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WO 2004/ 085128 PCT/ US2004/ 008594 FORM NG EVACUATI ON
CHANNELS DURI NG SI NGLE AND MULTI - LAYER EXTRUSI ON
WwWORWEMSH285 FI ELD OF THE | NVENTI ON The present PCT/US2004/008594

invention relates generally to manufacturing of vacuum
packaging film and nore parti cuI arI to
manuf act ur i APRHINEIRG4C ) 5 j
BACKG?QJN[SINGL‘EKND\]\AEHEHII@\AWE&EMTBESK@H RROEESH i s
used for vacuum sealing of perishable itens. Due to
the films 10 versatility in produci ng vacuum seal ed

FIELpa@K IHPESINVENTIONUS si zes, its popularity has
increased In recent years. As a result, continuous

The RésRAUTvehtiGH LIREE BénetAly tOGHATES tRing bﬁ‘vﬁ@ﬁﬁn ckaging film, and more
manuf acturers in order to stay conpetltlve wever,

particglarly dpmansfasuinsmeiicprduyrmgragkiesingfiipackagi ng film
econonmically fail to neet the requirenments of today's

E@ﬁ%m Fehpl NSone of these requirenents
BACl?ﬁu ude ?(?ulgna Pﬁ(?ﬁ?ﬁ produce a nmulti-|ayered product

Vacu&ﬁa@ggégg’ﬁy}% t(le;; g%ﬁllp;&te txt?aﬁﬂ%m;r%gﬁlg% r?g ';!negeﬁiabl%n 1%915 Y& to the film's

versatillity tih pt@ineing vaanenaesled paskagdradipratioupioel) e p@f)l‘sﬂ@ﬁ‘t{Mfﬁs increased in
packaging filmthat is gas-inperneable, in relation to

recent W@arSce‘h& @ntrésulltnsqoaan%p%aawé@@t inggrayementa gs figguiggd on the part of
S
mans ERRRS NG, IR B0R0! AL okfpng vacoum
packaping rfﬂnmcoﬂlﬁlcaﬂly ifdil toghéedtiegequipsmedits @ftbdprodetaindime marketplace.
line 100 for manufacturi ng vacuum packaging film 20

Somellcql}t us%gvgq{l&ggprrgg I1 | cégg %;zgedg lsg%gagmu ti-gaé(ered product embedded
with a'%a&t%ﬁf BRES sk"i‘l‘iécpi‘ﬁ’ O ’w‘i‘l‘ij !rééﬁflf ?ect&%ﬂ‘fzé il t}i'eoc%rﬂ‘tﬁne%tlon of multi-layers
unfurled as roller 104 turns int di rection
and a pattepvhélpGo pAsiuae a wadumrl mtkagmgﬁlmlhatosf gaselllﬁpemﬁ@abn@sns edation to the
n roller 104 an n

|
conterly GHHGE r HEKAES U0 ey TPt Evtear FBPEC AL U pattom helps

to pre’(fﬁﬁ Wapp&H- aﬂ@@ﬁb’i};mf}feﬁ'conﬁh@%?é%e@ledttﬂﬁreﬁhnf urled portion
i's enbossed with the pattern on patterned wheel
106 and 25 forned into patterned vacuum packagi ng
FIG. tiillpstrpies. a prier pﬂd@feé@tl@eslm b fornmemgacturing viapieum packaging film.

Inclucfeé{ Ff %arl)}l rfﬁl%%e){sj)scgsfsg %u%%? ﬁ%c}%gvag‘ig*ml % Cgﬂ%‘r ﬁg4fa!n|d rBa&emed wheel

106. Iﬁﬁbcﬁeﬁaqcanw 108 indib@fe@ Aot roI18 02 Adldhfuk1eas toller U1 D£ turns in the direction
pressure and nechanical tear in the enbossing rocess

of arrgy JH0cAs)anyapBitled sheqt| lddsofi xplk K2 passesebefaitgen roller 104 and patterned

wheel 106, wheel 106 also turns as indicated by direction arrow 112. As a result of mechanical

pressure, the unfurled portion 111 is embossed with the pattern on.patterned wheel 106 and

formed into a patterned vacuum packaging film 114.

The process described in FIG. 1 is the typical process for producing vacuum packaging film of a
simple nature, it is incapable of producing advanced multi-layered films. Additionally, the

pressure and mechanical tear in the embossing process of FIG. 1 generates flaws in the patterned

- vacuum packaging film 114 that are not desirable.

FIG. 2 illustrates another prior art manufacturing line 200 for manufacturing vacuum packaging
film. Included in the manufacturing line 200 is a roll of substrate 202, a single layer extruder

204, aroller 206 and a cooling roller 208 embedded with a reverse pattern. As unfurled substrate

1.



10

15

vacuum packaging film 114 that are not desirable. 30
FIG 2 illustrates another prior art manufacturing
woi20/02008f or manuf act uri ng vacuum packagi ng PCirmS2004/008594
21014 B0 o thezonByiaciurihand 208 iRdiCated by direttional arrows 212, 214

substrate 202, a single |ayer_ extruder 4 a roller
and 21662 RlElGMEEA 18y Sryleddron smelenBysh 34 o g wdurled substrate

t ; :
210 B L SBRHIOL, hog O SBOBESIRE 5, e it 1
solidifel bed & 26]ltaredud)@mbeddkds atoad voth itk nebirledrsabsteate 2145 by the inverse

212, 214 and 216, plastic, nmelt. 218 i xuded from .
paticr;lngated Ogsaning PSIIE, A 15HltoE sty et e C et Reckaging fim
220 efeoes”™s the melt 218 and unfurled substrate 210 passes

over cooling roller 208, the nelt 218 solidifies and

is simultaneously enbedded, along with the unfurl ed
Whils mastfastueing 1ihe 260 it tapablevod psadusingaa tver-laytisd aderned film.. In order to

cool.ing roller 208. As a.result s :
prodfg Ry o AP Eier RRBCTRET 588 CRit Rg i Aggionally, fowing a
patteBEE 9K - onth)i dnealfeay! Rehed 143@r Inhdyest?l0Qedudt GRRRIMtGraDflaws within the
producing a two-layered patterned film. In order to
pattemmed dilve 22@di Theopraicessage FEG. 2 us disslosed it fraeieudatsiy i deg’s commonly

s B s AL R R Ao S8 2o 8 RS i oororsi

hereif by Weibiéhéd infitsPt®irodyt hi n the 10 patterned film 220. The
process of FIG 2 1s disclosed in nore detail in Lee's

commonl| assigned published patent application US )
Accoptingy owb®ds gcedidi is 18 petbed aad prRrates o mapHasreypcuum packaging film
. he [-€, : =Or di y
havinChibA2 e 8 BraBRahfuly imfd Bionfe £ ) By Yto Wiihfacture and
therefoa€ edviopicdk pepcegs. f i I m  having nmultiple layers of
substantially inproved structure in an easy to
manufacture and 15 therefore econom cal process. 2 WO
2004/ 085128 PCT/ US2004/ 008594 SUMVARY OF THE
I NVENTI ON The present invention fills these needs by
providing a nulti-layer extruder that is capabl e of
producing a plastic nelt that congeals into nultiple
| ayers. In conbination with a pattern- producing tool,
a pattern can then be inprinted as the nelt passes
over it. As aresult, a multi-
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5 layer patterned vacuum packagi ng filmcan be
produced. A nethod for making a vacuum packagi ng film
wonoamssneance with an enbodi ment of the presear/us2004/008594

SUMMXBRN OBTHE i¢VENGSON owi ng a plastic nelt, froma

multi-layer extruder, onto a rotating roller. The

| asti.c nelt | hen caol.ed while si .taneousl .

