shown, in

Fig. 8 except that the sealing band extruder 452 may be pl aced abo(ysﬁaay 30
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48, available from The Dow 10 Cheni cal
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f or nl%r (B a%ﬁ?'ofttﬁg i) ?nggttosﬁé‘ljmﬁw I PRE fifn” QEba k8Ube Goidedonipone, i

e sea
t h| cknes sexample thermoplastic as described hereinbefore, non-thermoplastic,

band”for a heat seal type bl anket
. g fab

eal has a
nes, non-

woven, co-extruded films and the like. The film substrates are attached together by

the sealing band as shown in Fig. Sc.

When forming a hinge type blanket seal, the width of the sealing band may
20 generally range from about 3 mm to the width of the support or first film web,

preferably the width of the sealing band ranges from about 3 10 about 76 mm and,

more preferably, has a width of from about 6 to about 19 mm.

Generally, the sealing band used to form a hinge type blanket seal has 2

thickness of from about 13 to about 254 microns (0.5 to 10 mils) and, preferably,

25 has a thickness of from about 25 to about §1 microns (1 to 2 mils) and, more
preferably, from about 25.5 microns to about 38.2 microns (1.0 to 1.5 mils).

Referring to Figs. 10, 10a and 10b, the multi-layered bag is substwantially

similar to that of Fig. 8 except that the inner liner 432 is In the form of a single

perforated sheet having an enlarged web width. The sheet or film, as it is otherwise

30 referred to, is folded over as it advances thiough rollers 472 to be subsequently tom

along the perforations.



20 of fromabout 1.5 to about 3A mi| and, nore preferably, has a thiTkNg¥003
of from about 1.5 to about 2 m|. Generally, the width of the sealing band
used to forma heat seal type blanket seal ranges fromabout 3 nmto the
wi dth of the support or first filmweb, preferably the width of the
seal i ngvchevmiesianges from about 3 to about 76 nmm and, 2smﬂés°;9P rably,
has a wwdth of fromabout 6 to about 19 mm As shown In the sectional view
of Fig. 8a, the second film 432 of thezs‘{_esulti ng panel is bonded

I

underneath the respective bl anket seal® 459. Referring to Fig. 12, another
process according to the present Invention for. attachin film
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woven, co-extruded filnms and the like. The filmsubstrates are attaclr'@jm]v 003
together by the sealing band as shown in Fig. Sc. Wen form ng a hinge

type bl anket seal, the width of the sealing band may 20 generally range
fromabout 3 mmto the width of the support or first filmweb, preferably

the w e sealing band ranges fromabout 3 to t 7 d, nore
prefer% i dth of from about36 to about 19 rr?ﬂig%tneén%ﬂ'l > the
0.X &

sealin 1_ iwsher m a hinge type bl anket seal has a thickness of
fromabout 13 to about 254 microns (0.5 to 10 mls) and, preferably. 2S
has a thickness of from about 25 to about 51 mcrons (1 to 2 mls) and.
nore preferably, fromabout 25.5 mcrons to about 38.2 mcrons (1.0 to 1.5
mls). Referring to Figs. 10, 10a and 'l ob, the nulti-layered bag is
substantially simlar to that of Fig. 8 except that the inner liner 432 is
In the formof a single perforated sheet having an enlarged web wi dth. The
sheet Lkm as it is otherwise 30 referred to, is folded over as it
advanc ough rollers 472 to be subsequently tom along the
perforations. 21 NOV 2003 WO OO 2651 CTNSOOns744 -24 Referring to Figs.

L1, 1112 ands faulti-ldyeedBag (10) doBipRORSH SRS b 12) B ot MalPEnGMDOCI MENt S

shown is i pner. | i ner; “Yormed from separate an i stinc
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the preferrelapithaels@iH thatithé Bad 4110k kAR siddhohl 854 iaher WRLL (149! cul ated
he. o tated, it will be appreciated that - the Invention

to fulfill bj ect s
i s susfc.:%fof‘f fegt ?#ﬁ’cﬁ?i &Eati on, variation and change without departing
fromthe spirit thereof is | NDUSTRI AL APPLI CABI LI TY
2. The multi-layered bag of claim 1, wherein the tip edge (30, 30") of the inner
liner (14) is attached to the inner surface (34, 34) of the outer bag (12) and is

spaced from the opening of the mult-layered bag.

3. A mulb-layered bag according to daim 1, wherein the sidewalls (32, 32") of
the inner liner have a nominal thickness of from 0.3 to 1.0 mil.