The prossat i yrgoian i BF% nGAds by BRYILEnE YT Ry tblepn bat is capable of
prod&’i‘ﬁ%ﬁ al P8stR ARt hat BbigeaRSHkd nAGtPIB [hHes. VAL dbiibination with a pattern-

packaging film 10 A method for making a vacuum
prodysaieg gl rigpdtietmean theadednyainted asithey melfopasess @ieh did Asentesult, a multi-
1 of the resent. i nvention includ%sflovvingaplastic
ayer pafterneq yapim agkesng L cal by PRGET ont o a rotati ng

cooling roller. The plastic nelt is then cooled, on
A méth&d et Alakitg £abihh padkdeig fild} th bbRrdaee uMth an embodiment of the

packaging film A method for making vacuum packagi ng )
presen} invention, Aededed ltevangia plastior mahofrorara malEyen extryder, o a rotating

ent ..i ' i nel . ' ' ' | .
e 155 0l AT 14 080 <BOELHER LRRAREByPRARAG T, vi o pates
imparkiig nidanstdngo thelpllastis nidieresdong @icthe @&cuuin pdckuging Viem. t he
cooling plank, into a vacuum packaging film A nethod

for maki ng vacuum packagi ng, fi I n_accordanc it
A mefhad PRSI SRR HBAAZNE TR, lrgﬁ]“-‘@e@%ﬂcq Viith o r embodiment of the
' £ i . i G- , Tukbi = .
proschivHEh, Snclednchill ApiacicRbl, o ARITHYEL PAURT, onto 2 rotating
coolipg adter cTieplastics nteltan thant@ded, an the rotatimg coolitghmller, into the vacuum
Vi, Ci f ty of the air-knife, into a vacuum packagi ng
packagingdilmnn appar atus for produci ng a vacuum packagi ng
film in accordance with a final enbodiment of the
A m&h&S K mhking Vab@iin pa@ﬁé%iﬂgﬁ’ﬁhﬁ, M hédord MLE il iU SRIthdrOfspect of the
producing a plastic nmelt.” Also included is a pattern _
presenirinaentiong imdedes fooying rpplastici melt.afrpata swulti-dayeo extimeder, onto a cooling

plankf e B e i R 48 Qo B2 BN P g @ veouum
packdg%néﬁ'lﬁ{. a nulti-layer, patterned vacuum packaging film

can be produced economically and yet still neet

necessa%mdemandi ng technjical requirenents. )
A meflndi for waking yacuue pakagiae fim, i acopudianee Wigh yelowothes empodiment of the

Lnver V. ' I S . .
prseh{ 15, ARSI RO ARLIEL08 Rl in e viiny of
an aiekii€s dhe plastie raelt intehseokd) keftrflovd th WO 2804y 08 B2 8ir-knife, into a

PCT/ US2004/ 008594
vacuum packaging film.

An apparatus for producing a vacuum packaging film, in accordance with a final embodiment of
the present invention, includes a multi-layer extruder for producing a plastic melt. Also included
is a pattern imparting means for imprinting a pattern onto the plastic melt as it congeals into the

vacuum packaging film.

An advantage of the present invention is that a multi-layer, patterned vacuum packaging film can
be produced economically and yet still meet necessary demanding technical requirements.
Additionally, the use of an air-knife, or conversely the inverse vacuum, enables custom patterns

to be easily implemented as opposed to changing a roller embedded with an inverse pattern.



These wi nd ot her advantages of the present invention
W || becone apparent to those skilled in the art
waho@rosseadi ng the foll owi ng descriptions and BCUARR2008/008594
Thesé W1 staEi wivantbpeuotase pfesétiénvbntdovn mglt beebnnRafeht 6B Biba8 skilled in the
PCT/ US2004/.008594 BRI EFDESCRI PT| ON OF THE mr@ﬁ§ .
art affer ggadmng the fféloaﬂa%éesanpwr&rang;fu%{gﬁb?jvaws igures of the drawings.
manuf act uri ng vacuum packaging film FIG 2
illustrates another prior art method for manufacturing
vacuum packaging film 5 FIG 3 illustrates an
apparatus for manufacturing vacuum packaging film
utilizing a multi-layer extruder, in accordance with
the present invention. FIG 4 is a flowhart
illustrating a nmethod for manufacturing vacuum
packaging filmutilizing a nmulti-layer extruder, in
accordance with the present invention. FIG 5 is a
flowchart illustrating a nmethod for manufacturing
vacuum packaging filmutilizing a 10 multi-Iayer
extruder, in accordance with the present invention.
FIG 6 illustrates an apparatus for manufacturing
vacuum packaging filmutilizing a multi-Iayer
extruder and a cooling plank, in accordance with the
present invention. FIG 7 is a flowhart illustrating
a method for manufacturing vacuum packagi ng fil m
utilizing a nmulti-layer extruder and a cooling pl ank,
in accordance with the present invention. 15 FIG 8 is
a flowhart illustrating a nmethod for manufacturing
vacuum packaging filmutilizing a nmulti-I|ayer
extruder and a cooling plank, in accordance with the
present invention. FIG 9 illustrates an apparatus for
manuf act uri ng vacuum packaging filmutilizing a
mul ti-layer extruder and an air-knife, in accordance
wi th the present invention. FIG 10 is a flowhart
illustrating a nmethod for manufacturing vacuum
packaging filmutilizing a ,220 multi-layer extruder
and an air-knife, in accordance with the present
invention. FIG 11 is a flowhart illustrating a
met hod for manufacturing vacuum packaging film
utilizing a nulti-layer extruder and an air-knife, in
accordance with the present invention. FIG 12
illustrates an apparatus for manufacturing vacuum
packaging filmutilizing a nulti-layer extruder and
an i nverse-vacuum in accordance with the present
i nvention.
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25 FIG 13 is a flowhart illustrating a nethod for
manuf act uri ng vacuum packaging filmutilizing a
woubds#ossager extruder and an inverse-vacuum i RCT/US2004/008594
BRIEFCDBRARMPEION OF THE IR AWANGS nvention. 5 WO
~ 20047085128 PCI7TUS20047/008594 FIG. 14 is a flowhart
illustrating a nethod for manufacturing vacuum
. : Coo O nd
FIG. F RIS gl B hethod o e e R P
invention. FIG 15 is a flowhart illustrating a
FIG. gellimtates anothenuiactrtumethgd fagnamifzsaokegiaoguthiipaskaging film.
utilizing a multi-layer extruder, a rotating roller

ric. 3 el SRR R B SARRNRES LOiSE o v
extru&OfSaceSfdah @ with tR prahtivaatdeagdi ng film sheet in
accordance with one enbodi nent of the present

invention. FIG 17 illustrates a vacuum packaging film .
FIG. dtie atflomephprigllusteating agneteed ©r manpfagbemedaseEn paekagjng film utilizing a

.anot he odj f 3 I hvention. 10 FIG
multl%@y?rlelxtrlslﬁ% neascrgglja%%% v}’ltct)}Fﬁwg)? gs\%}gghﬁéﬁﬁl\églbkagi ng materi al

havi ng a zigzag pattern in accordance wth the
FIG. grie a &hviwohan éhiisti@ting & nfathd®for mansfacairig vacpume fpackaihg film utilizing a

vacuum packagi ng receptacle having a zigzag pattern in
multijaye e HRE, i acrondareeyy Es B PTESSHERYSHIN: 6 WO

2004/ 085128 PCT/ US2004/ 008594 DETAI LED DESCRI PTI ON OF

I - . i in: .

FIG. b b or bl A B L SRR § mutilayer
extruderchnd paobhg plahkyrin ecamdarice atithythe predent imgntion.

mul ti-layer, patterned vacuum packaging film By

r1c. i R P B M ey R AT O i witiin o
multiviaydrkiuddr aﬁétatc%ﬁlﬁg‘ﬁl_aﬁlé GRBEQYESce WD (HeSicE iMRAHOHD
packaging filmis achi eved. The patterning techniques

i nclude using a patterned cooling roll, a patterned L
FIG. 849 kiflegychr altustraiing p metndf ©r appguipsturingvasesn paekaging film utilizing a

.Th hni i . AN -
RS SabSS Ao boB NP SR RE e AR
| eft out of the subsequent description in an effort to

FIG. Odtlustrates an apparatus for manufacturing vacuum packaging film utilizing a multi-layer

extruder and an air-knife, in accordance with the present invention.

FIG. 10 is a flowchart illustrating a method for manufacturing vacuum packaging film utilizing a

multi-layer extruder and an air-knife, in accordance with the present invention.

FIG. 11 is a flowchart illustrating a method for manufacturing vacuum packaging film utilizing a

multi-layer extruder and an air-knife, in accordance with the present invention.

FIG. 12 illustrates an apparatus for manufacturing vacuum packaging film utilizing a multi-layer

extruder and an inverse-vacuum, in accordance with the present invention.

FIG. 13 is a flowchart illustrating a method for manufacturing vacuum packaging film utilizing a

multi-layer extruder and an inverse-vacuum, in accordance with the present invention.
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unnecessarily obscure the true spirit and scope of
present invention. 10 FIG 3 illustrates an apparatus
wG@Q4ioss128mnuf act uri ng vacuum packagi ng fil m i RCT/US2004/008594
FIG. LR flngariiltfiratiag e wethedfomemnutictiring vacesephckaging film utilizing a
i nvention. The apparatus 3Q0 incl udes lti-layer .
multi-dgoter geteydengnd am Fryeseryae YR ACCOBHATCH &lﬁ&gu QFesglﬁsnvemlon
enbedded with a reverse pattern. The multi-|ayer
FIG. BTl th.i’)’[qﬁ étfatl‘ﬁg qgétﬁocpfor e T e ] pﬁéka 1ng film utilizing a
req dited h spécific application. Che suitab
multﬂlmee rextrudsm‘ agotaing anllersamtk s paltemdinisliovg means rie a:d;emdalllce with the
wiith reference to FIG 15. although at |east one 15
presetipY{i8H pattern i s described bel ow with reference to
FIG 16. As the multi-layer extruder 302 extrudes a
FIG. 6 38bdt@tdd®l Ero3Q@4sctioh Q)f ¢} @@cfuhﬁl ﬁeﬁikh%l%@“ﬁlfﬂ SNt iMtaBcordance with one
contact with the cooling roller 208 ‘turning in the
embodinrest of e podseniingentiow 214. As the nelt 304 is cool ed,
a pattern is also forned on the nelt 304 at the sane

e, 104, S PESRANE B o NG AR50 oBrce i s

anoth & ERftdRIsmet O fAise Webdnt BEedigi. eci at ed, the apparatus 300
may include a variety of other nechanlsns useful in

facilitating manuf acture. For exanp the apparatus,

FIG. Bodlupiafes #bagsdl of Vta@wg%%qkas@g@a%?% %aVlaéWé?eZas gpttern in accordance
e cooling tenperature of the cooling

Wﬁhiggp%%ghé%ggh§ﬁe apparatus 300 may include notor
controls for adjusting and controlling rotation speed

FIG. dp ilhstrateolad prefombddevad@dgn patiegaep ascaptasle3Ddvingya zigzag pattern in
|nclud§@% | am nating roll that through nechanica

accordange ¥ithdhe preserddnYeRHON. 25 el t 304 onto the pattern of
the cooling roller 208. Generally a cooling rol
dianeter is larger than a lamnating roll diamneter
150% to 300%is suitable, but this nmay be inpl enented
as desired. The pattern nmay take on a variety of
shapes i ncludi ng an uneven pattern, a random pattern,
a wave pattern, a striped pattern, or a zigzag
pattern. This pattern nay be formed in any manner 30
on the cooling roller 208, including on the entirety
of the cooling roller 208, or may be di sposed in
stripes or randomy. The zigzap pattern in particul ar
is described in nore detail belowwith reference to
FIG 17. 7 WD 2004/ 085128 PCT/ US2004/008594 FIG 4 is
a flowhart illustrating a nmethod 310 for
manuf act uri ng vacuum packagi ng fil m
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utilizing a multi-layer extruder, in accordance wth
the present invention. As will be appreciated,
woubds#ossager filns of the prior art were fornegcrhusewgioossos
DETAIIE $HEYY KON ©F IayemsVENTEdDKer . I n the nethod
310, multi-Tayer Tfilns are forned through a
[ti-layer extrusjon process. Aft

nmu ’f a start 5 . .
FIGSo b Wpie isaibed jp apiareaes fentbepriar aits L Bisser ivebgion provides a method
i 1 L] 1 - d - .
o ST bt S A AU Rkl Goain i B
utiliz®k6 nduktelqyenskinader,oasl epposed toethe sivgld-layer editidey of thel preor art, with a

vaie Gy e Y LS AR ot I o855 T pattming

techn[%t@é‘f&ﬁdérdsﬂ% YitRBePEINRE W8I a Pte¥idd! coBfng plank, an air-knife and an
appreci ated, patterning can be perforned |ater if ) _

inverstewdcuent, Theseasecheiquesiwslt ety ba des@ibes, It shoukbbpikiegt in mind that
roller can be.patterned and. ,10 t.hus the, filmis.

certalp YRR A AV LR o U SO BERHRL SR e  an offort to not

unnedes&rily obstuft thlaﬁ%b?iﬁft ahd §cpé bEpreseart MveRtiiod 320 for
manufacturing a patterned vacuum packaging film

utilizing a multi-layer extruder, in accordance wth .
FIG. 8 lduspiates en@appareain 80 for minugcturing wenumapkagypofiln n accordance with
lLastic t, n b [z I o
one b W SO o Lol 30 AR B excer 02
and aSpRRrmed4ooling roradtisngmbealib® ivithas réRrserpattese Phs heiltilayer extruder
enbedded on 1t. As the nelt 15 is cooled on, the .
302 ig sapabigyof sxireding davers shesauisedy by the pracHisappmdicationg Qe puitable layer
o el _ g ot
cont 0o REySEARTAAD R 1A yiBYCHALERRB O 95 Ao t st one
impra326 paltha ipdeseided bblew with seferhcs toecPIG2AD. Asltle nfirlti-layer extruder 302

Cth'uﬁliﬁlji: E;J Sfa;%gyseltggﬁaﬁ%gstﬂ%;@é}g 9}9{5 %nglgﬁg&%ﬂf i)p?l&ht%e cooling roller 208

turnil?gﬁﬁocfl ﬁﬁ%&i%&%%v@? f4.e§gggé @gﬁ%o@fis Lo @ LSRN is also formed on

Invent 1 on. e apparat us i ncludes a
the miglt 304 at thy @ame Xitreudlerto Bdyresengmof the nedreamitiemy Aslaaniuilt, a multi-layer
402, .and %co%%%rol ler 404 that rotates in the

vacuign packiaging fm T88%6. As the plastic nelt 304 flows
al ong cooling plank 402, the nelt 304 congeals and is

As will Hyhéﬁeﬁ%aj el dpRhrafils ©90Mhdyhinkhde ia%fegeopéth%ﬁﬁlechanisms useful in
pattern present on the cooling plank 402. As a

facilitaisg mgnufactures | Edragrempts, thasprarsss 3096uuniirpétcdca@ itgrgperature control

. film 306 . I 4 pul.l I t fil
dovel AR 8 e e B sBU P 205 i b 300 may
includhbtof2oRbRs FRGIRRLAS EndPEARS1IARZ0RAGA BFccddf tiktecoolat kdllr 208.
roller 404. There may al so be additional tenperature

and/or speed controls. FIG 7 is a flowhart | _
The apprigsisr300; mgy ancledena deraipatingorolhvat fhaeughy meghapice], prassure applies the

kagi fil [ |1z ti 1 .
e RS FELS ToLEATI P2 oL E o s e
than hN¥@Haties roll diameter, 150% to 300% is suitable, but this may be implemented as

desired.

The pattern may take on a variety of shapes including an uneven pattern, a random pattern, a
wave pattern, a striped pattern, or a zigzag pattern. This pattern may be formed in any manner
on the cooling roller 208, including on the entirety of the cooling roller 208, or may be disposed
in stripes or randomly. The zigzap pattern in particular is described in more detail below with

reference to FIG. 17.
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After a beginning step 410, a plastic nelt is flowed
froma nulti-layer extruder onto a cooling 30 plank at
woebkep/04428 The nelt cools as it flows over thePCoDISRIVG/008594

FIG. bl ank vethiaftr ist@atiac b Uitthe@ GK e gion gnarifacsiréns &munAspackagmg film
wi ||l be appreciated, a roller_ or other source of

utlhzmgta whltinkyer GrErudeiein 1sordeasevih thernrevrib MVeREoTh syl be appreciated,

S5 48R i LSRG R 055 .

methéd Bl@\mﬂﬁrlhydﬂﬂlﬂstateafdrﬂgd ahroegthe thtiSayfeoextrusion process. After a start
manuf acturing a nmulti-1ayer patte d v
operahige RAgPFpares PrAvetdl o BPGTESARY> A4S |n§§t91|5 figied Jerar aamtisayer extruder
n t
onto I&gé\?l]g% c&glﬂ%&?l&fq Sa?%t?}t? @g% &test% 8 , Itﬂ@glyaﬁl?@é%’l? on & the rotating cooling
rollerf @dRing k@ shia cacmahi pacﬂtaglngliﬁms Tdnﬂtproc:ﬁss) then pmist graetdp 318 where
.cooling plank, at step 422. The, cooli ank

additiongle F%a@ub"éf“l“é‘gnméﬁ bg Heﬁé’c’m‘?dnpa/?‘f Wil Egp ﬂr%cr‘ﬁeanpgﬁemng can be

BIGN, RO EodIRTg M IIr ¥ d
perfo%ﬁ%%r%% I1rb& & éltg‘i‘%)tctg};e%érhﬁeﬁﬁnT (2 % (88600 tg‘eﬁ?)m ¢ gdséuﬁ'ﬁ}ttemed an,

thus tht fidhepfofed with@ pateir dwrstgrthe edrmionappeasat us 500 for
manuf act uri ng vacuum packaging filmutilizing a single

r. [t] -1 extrud nalr [ .
FIG. St paihart et fRBodnd fOaRbihrRhE » raflgmed vagum packaging
film ét%mg@ k0§ 3ayRr Skitetee, 1ﬁracmtﬁﬁﬂce|vﬂﬂﬁfheiﬁé§dﬁﬂ givehféh. fofter a start step
airkni fe 504, and a coolin oller 404 that 10 turns
322, |arp1as1ﬂ@ mﬁlt,eanetﬂﬁGCbbYaﬂf roi-daysT extsudemewpﬂawqi ©njgeptpatigped rotating

coolnég Eoﬁ%g ? g*ntg ﬁ?ﬂ%ﬁ a%%fe?se c on %%ié(y 8}1 Yt. As the melt

is codlb@&h ﬁw%oﬁh%r&@ﬁ thé\ﬁﬂbfsb Phiddrh Ymparid @pzitﬁer@ﬁn’@l the 5&€gea11ng melt that
al so cause the nelt 304 to congeal into multi-Ilaye

solidifigs inte adattenedinlti-vek earuag FackagimpBlng, rﬁéﬁt@pé%urf{%ﬁrocess then ends
af ste Igg}g by roller 404, in the instance where extruder