4. A mult-layered bag according to daim 3, wherein the inner liner (14)
comprises a thermoplastic £l having a Transverse Direction 2 percent Secant
Modulus (TDSM) of less than 40,000 psi when determined in 2ccordance with
ASTM D 832-83, Method A, having a jaw zap of 4 inches for specimens having a
1 inch width, except that the Initial Strain Rate is 0.25 inches per inch per minute
with a goss head speed of 1 inch per minute.

5. A multi-layered bag according to claim 4, wherein the inner line:.(lti)
commprises a thermoplastic film having a Z number of less than 60,000 miI2 psi
wherein Z is (t3) x (TDSM) where t is the thickness of tha film in mils and TDSM
is the transverse direction secant modulus In accordance with ASTM D 83243,
Method A, having a jaw gap of 4 inches for specimens having a 1 inch width,



21 NOV 2003 S.C. Johnson PCr/USoo/ 1%$2" Attorney's rah J 1196 Hp sl @Pﬂm3
26 Septenber 2001 A nmulti-layered bag (10) conprising an outer bag (12) d

at least one inner liner (14), the outer bag (12) having two sidewalls
(36, 36') including inner (34, 34) and outer surfaces, said sidewalls (36,
36') being attached together al ong Egspective | at eral edges (18,18')
defining the opening to the nulti-layered bag (10) and a fol ded edge (20)
defining the bottomof the nulti-layered bag (10), the inner liner (14)
including at | east one side wall (32, 32') having a top edge (30; 30)
attached to the inner surface (34.34') of said outer bag (12),
characterized in that the said at |east one side wall of the inner |iner
(14) has at |least one free edge. 2. The multi |ayered bag of claim1,
wherein the tip edge (30, 30) of the inner liner (14) is attached to the

i nner surfa 34, .Qf_. t he outer 12) axeq is spaced, fromthe

openi ngeﬁ?ﬁw%ﬁ%&%g %’Bg%‘ tHe?F%‘ng?d"H‘g%e ing to claim
1, wher efo3shdl spatalof 1 inch3Rerddinuief the inner liner have a nom nal

t hi ckness of from0.3 to 1.0 nul. 4. A nmulti-layered bag according to claim

3, wherein the inner liner (14) conprises a thernoplastic filmhaving a
Transveése DArmaltiday@egdnagarcosStiognt cdiiodh) wherein BE\E rafmbersst thean 40, 000

psi when determ ned in accqrdan with ASTM D 832-83, Method A, having a
j aw gawfhﬁﬁﬁﬁs%n%%ggg sPHaving a 1 inch width. except that the
Initial Strain Rare is 0.25 inches per inch per mnute wth a cross head
speed 1 _rﬂa'gt - ] t'-|g%lr Bfiﬂ Ln claim4,
wher ei ﬁit he Jli(r%%‘é';ﬁll? erH(b%E)aSCc%@ntggitgeds a 'ﬁgﬁ%op aseta?q'gt%?’lﬁgﬂéﬁl ng a Z
number afmpsises 4 fivm I60ri0PQA ZivaBiepisi a variper ofi fiomd J00001:3)150, 000N pshiere t is
the thickness of the filmin mls and tDSM is the transverse direction
secant nmodulus in accordance with ASTM D 83283, Method A. having a jaw gap
of 4 irfehes Aoruliptasered Sagasceriing toicadm Jjvhereirpthe inorr oes(14)

comprises a thermoplastic film comprising homopolymers and copolymers of

ethylene.

9. A multi-layered bag according to claim 1, wherein the top edge (30, 30°) of
the inner liner (14) is attached to a sidewall (36, 36" of the outer bag (12) by a
hinge type blanlket seal or a heat seal type blanket seal.

10. A mulb-layered bag according to ¢laim 1, wherein the inner liner (14) is
texrured,

11. A mult-layered bag according to claim 1, wherein the outer bag (129) has
mateable male and female closure elements (16) along opposing inner surfaces.

12. A mult-layered bag according to claim 11, wherein the inner liner (14) is
additionally attached to the outer bag (12) along lateral edges of the common
edge seals.

13. A mult-layered bag according to claim 12, wherein the top edge (30, 309
of the inner liner (14) is attached to a sidewall of the cuter bag by a blarket seal.