Bg% s a mul ti-layer extruder 508. If a single |ayer

extruder 508 is used, a single |layer, patterned vacuum
FIG. ESIIW%r@piﬂatummO&”oi sapufacturieg a nkilllaydd pattermaed vacuum packaging

flowchart il]Justrating_ a_metho 10 for, manuf.actuyrin
film yp @eeitage K& dgother smbadimen jo gdg%l PRERCRY TvgpEQD. *he"Hpparatus 400

inclu§std Mﬁﬁf-laﬁ&deﬁfﬁd@f J '&' ﬂaﬁe 86’%&%’ 1%9151@@02"" anfl ot Jb%hng roller 404 that
present | nventi on thod begins at Step 5 nd
rotatdsrm) clesadimection sf amox& 806 V\/aPsrthe plagticaimeit @ 0drglotwsi agorfg thdg plank 402, the

et 8 e i S e Py peent o e

cooan% g%lg ngQEAE a388h1t, 2 Buld-1RseH) @hﬁ@rﬁg@gh&ﬂn{ bédﬁagﬁgbﬂlfn%% emerges,

term nat es t he process.
as roﬂd:ro%:lhmlls aldriguthe rfﬂmn 3. aAganibd a@g@atfus r40611m1>f meludejanigminating roll

apphg totnet e qarﬂy 46& and/ot on céucl;Joolmg roller 404. There may also be additional

temperature and/or speed controls.

FIG. 7 is a flowchart illustrating a method 408 for manufacturing vacuum packaging film
utilizing a multi-layer extruder and a cooling plank, in accordance with the present invention.
After a beginning step 410, a plastic melt is flowed from a multi-layer extruder onto a cooling
plank at step 412. The melt cools as it flows over the cooling plank and forms a vacuum
packaging, at step 414. As will be appreciated, a roller or other source of motion must be used to

maintain flow of the plastic melt across the cooling plank. The process finishes at step 416.
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packaging filmutilizing a nulti-layer extruder and an
air-knife, in accordance with the present invention.
waho@ewossizart 522, a plastic nelt flows from a PCT/US2004/008594
FIG. W 4 floweheet illgstkagarinétiod AES mr@mamumcmfngaamlm Iaykﬂ’paﬁtﬁmed vacuum

at step 524. Apattern|sthenform=,\d|nt1 mel t
packaging Hlm Uilizing f?aémll'tl lwr FERE Tk B 9OLDE Plapke i rﬁccordance with the
prosc 3B ABATALY! fiy $o, 5L FRLPERer UGB! RS S0 R0 o ot o

a pattefed taslingrplak, wmwmmamleagom Plahkrhastanl 1nzers@pattem on it that imparts
accordance with one errbo%g nt of the presen
a pattpr@He itimmeltiis 1hHgws Avest ATRARN S ety packyeipg film, at step

t ing roller 404 havin

424, PR FHORE 13 0maRR 961 ng aving an

4 I'n é?segeacﬁﬁh1g%gwﬁﬁs t he plastic melt 304 flows
onto the cooling roller 404, the inverse-vacuum 602

FIG. $dlwstrhtey e yppapaiiid $00 far pmnuﬁpirmring tvacuB pankagmwp tfil@0dilizing a single or

. oy
500 lm&&fs‘% 16 ot m&@@aﬁ éitm&r BU | SCaiAkeRE Ay asdh Icsalnflgofbuer 404 that

ectl on the rotation 406. Alternativel

turns ixhﬁlephte’CMmofmyO\b é06o rAﬁetdie @@@hemqltc%M @D\Mﬁonmemli@ro‘ia/‘ln éhe air-knife

BRI R p e St T S e A,
blasts”@f hir360 aRb Tahifie t}féahfeﬁrmiﬂtd Qbhgb’al id84muftl- @fyerba pSttéined vacuum

lowchart illustrating a method 604 for acturing
packagaxguﬁnm paE Kaagiingulied atongiby|rpHen)4a ipnthe mstaa%Where extruder 508 is a

s 5 S o LR B 507 B8 RE kRt v

packalgfhof fi1@V806 & hegugedrul ti -1 ayer extruder onto a roller
wi th an inverse vacuum at step 608. The nelt then

cools as it flows over the roller and turns into a
FIG. \lacla mﬂow@@%gﬂwgaﬁmg i 1aethed & Oefpp mamuizsfyring, faeuum packaging film

utﬂlZl% %rf‘extﬁd& ari]d:l arh Sir&nife Of?fzi@&tda.ﬁéed'mﬁthlt?? ﬁnéré‘,teﬁtriﬂventlon. The

uring vacuum packagi ng
methdii bdghri’sl a‘dgtep S1lahd prargeds Bﬁtaptﬁidrwlmrei aqihastic melt is flowed from a multi-

i nver se-vacuum in accardance res
layer PAEIeDIB e VIgOItTIol R At TEHe bébﬁtﬁ% R © 5Pgis daglastio melt and
uced froma
N Pl e ol
i nverse-vacuum The nelt then cools as it flows over
FIG. th's aﬂmwmartdﬁuisttmng iarm¢thedh éﬂhﬁirynam@cmawemd anulti-layer vacuum
ool B S B SRl i RARE TR oS P o prsen

1nven951?c% P Gtart 529 2% B}h%@ﬁféhaﬂlivﬂgﬁf)ﬂﬂ dbifi- laEI@ﬂ' éf&ﬂld@f irSthe Rricinity of an
e process then termnates at ste
a1r-kmfe at step 524. A pattern is then formed in the melt by the a1r-kn1fe as it is cooled into a

vacuum packaging film, at step 526. The process then ends at 528.

FIG. 12 illustrates an apparatus 600 for manufacturing vacuum packaging film utilizing in
accordance with one embodiment of the present invention. The apparatus 600 includes a multi-

layer extruder 302 and a cooling roller 404 having an inverse-vacuum 602. As the plastic melt

304 flows onto the cooling roller 404, the inverse-vacuum 602 selectively “pulls” a pattern onto

the melt 304. Additionally, inverse vacuum 602 causes the melt 304 to congeal into multi-
layered, patterned vacuum packaging film 306 that is pulled along by roller 404 in the direction

of the rotation 406. Alternatively, the pattern may be formed geometrically on the cooling roller
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15 FIG 15 is a flowhart 700 illustrating a nethod
for manufacturing vacuum packaging film utilizing a
woubdsossager extruder, a rotating roller and aPpatuseron/008594
404 ahdBRY Tl &i8e FEARE) 60 mAG GRASIRNOE] thai jlistichtelpB@s enfo the patterned roller
I nvention. After start 702, a multi-layer extruder
404. forns a plastic nelt that is flowed over a roller at
step 704. The nelt is then cool ed and simultaneously
I.n tengt
G, {336 St Mo B b Shnodiaf B8 ol Libdim packaging film
utilizif@ btreult-lay? extpddr ahd ag mmma:Svaciﬁhm foraecasisndehweith ﬂreqtse@nt invention.

step 708. Turning next to FIG _1 a vac um ack in
After fiaFrf0p5 pﬂ%tlae@étrla Aawed fjoph 2 gt g%% &x flier With an inverse

vacu ﬁ@t@# doRY ?Fl mehlcoﬂg"‘c’lsb@ RSRCEIPERE rdl [é? aﬁé%@ 1nto a vacuum
packagi ng fi I'ncludes a structural layer
packabimpdilngatrsespi 610l Ay 612, Tielproeesgasds. nper meabl e | ayer 756
a bonding resin layer 758, and a heat-seal able resin

G 4§ ragfinvaeet 617 HEaEba BRURIGPR e VR peckaging fim
utlhzlh ShiRAR & KAYE: aAdGn dfleBscAfacBulafn’ dcBbrdhRaYith the %)resent invention.

event gas entry once the vacuum packaging film
The nlmhocbbegms ah6&s taed:lprcme@dsamb%tgo 6T evlt\ee%\ta-plzssélalmﬁt é produced from a
esin|a er i nt ernal

ol R R O ONTH PSr 2RO et sl lows over

the rolR¢ %HH‘ ig %ﬁhulté%@) 0}’ ehpReE Svitld aFddbern! due do \@e ytbdence of the inverse
packaging film800 in accordance with one enbodi nment

vacuupf at %ctdde)qmtegéﬁle rpHere Assiagrsuli ¢f the precedinges ¥aquygpackaging film is
not feat ur of vac ing film800 is
fomle—f[iﬁ]gs 822 ﬂl?é%r{)%ersﬁ P %%gt%?e%lg’? gvvl thin the vacuum
packagi ng film800. The zigzag pattern 802 consists

FIG. 06 i9pPaswokar? 708 afusthdngel methodr fod gesulfdvniriig sacuum packaging film
opposi ng patter such as, 10 WO 2004/085128

utilizipg  weltobaroegsuier, |4 singoellanndp patiqrdmppginggmeans, in accordance
with %tﬁrg%gbﬁ%ﬁr oug%ﬁ aris?%rgPEZ O;?'hfhltrl eﬁ%&fﬁhﬁ@r%ﬁ??i%&tlc melt that is

ormn I tional
flowedaiver aabllﬁfﬁtmtdeH)WﬁmHumlpfsctklag icogledl iahdnsBAdtan®ousty oaprinted with a

be acconplished by any suitabl e C ismsuch._as the .
patteraget 159 JROpIP0EBAYATL PR EHITG 1 DTS Igqiefed via a pattern
?lﬁe% g{g% g process nay be
lmpnﬁltlﬁ Ilrnzg%{o‘lg J{r}{e{‘ng)%rc?ngst euinlaazag ?g;attern 802 into the

vacuum packagi ng film 800. The zigzag pattern 802
Turnipg aexteFIE. 14y & gbquuof pieagihi tfidm T390 maacpondanm with lege embodiment of

the PBQﬁQXtr gq? Eélemg n%%pgvdeaqme gm\igg ﬁ’:“%g d%z’alﬁ %%Qﬁ?l Zg(? includes a
structY B¢ Y48 752, a bonding resin layer 754, a gas impermeable layer 756, a bonding resin
layer 758, and a heat-sealable resin layer 760. The structural layer 752 acts to provide strength
to the vacuum packaging film 750. The gas impermeable layer 756 acts as a barrier layer to
prevent gas entry once the vacuum packaging film 750 has been converted into a bag. The heat-
sealable resin layer 760 is the internal bag layer which when coupled with an opposing layer and

heated can form a vacuum seal.

With reference to FIG. 17, a vacuum packaging film 800 in accordance with one embodiment of
the present invention will now be described. The notable feature of vacuum packaging film 800
is the zigzag pattern 802 formed on or within the vacuum packaging film 800. The zigzag

pattern 802 consists of opposing zigzag channels or ridges having an opposing patter such as

10
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packagi ng bag formed fromthe vacuum packaging film
800. FIG 18 illustrates a bag roll 820 of vacuum
woackagsng material in accordance with yet anoPOemUs2d/008594

lines O 8BA)t Thé zicher patREeB02 taventdroied ohtretheagcmah lpa8@@ing film 800
includes a first sheet of gatterned film 800, .a

througlpacserllysieningariditionah idppmaisHal pria fhcsesiwy m3gkssaig fim 800. This can
be ac%dgﬂgﬁsggcgéxs qulpzﬂ)ge Lokl such 445RE HJ(tru%éh {)Iﬁgéagess&'& ibed above in

_ _ I'n creat1 ng vacuum pac ags o
more \@@tajll NAleizesy, dhpeesspat érﬁlboseldgfprbmss hest b8ailized thdomn the zigzag

a zigzag or other typ ttern. The second film
patterg §8 ntg Ibe Vaeuympack %ﬁ“f&fglh"%\ﬁ or without patterns,
ei ther way the pattern of the filmsheet 800 aids in

The z?g%g% égt?éiﬁ%b? %r(m{désoar \:;&r{égls?fr Haet?lggﬁn Gh %aﬂiéﬁla? Oth¥ 388D size of channels

ation. FIG 19 vacuum packagi ng
formeadelnye tieazigeadB pattarn 802 cotaddmeidwilow dreingavestier evacuation of a vacuum

enbaqdi nt f the present, i nvepii The vacuum
Pa"kaﬁﬁ’cg&‘ﬁﬁ:Fﬂﬁn?de@%rﬂttged%u%@d’a?%%ﬁén g&ﬁlat terned film
sheet 800, a second film sheet 832, and three seal ed

FIG. qagl ARG a b %%H o)) %‘fﬂ*@@lﬂﬁﬂ bﬁﬁk%@ﬁgtmﬁeﬂalﬁﬁ)éccd}da’rﬁze@vith yet another
gzag or er type of pattern he second fil m shee

embosmenmi tltﬁeplfesﬁnﬁéld/emwm Fhe kpg K5Il 820 angbedes ey first sheet plepatterned film

500, {54ob 5P TR 52 W LANEPLsBE88 82 By oot 320 e

by th8¥AGHAL A0Bd hﬂnm&‘é af cieatind ahag@h Ppackagingnbids dﬁévarymg sizes. The
reci at ed one skilled in the art that a patte
pattemntg

film tshwg 80ﬁ@@aysha<yar4 mg?@g@aétheﬁéyp@dzﬁnaﬁemr of hee%ecvm film sheet 822
may ‘% fq ev(lslﬁ of %&1&)‘%{1{]?&?&‘&50 %hh&gw WtJrH o‘?ghé ﬁ‘l’lﬁrsﬁget 800 aids in

an alr I nvers uum an

evacu@h&ﬂbﬁlﬁuﬁﬂﬁg&@eclﬁﬁnémmrﬁ@e\%ﬂmmlelvmamtm@n is that a
mul ti-layer, patterned vacuum packaging filmcan be

d d 1 d |1
FIG. R Hiiring 4R NG OPPTIE S0 0 n 2o ONR Pt ropgr embodiment
of thegﬁ‘g% Of i1ffnd {)r{ 0 §ouuf p&?%ﬁ%?@éeﬁt&ﬁ%%rﬂ@lﬁﬁé‘s ¥ ﬁé’&é‘t‘ﬁ@d film sheet

T es cust om patterns I mpl enent ed as
800, mpmddilhos}mhta&@ﬂ regdhree| sealed ed@@d&ﬁeld he k)amlrned]ﬁhnssheet 800 may

o P B (U2 et on Do, Seen Sy LB v
patteﬁ?ﬁirt?&f @raf %éol)fatfeﬁﬁ)életh% kit @dei 800 figs & EvatcﬁfiﬁorPW fetning airchannels

I cations, pernutations and equivalents thereof
durmgwax:mmtdmanuztthm i nventive scope of the present
|nventi on. Is therefore intended that the 11 WO

2004 128 P / 0 . .
In viedy 5 (8 IPREP el AT S GEM SRR Yt S [ FRE BEF 8 patin imprinting
mean8Bsh GeMAcAHHE Rb1iBS rdIRE kvith the inverse pattern, a cooling plank with an inverse

pattern, an air-knife, an inverse-vacuum and the like.

An advantage of the present invention is that a multi-layer, patterned vacuum packaging film can
be produced economically and yet still meet necessary demanding technical requirements.
Additionally, the use of an air-knife, or conversely the inverse vacuum, enables custom patterns

to be easily implemented as opposed to changing a roller embedded with an inverse pattern.

While this invention has been described in terms of certain preferred embodiments, it will be
appreciated by those skilled in the art that certain modifications, permutations and equivalents

thereof are within the inventive scope of the present invention. It is therefore intended that the

11



within the true spirit and scope of the present
i nvention. 12 WD 2004/ 085128 PCT/ US2004/ 008594 CLAI M5
wa2004/088280d for manufacturing a nulti-layer fPCmUS2K04/008594
following dppendednliim@adsEas nly sagipmoddicaions, persmitations and equivalents as fall
multi-layer filmhaving a pattern that operates to
withip ghedreasRiHend ssepe %fﬁh%Plfeé‘?nt ysetighi on of gas when
said multi-layer filmis used in the creation of a
vacuum packagi ng bag, said nmethod 5 conprising the
acts of heat-extruding a first material onto a
spi nning cooling roll; heat-extruding a second
mat erial onto said spinning cooling roll such that
said first and second extruded materials bond and
formfirst and second layers of said nmulti-layer film
during a cooling of said first and second extruded
materials; and 10 applying a pattern to said first and
second layers in conjunction with said extrusion and
said cooling of said first and second extruded
materials such that said pattern is defined during
said cooling of said first and second materials, said
pattern operable to form channels suitable for
evacuation of gas from sai d vacuum packagi ng bag nade
of said nulti-layer film 15 2. A nethod for
manufacturing a nulti-layer filmas recited in claim
1, wherein said first material is a heat-seal able
resin. 3. A nethod for manufacturing a multi-|ayer
filmas recited in claim2, wherein said second
material is a gas inperneable material. 4. A nethod
for manufacturing a nmulti-layer filmas recited in
claim3, further including the act of heat-extruding
a first bonding material in between said first and
second material, said first bonding material form ng
a first bonding | ayer between said first and second
| ayers. ?5 5. A nethod for manufacturing a nmulti-Iayer
filmas recited in claim4, further conprising the
act of heat-extruding a second bonding material and a
structural material to forma second bonding |ayer
and a structural l|ayer, said second bonding | ayer
bondi ng said structural |ayer to said second |ayer,
said structural layer intended to provide additiona
strength to said nulti-I|ayer