26 except that the Initial Strain Rate is 0.25 inches per inch per mnuggy 2003
with a crosshead speed of | inch per mnute. 6. A mlti-layered bag
according to claim5, wherein the Z nunber of the inner liner is Iess t han
20,000 m |3 psi. 7. Amulti-layered bag according to claim3, wherein the
outer bag (12) conprises a filn1havg?g a Z value in a range of from 30, 000
to 150,000 m 13 psi. fl. A multi |layéfred bag according to claim7, wherein
the inner liner (14) conprises a thernoplastic film conprising

honopol ymers and copol yners of ethylene 9. A nulti-layered bag according
to claim1, wherein the top edge (30, 30) of the inner liner (14) is
attached to a sidewall (36, 36') of the outer bag (12) by a hinge type

bl anket seal or a heat seal type blanket seal. 10. A nulti-layered bag
according to Haim 2, wherein the inner liner (14) is textured. 11. A nulti
| ayered bag accordlng to claim1, wherein the outer bag (129) has rnate

abl e mal ¥ andﬁf@h%l'éa‘ﬁﬁrédlheg a;lcenbng@cmmh! wripreipthe iffe ANFLEcSBE BIAses
12_ A muilibel ﬁﬁ%ﬁﬁ&%‘é t? %I m 11, wherein the inner liner (14)

S addltlonally att edtot ag (12) along |ateral edges of the
common edge seals 23. A nulti Iayered bag according to claim 12, wherein

the top ¥dge n@nagwla ed ik@el B BfL-laﬁﬁ Mﬁ% CheE%§ o3 si dewval |,
of the quter gilfet segg I\TIO\/ 6‘?3%‘%%% i SIH)&Y ed bag
accor di c?’ﬁls f°% FiS% SRy bag of the sidewall of the
inner liner is corona treated. 1$. The rrul t| | ayered i nner bag of claima1,

wher ei n izhe e seal,s of .t.he inner er .are separate formthe edge seal S
of the o%ferﬁg.ge “i% ayeed hag ?pﬁilﬂ%}‘e‘d gEsin She YPadEe1(30uBR} of tha he t op
edge (3%@0111)&&)(1141 hea’dathedrtolalsnéewgnﬁs |3S)aiﬂtlﬁ9£hﬁﬂ>6:@b§ 5(1% hof36, 36')

of the stap Eéh@ﬁ%%%q-?ot getal adhesive or hot "air at seal . 17.
The multi-layered bag o alm f wher ein the inner I|ner (14) has a col our

that is different fromthe colour of at |east part of the support bag (12).
17. The rmudt-layered bag of claim 1, wherein the inner liner (14) has a colour

that is different from the colour of atJeast part of the support bag (12).

18,  The rmulti-layered bag of claim 1, whetein the inner liner (14) includes a
first sheet attacned along the inner surface of a first sidewall and a second sheet "
attached along the inner surface of a second sidewall, said first and second sheets
being discontinuous,

13. A process for making a multi-layered bag having an outer bag (12) and an
inner liner (14), said process comprising steps of:
forwarding a first thermoplastic Blm web (414) having a thickness of
greater than 1 mil and a first transverse web width between parallel edges;
forwarding at least a second thermoplastc film web (432) having 2
thickness of less than 2 mil and a second transverse web width between parallel
edges, the second transverse web width being smaller than the width of the first
thermoplastic flm (414); .
ovezlaying the second thermoplastic fllm web (£32) onto the Arst
thermoplastic film web (414) berween the parallel edges of the first Slm web:
attaching the second thermoplastic Alm web (432) to the first thermoplastic
film web (414) along parallel edges of the second thermoplastic film web (432);
folding the film webs (414, 432} in the ransvesse direction; and



18. The multi. | ayered bag of claim1l, wherein the inner liner (14) 21 NOV 2003
includes a first sheet attached along the inner surface of a first
sidewal | and a second sheet attached along the inner surface of a second
sidewal |, said first and second sheets being discontinuous. 19- A process
for making a multi |ayered bag havinggan outer bag (12) and an inner |iner
(14), said process conprising steps o¥ forwarding a first thernoplastic
filmweb (414) having a thickness of greater than 1 m| and a first
transverse web wi dth between parallel edges; forwarding at |east a second
thernoplastic filmweb (432) having a thickness of less than 2 rniL and a
second transverse web w dth between parallel edges, the second transverse
web width being stroller than the width of the first thernoplastic film
(414), overlaying the second thernoplastic filn1meb (432) onto the Fist

t hermopl astic fil mweb 4), between t ed of t first film
web;  at t acHieahutHastbe Wéeﬁ@mﬁb?ebés@rg 43?“"\/6@ %gﬁaﬁﬁy?ﬁaetﬂ%st

tﬂer mop: ast '&&édt@ﬂ@d%}h@b&ﬂm@ﬁfeﬁnﬁplafﬁldm wib (482) $ep rmetded ]

t her mopl astic the fi in the

tr ansvéﬁgsﬁl?‘i“gé?‘?ﬁa‘y% o8l &AM ﬁd&t'%,‘g‘af‘ el ar webs
(414, @g}omeaqhggﬁpnﬂ lbngitayiﬂmiw pangprahnlga:rahtmlg add semmdhat t he second