12
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film 30 6. A nethod for manufacturing a nmulti-|ayer
filmas recited in claimb5, wherein said act of
wappiyosngsa pattern operates to apply sai d pat PETAUSRM4/008594

all five layers of said multi-layer film 13 WO

2004/ 085128 PCT/ US2004/ 008594 7. A nmethod for
nanufacturlng a nulti-layer filmas recited in claim

CLAMMS wherein the act of applying a pattern to said
first and second layers is acconplished by providing

t | g1 ys8Uh §AGRIPhackdbMlg applicati
1. Cooﬂl %hrfg ﬁaﬂt@fagﬁ]ﬂig ﬁnrllﬁﬁ gé}f%g?i%mfﬂllul% S o gac%@glﬁg applications,
said multilaydrafjler hivihgnagmttemcihbeoparates toafomn7channels seitable for evacuation of

includi ng the ct.of positionin | am nating r.ol
ges SR ISpIAaPESAr e B ISR SRR HRa A Ao PRRasine pe: Said method
compﬁQBLFthea?c%Qf pattern formed on the circunferenti al

surface of said cooling roll onto said nulti-Iayer

heat-é;itfudmg Ofirstmatetiabontd carspnmmgfczwohug fally a nulti-Iayer
as recited in c f.ur.t her

heat-gRIOE LErOPOMATT 2 ReimLreirtng copiaiall wRfigekbipt and second

extruﬂéh ﬁ{aga‘f'falst Bol 8RE "thim qfrgtegﬂdl RBn€ AN r &f a1 nfuli Bt @dm during 2
sald first and second |ayers. 10. A nethod for

coolmr@min‘aabﬁnst ambseaomdmxtrudleégl@terfaisl, s recited in claim

ein the, act of n att S
spplygia  GaEm e TR 9 coRm EhEn By SBkbidh hucgiqexmsion and said
coolifi@betdi@iPst A8 lse@ondléxtiiaed afapediscsuoh ithg sﬂidﬁfﬂﬁeﬁﬁ‘lismﬂh@d during said
turn directs said extruded materials to fl ow over

ai d
cooling of saig firstodnid sebond materidin safdopatirn apaeblarip fgrm channels suitable for
ti- filma e rt.he
el F 45" b A S e B b v i

said cooling plank to properly effectuate coollng and
10 formation of said first and second |.ayer

2. et methddofor meanufaseuring fgulti-havet filmey arcifed %%lmr éc@fleam said first
mateql% lﬁ-%?ee}%\nsﬁ%lfl%wgési n said pattern is a z! gzag pat t ern.

manufacturing a nulti-layer film
as recited in cl a|m1 wherein said channels forned
y said pattern_have a varying w dth thereb

3. f |j§| methadofar pRERRERESg @Hm%tlllayer Almaspedted dp cﬁnr{l%t, %vrhg}erilrg said second
matex@%ﬁ%é gésltlnﬁgieﬂﬂeﬁ)lé/ﬁl@réﬁm. packagi ng bag, said method

4. A method for manufacturing a multi-layer film as recited in claim 3, further including the
act of heat-extruding a first bonding material in between said first and second material, said first

bonding material forming a first bonding layer between said first and second layers.

5. A method for manufacturing a multi-layer film as recited in claim 4, further comprising
the act of heat-extruding a second bonding material and a structural material to form a second
bonding layer and a structural layer, said second bonding layer bonding said structural layer to
said second layer, said structural layer intended to provide additional strength to said multi-layer

film.

6. A method for manufacturing a multi-layer film as recited in claim 5, wherein said act of

applying a pattern operates to apply said pattern to all five layers of said multi-layer film.

13
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a) formng a first patterned filmsheet including: i0
i) heat-extruding a first material onto a spinning
woaoeldiosgi2gol | ; ii) heat-extruding a second mat eCiralS2004/008594

7. O eneBiddtos PhanafAReirsgal mibi-fakl filhab rdcitad is alatin 1f, ivﬂ&tem the act of
and second extruded material s bond andSLor first

applyinecd paftaraye said dirsisandgseepnd {aygest is @esraepli dPa‘PYlﬂglgasald pattern on

f cond extruded material s;
the mgcﬁlgfh{le‘% il Suﬁﬁée Offsa{dséoop ?gfﬁﬁto said first and second
| ayers |n conjunctlon with said 35 extru3|on and sai d

cooling of said first an eco extrud
5. oMol Rdon e feties A SO0 (Bn 36 64565 1 981 7, furlher including the

| I
act of o AR roU30 PP PO IR SR hlGals in order to apply
said paptemabineed en the circurafeaenial Sursﬁame oékdié cécdmge‘oﬁ@nﬁi sahmauiti-layer film.
gas from said vacuum packagi ng bag made of said first
patterned filmsheet; b) bonding a second fil m sheet
9, O'K ?heﬁfb'ddfof )Lnraﬁﬁfarst'uh\f/i\% 2h8Qk- My A 88l irBgcaRR eRiN % ﬁ:!rﬁ&slncludmg the
orma ouch two open ends; c) sizing said
act oibmntﬂmllhrg aateummratw o saei; ccmhaigd))llbmnnﬂengo arapedy cftfesiptg cooling and
n_.en orm g,vacuum packagi ng bag. 15. A nethod
fomaéf?mr?éﬁ%}az’ﬁt@flflﬁ‘@cog V&&tam packagi ng bag as recited in
claim 14, wherein said 10 pattern is a zi gzag
pattern. 16. A nmethod of manufacturing vacuum
10. paéc ma(c)nngfob afgmaﬁichmgtaemulthlawmaﬁm mrecwh@ ireflaing di, avherein the act of

econd films eet atterned od of

Dy & Pt P e SR R G nP B by ARG ofty materials over a
patterﬁle@ cHa Lk pl%l@{'zvﬁidh iBalth dibpndind extigded d8ReRd1P ky K8 SeRlsaid cooling

al ong sai'd opposing sides. 18. A nmethod of
roll. manuf acturing a vacuum packagi ng bag as recited in

claim 14, wherein said bonding includes applying

pressure along said opposing sides. 19. A nethod for
11. Me0iHeamduot Mamefaétotihg @imuladaeminack agitod ibeginia}] firthat including the

said nmethod conprising: a) formng a first patterned
act of jqomiralhiasgt 2 jteraperaiurry: .of said cooling plank to properly effectuate cooling and

formation of said first and second layers.

12. A method for manufacturing a multi-layer film as recited in claim 1, wherein said pattern

is a zigzag pattern.

13. A method for manufacturing a multi-layer film as recited in claim 1, wherein said

channels formed by said pattern have a varying width thereby retarding fluid flow therethrough.

14. A method for manufacturing a vacuum packaging bag, said method comprising:

a) forming a first patterned film sheet including:
i) heat-exiruding a first material onto a spinning cooling roll;
i) heat-extruding a second material onto said spinning cooling roll such that said

first and second extruded materials bond and form first and second layers of said first patterned
film during a cooling of said first and second extruded materials; and
iii)  applying a pattern to said first and second layers in conjunction with said

extrusion and said cooling of said first and second extruded materials such that said pattern is

14
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i) heat-extruding a first material onto a spinning
cooling roll; !'5 1i) heat-extruding a second materi al
wonv@/mssi2zél spi nning cooling roll such that sai 8CTMUSR@E/008594
deﬁh&ﬁduﬁxﬁ% eald B3lifiy dedaiatet aad Sedvmddmateralosaid fattetn epedable to form
second | ayers of said first patferned filmdurin 8 .
channglsosuitahleofor sypepatipp af &?ﬁoﬁ%ﬁmvma@&a&%&%&@, e of said first
pplying a pattern to said first and second
patte g@@rnléls%eﬁaconj unction with said extrusion and said
b) bofidiak iangcond SiathGhédtrasito aaid fietciiing skeet visdeedlingbpposihgs sides to form a
such that said pattern is 30 defined during said
pouchewih g open engdsd first and second materials, said
c) sizﬁgtsgﬁr ulh & Blseli izt:Pz{ﬂa‘ _channel S sul tabl_e for
evVacudtion of gas from sai d vacuum packagi ng bag nade
d) borafing aiotle 6f sadd opeuadntle tofedmfa Yacushgetkaghig tegndi ng a
second filmsheet onto said first filmsheet via
seal i ng opposing sides to forma pouch with two open
ends, ' | ' ' iRldli im 14, wherein said
15, e e e B e g laim 14
patterR@GT4 KIg200ddi@A8594 20. A nethod for manufacturing a
roll as recited in claim19, wherein said pattern is a
zigzag pattern. 5 21. An apparatus for manufacturing
16. aAhdthod SMBANIrAdIRALOS vatman phokAHIPADAGKEEHINE claim 14, wherein said
applications, said multi-layer filmhaving a pattern ‘
secontl Hawn shpetrisipatemas. f or m channel s suitable for
evacuati on of gas when said multi-layer filmis used
in the creation of a vacuum packagi ng bag, said
17. aPRIAGEMBoCATRIThSHIEL a Padiiuhi pack@igy baxdsreelesd ih@taim 14, wherein said
extruding a first material and a second material; 10 a
bondipg dndlugdes epplyingdiset loneepidwpRosPESHEst t o sai d extruder
such that said extruder applies said first and second
materials onto a circunferential surface of said
18. CQOhetbdrd@inhantieburinigal vasainel patkapinghg assecituddn ekalimulde tvherein said
materials bond and formfirst and second | ayers of
bondiggiinflydes epplyBgaressiIe Al BKPEPRosiagsidehg of said first
and second extruded nmaterials; and a pattern form ng
mechani sm arranged to pattern said first and second
19. | ayefighstlformnmas@hacturid® aexdll of ivacuuan paclogingnbagpimaeia, said method
first and second material s.

comprising:
a) forming a first patterned film sheet including:
1) heat-extruding a first material onto a spinning cooling roll;
i1) heat-extruding a second material onto said spinning cooling roll such that said

first and second extruded materials bond and form first and second layers of said first patterned
film during a cooling of said first and second extruded materials; and

iiiy  applying a pattern to said first and second layers in conjunction with said
extrusion and said cooling of said first and second extruded materials such that said pattern is
defined during said cooling of said first and second materials, said pattern operable to form
channels suitable for evacuation of gas from said vacuum packaging bag made of said first
patterned film sheet;
b) bonding a second film sheet onto said first film sheet via sealing opposing sides to form a
pouch with two open ends;

¢) forming said pouch into said roll of vacuum packaging material.
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22. An apparatus as recited in claim21, wherein said
extruder is a nelt-extrusion extruder. 23. An
weaeppawoasne as recited in claim2l, wherein sai 8CT/US2004/008594

extruder further includes a nozzle A arranged to

apply said first and second materials. 24. An | ) )
20. appmcthodfonmanefaptuEng paolk parsited In Gipigh &7.rvheaeig spid/neftern is a zigzag
attematerial_is a heat-sealable resin and said apparatus
P rther includes a source of said heat-seal abl e resin

coupled to said nulti- layer extruder. 1?5 25. An

apparatus as recited in claim Zgl,gyv\lh eip said, second .
21, ne¥eapRTaus £orgEENTIREHEFIAS o | RUIIHAYE, filim' &s giseqiny vacuum packaging

appli(i%ﬁ-gg{f ;ﬁ%ﬁ félH%}aa?glr ﬁlrﬁ Halfie S tt%gﬁ' E&%_oggra%itg iR channels suitable for

erial couple said multi-layer
evacu@ibi ofigas whéh 26d mhiti-fyypafibn issusad im & dreationmofcl wico@ packaging bag,
.. Wherein sai.d pattern form ng nechani smincludes a
sald agpyreldis SEERPFIS™Red on said circunferential surface of

amulgiﬂgferrn%gg’!l&é\%gof al&udhga AANMARAET #dUSseBSnd Bdekigd i n

erein said pattern on said circunferential ‘
a cooling frelt positibneiawith aesplectrty sasl éxtivglen suahribetesnig sxtreden applies said first
~35.16 WD .2004/085128. PCT/ US2004/ Q08594 28. . An :
and sggopd g teRal5 onfoc PrEMferPiEia LTRSS Of GHE ceP A 1ol Sshy e ypid first and

seconfexBAdH HhlefNRHBAE Bhd AmSuEl AdSecdd 1apdrd o£ 8R4 hit@ti-l3kt film during a
IS a wave pattern. 29. An apparatus as recited in

cooling efi said2fxst atvereedml ediudednratesials; awd sai d circunferenti al

surface. 5 of said cooling roll is. t.ri ped pattern. . .
2 pargh RS ERHENH Fatsechld PRI AT 26 WibrerROsy e during said
extru?@d ARl Ebdlifig df 5418704 aR@EERNA malekiald\n appar at us as

recited in claim21, wherein said pattern form ng

mechansi mincludes a 10 patterned cooling ranp
di sposed . bet ween .sai d.multj yer . I [ 0L
2. SRR B Ll Yl PSS 38, S e
wherein said pattern form ng nmechansi mincl udes an
ai rknife operable to shape said first and secon

. d .
23. nefireppparaius @b geejirdntn elaingXly whietsin sudnextvger Syfhgr includes a nozzle
.St i fiorm said patterned first
arrangd S g RIS BRI Rutelley 1 0710,
24.  An apparatus as recited in claim 21, wherein said first material is a heat-sealable resin
and said apparatus further includes a source of said heat-sealable resin coupled to said multi-

layer extruder.

25.  An apparatus as recited in claim 21, wherein said second material is a gas impermeable
material and said apparatus further includes a source of said gas impermeable material coupled to

said multi-layer extruder.

26.  An apparatus as recited in claim 21, wherein said pattern forming mechanism includes a

patterned formed on said circumferential surface of said cooling roil.

27.  An apparatus as recited in claim 26, wherein said pattern on said circumferential surface

of said cooling roll is an uneven pattern.
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15 33. An apparatus as recited in claim?21l, said
apparatus further conprising a tenperature controller
woano4shi2gol | i ng a tenperature of said cool i ngPCOIUS2004/008594
28. “orAleappavatps apedscityd f Eleih D6t whareial saitgpatenmon ezideiicumnfeéntial surface
said first and second | ayers. '?0 34. An apparatus as
of saideoplingrqliis @ wavmPAte My t her conprising a | ani nating
roll arranged to assist in holding said first
material onto said cooling roll. 35. An apparatus as
29. r efn wpghratns a$ edcite® i claine 26 whereindsaldaprtieat omgaid elidcumferential surface
l.ncludes rubber. Z5 36. An apparatus as recited in
of said|cgplngipll iggesfined Patedol i ng rol | dianeter is about 1.5
to 3 tines larger than a lamnating roll dianeter
37. An apparatus as recited in claim34 wherein said
30 exAn apimratusaolecite] inalldim 20nwhemim sead pattem s Figaagepattern.
arranged to accept an outer layer in conjunction with
said extruded first material, such 30 that said inner

31. | anehpyanstus ad fheRbd B clhidy 81, Wh@ehadidgReh finfig WREknsim includes a
the cooling roll and the lamnating roll to formsaid

pattermad coelingrempfdisnesedBetween sappaubi-layer extrodanaidasgidiedohgg zoll.
multi-layer filmfor use in vacuum packagi ng
applications, said nmulti-layer filmincluding an inner
32. | axgh 19185 Rcitddinddldihy2 1Qwhefedo Va8 pwtiére Horndifig Wechansim includes an
2004/ 085128 PCT/ US2004/ 008594 operate to form ) )
airknifb aperabls teshepebiaéd fight and seoond inwerisls gbsequeahtosgytansion such that said
[ti-layer .fil-mis. | reati . s
first S8 sk oy ] SSRGS e Cong R e by Bl REUHD ol
| ayer heat-extruder having a nozzle for nelt extruding
a heat-sealable resin suitable for formng said . inner
33. | Amepparawaiag Tepited i alpan 2 payl apparafusofurihgr eemprising a temperature
contBe b ERFOUM s BRASED of id BodnBfbl A BlacPAARbFard) ihctuate cooling
and formatioa of s#id rftemeartdoald 1syerd. ace of said cooling roll,
said cooling roll formed having a pattern on said
circunferential surface of said cooling roll which
gi d .1 V. - [ :
4. KEEPEAEed QAR 8 clfit Dbt Ry AR AR armranged (0 asis
in holdémgpeaidafitst enatwoial oxtblseid coolingwilt r ol | i ng a tenperature
of said cooling roll in order to properly 10
ef fectuate cooling and formati on of said heat-seal abl e

35. T 8} Rodalitfs Selit@ AQYRR JANWBErelPOART Taminating roll includes rubber.

36.  An apparatus as recited in claim 34, wherein a cooling roll diameter is about 1.5 to 3

times larger than a laminating roll diameter.

37.  An apparatus as recited in claim 34 wherein said extruder, cooling roll, and laminating
roll are arranged to accept an outer layer in conjunction with said extruded first material, such
that said inner layer and said outer layer are laminated in between the cooling roll and the

laminating roll to form said multi-layer film.