t her no astl c, f 4 i S¥tnadi acent

separ at e%ﬁgh é? %Aﬁgjé) §§%s %&8&& E%dgé Bﬁtahler e %Opr ovi ded the step
of | on@nmhhmmtﬂyﬂlpymdrbﬂﬂ ng or slitti ng said second thernoplastic Elm
(432), so as to produce a free edge on a liner layer of the finished

mul ti-layered bag. 20 he claim i,ngl udin he
app! yi #§- mt@?&@cﬁ%ﬂ@‘l‘?ﬂ‘%gﬁa% 51 %btl Fbﬂ posed
par al | fématigdasafe dlagehts 860) t.lufgmpp&sedmriudl edgehof thibdjrst 2L. The process
accordllﬂg to inthe Filns are attached by applying a hinge
type bl an ef’PﬁggF%"ge%%ﬁor a heat seal type bl anket seal (4.59, 110).
22. The process according to clam 19, wherein said first thernoplastic film
web (434). haheWioaly &capdiagaddliennd svhbeElre ahabeiaitlied byal ong opposed
applying a hinge type blanket seal (459, 57) or a heat seal type blanket ssal (459,
110).

22.  The process according to claim 19, wherein said first thermoplastic Sl
web (414) has mateable male and female closure elemnants (460) along opposed
parallel edges and said second thermoplastic film web (432) is overlaid into said
first thermoplastic film web (414) between said closure elements (460).

23.  The process of claim 19, wherein said second thermoplastic film web (432)

is corona treated.

24.  The process of daim 19, wherein said second thermoplastic film webs (432)
are polysthylene.

25. The process of claim 19, wherein the inner liner (14) includes a first sheet
attached along the inner surface of a first sidewall (36) and a second sheet
attached along the inner surface of a second sidewall (361).



~an

paral |l el edges and said second thernoplastic filmweb (432) is overlq%ﬂg 003
into said first thernoplastic filmweb (414) between said closure el Hyg
(460). 23. The process of claim19, wherein said second thernoplastic film
web (432) is corona treated. 24. The-process of claim 19, wherein said
second thernoplastic filmwebs (432) @re pol yet hyl ene. 25. The process of
claim19, wherein the inner I|iner (14} includes a first sheet attached
along the inner surface of a first sidewall (36) and a second sheet
attached along the inner surface of a second sidewall (361). 21 NOV 2003 29
26. An apparatus for making nmulti-|ayered bags having at |east an inner

| iner bag and an outer support bag conprising: neans (410) for forwarding
a first thernoplastic filmweb (414) having a thickness of greater than |
alit and a first transverse web wi dth between parallel edges; neans (430)
for forwarding at |east a second thernoplastic filmweb having a thickness

of |egs. thamap@iakaﬁﬁwu&@@ﬁg‘%&lﬁalﬁ?&ﬁtﬁﬁagﬁﬁv% Rt Eﬁgn?mgmﬁ;é%]'

edges econd transv bei ng smalTer than

first bta‘ﬁ B 2, rcsmuﬁhégﬁgn-(pggﬁg:f or overlaying the second
t her rmpl astmearis (410)vdr dm?ta)ﬁrstldeetﬁncﬁ hsﬁd’ﬁhﬁ%ﬁ‘ﬁl‘é 'vir(% yeb (414)
ns

'ltjﬁtevf I’TB I'n +%r ta? nsverse C?I}de%?lir%t R gl?“lgnfig}lb rrea e Iﬁledl "

fol degdged;ns to form bags characteri zed |n that there is prow ded ei t her

ﬁﬁ“igf (e e 4 bﬂer #ég”%‘é’?ﬂ%‘%%“?éﬁﬂ” oot bty WS hect ca
adj acBAtingtisknes efdesothpndméland 2 Fé@rﬁhg‘enswsawdbeaﬁﬂﬂMede of the
| i ner pafallilletiget, %@ sebRQS tERBUESE WELOH D Yelity sRRPRF MMS the i S30GR. - 06~0S
the frst ther.moi:]asﬁc Elen;
means (434) for overlaying the second thermoplastic filtn web (432) onto
the first thermoplastic flm web (414) between parallé] edges of the Bxst
thermoplastic film;
means for folding the films in the transverse direction; and
means for seal cutting the folded films to form bags;
characterized in that there is provided either means for longitudinally
perforating or slitting said second transverse web or the second thermoplastic
Blm web includes two disconnected adjacent sheets, 5o as to produce a free edge
on at least one side of the liner of multi-layer bags manufactured by the
apparatus.

t he
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