38.  An apparatus for manufacturing a multi-layer film for use in vacuum packaging

applications, said multi-layer film including an inner layer having a plurality of grooves which
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a lamnating roll arranged to assist in holding said
first material onto said cooling roll, said
woamasizeg rol |l having a dianmeter small er thaRC®US2004/008594

operate eorftrar chahnaaswdtabieofor légaduaﬂién ofged witearsaidmsHi-thyer film is used in the

extruder, coolin roII ndlamnatln roll are
creatigry of 33@EIY1B paeeg?ﬂ S50 gaper AYHOMISE nj uncti on with
a smgl@lgye?)h(eﬁ%d&‘ ﬁﬁﬁnﬂh@iél@k’or mélf thhﬂﬁﬁg §%b§k deB3le resin suitable for

ayer and said outer |ayer are am nated i n

formhgtsmienmtﬂieyar@tﬁBaudgnlllb-lldlyeaﬁﬁn;t he I am natl ng roll to

form ef film . .
a coaliFal Pasiighed with FSBee) iy XYt sirit b SRR g ucer applies said
heat- %ﬂﬂ)lé‘%&lsfﬂ oﬁt@)éeélrcﬁrlf%ﬁhﬁﬂr%ﬁaéé Bfsaid chelitefdIE Gaidé¥ling roll formed
| ayer forned a first material, said patterned i nner
havirlgay pattm\qnm}uhcmlnnf@rqntlyl mrface 20 sgdc:@obgg vl svhigpgives shape to said
m channel s _sui.t ab evag n of gas when
phurelify of 45 (et SPGB i Qi BT B beieiEr,
a tenREHAG] JdABRE: fof FoAtrdINALM teMpeatir® biMeddt ddoBHE Roll @@lrder to properly
extrusion of said first material onto a patterned

effec@@t%pqobng and/\mn@byn absaid mtr@alﬂ&«ymsma@ gi1d grooved inner layer;
a lang} WH ?t apotlfs gxlr%ngenneré%FﬁE hgl‘d{)ll bs%ci ?t%a@%fj&ﬁt@ said cooling roll, said

ayer su

Jlamirheih@ 6Tl havasg & ﬁfhlnfe’ééﬂsmaﬂéletﬁ@mh dlametarmfeﬂb@esmg foll; amd
having a simlar pattern forned g)ﬁ an enbossi ng

Whefﬁﬁ@@e%@(tfl’élﬁﬁ cesh%aqrqihta@d langipating Tk #a@EANERT | acsprf an outer layer in
COHJL‘%?&(BI? Wgtgdsa Vﬁé’)&fudﬁé gigstﬁ’n{f&lrla{sl{ sdﬁg%fﬁa[t dhld ﬁﬁlglslagfglcéﬁdeﬁld Buter layer are

lamiaesll in besvedhltiee cooting moll 36H the landinating 1[0-11| tay"enm didl mudis-layer film.
recited in claim40, wherein said heat-seal able resin
is a polyethylene resin. 42. A mlti-layer filmas

39, T e& 'ntuﬁﬁl lér%e ‘rﬁlrlrlgg%}tgﬁf s eGh gf%ﬁ? :J;g &%M%%%ﬁlp%%%fﬁgg‘ﬁglﬂ 488 multi-layer

ﬁlm&ﬁTﬁﬂdﬁ@OM 008594 43. A nulti-layer filmas recited
in c¢l.aim39, wherei aid pattern is a att
a pattgpned fns leyer fopnad 9113 festmatedal, s naﬁereﬂa FHes yewﬁ%%g A plurality of
groowd 'v&l&fé cratd %d forR dhhsds SHE6R f@@évta@l'iit‘lon of \%@wh@h said m&ﬂ'tl -layer film
yer I'mas recited in claim3 erel n sal
is usqulatbtierm aivsicaurs tplaekaghtg bagneaigha atttee layer fo¢ﬁmedAhnmugln hezit@(emsmn of said

first %te%@é@heaglg{nf %f{] cc(;ld roH1 W%ére Shi I1rr]1neS afayelp ﬁlas a s{l]bstantlally uniform

distribution of material, whereby said inner layer substantially lacks deformities typically present
in an embossed film having a similar pattern formed by an embossing process; and

an outer layer laminated onto said patterned layer.

40. A multi-layer film as recited in claim 39, wherein said first material is a heat-sealable

resin.

41. A multi-layer film as recited in claim 40, wherein said heat-sealable resin is a

polyethylene resin.

42, A multi-layer film as recited in claim 39, wherein said outer layer includes a gas

impermeable layer.
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47. A multi-layer filmas recited in claim39, wherein
said pattern is a zigzag pattern. 10 48. A
woeads/seaBabl e vacuum packagi ng bag for hol di ngCTaseboanoss94

43. ot Aenulp¥leykidilim a8 a¢iict @atlains 89 winreinsaidipaiemas kagive attern.

bag conprising: a first sheet forned of a nulti-Iayer

plastic film said nmulti-layer plastic filmincluding:
44, @ R%ﬁlﬁﬁgﬁg fi 'lrﬂrégrrecjlt@ ?r[clfaﬁ’l'i Oyfdre sgﬁﬁ)ta tte2ak 3Rki€s-cross pattern.

resin d patterne I nner ayer avi 15

plurality of grooves which operate to forn1channe|s

suj t ahl.e for. evacuati on .of s when said,. nulti ,
45. ¢ It Tt 1 Go rene Snsiam, S8 oA R e S G Srelaligline pattem.
i nner |layer formed through heat extrusion of said

first material onto a patterned cold roll, whereby
46. saldnultifdayer filpes rdvated in clgimb3? arvharahlsgadlmttemnﬁan uneven pattern.
di stribution of material substantially |acking
deformities normally present in an enbossed film
47. h@x'nﬂguf}a}%@‘f‘hﬁraﬁ rdcpedatlclhivn 39 vﬂ{@&ﬁ%blﬂg)a é@qgaglgzag‘lgauem
12 0 an outer layer |amnated onto said patterned
i nner |ayer, said outer Iayer i ncluding a gas
i r meab mat eri 9 nd.s
48, o RSP PSS bpoi B R 06 Hine JREE O RipfiolyBguct, seid heat-
sealaf)l@aia@lﬁurﬂbaclégﬁgtbagbbmbhmn@ mlar to said first sheet;
nd said first and second sheets arranged w.th

a ﬁrst @@sfe@nm@ob@w&;ﬂwer Plastierfilm yaid snladayey plastec Hha npdyding:
a pat(t)eglg%d: ?Hﬁl%r légf I;'tfo@lpe% éf" %Oll?e%t §%[ aeotlec' r&?ﬂ"t sa§cf“ 3 ﬁé\l}'}l&ﬁ‘ 1%ner layer having a

pluraligi 6if gﬂobsés ahithspemns tcsﬁﬁﬁi clﬁa@mals ssaitﬁbw o amcpaﬁckﬂgf p& when said
bag having an opening for insertion of food or other

multlplﬁmu%kn issigsed to dei fridavacuyr iy é%&jnm bag,-seih st daygt formed through

heat %gtgg}oglggf%ag? g %\?g%%chﬁnﬁgdg%i gg‘paﬂg e& Q:g d ?b%h %glr al% Ipner layer has a

substaitidly ynifoehd listribwtionh dsfaﬁhtenslmlbﬁbhmlhyalacklﬂg ﬂaﬁc)hagla@ gormally present
) bﬁ% conpr|3|ng a first sheet forped of a nmulti-|ayer
in an gmbessed iy haying 4 natta formedhean HRAQSSING Brpeess:iand] ud| ng:

an o@tepfﬂr%ﬁe? NRgthated N hto! HYET a{t%\gﬁqnﬁ’ér % heab: S eflelibfer 1n81ud1ng a gas

resi sal d patterned iMAner ayer V|ng an opposin
imperzh@btegngmﬁaler n operable to formvarying w dth channels

bI e.for ati on. of gas. when sai ) )
a scchtf Reqt g b it dnh Qv erolpaic, Tt Gid seaind: sheet hgying o footprint
substRRSly MIRASRY sadifst REi 1 19

said first and second sheets arranged with respective patterned inner layers facing one another,

said first and second sheets heat-sealed on opposing lateral sides and at an end side,
whereby said first and second sheet form said vacuum packaging bag having an opening for
insertion of food or other product, said vacuum packaging bag heat-sealable at said opening for

insertion of food.

49. A heat-sealable vacuum packaging bag for holding food or other product, said heat-
sealable vacuum packaging bag comprising:

a first sheet formed of a multi-layer plastic film, said multi-layer plastic film including:

a patterned inner layer formed of a heat-sealable resin, said patterned inner layer having an
opposing zigzag pattern operable to form varying width channels suitable for evacuation of gas

when said multi-layer film is used to form said vacuum packaging bag, whereby said varying
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WD 2004/ 085128 PCT/ US2004/ 008594 w dth channel s tend
to retard fluid" flow during vacuum evacuati on of said
woacwosspackagi ng bag; and an outer | ayer coupCeaSkm4/008594

widftS éatingla tté1eY foedtdrdimiiid Hawedyringavatummt @achaiparofi said ustiuom packaging

a gas inperneable material; 5 a second sheet having a
bag; gngot print substantially simlar to said first sheet;

[ I ¥ st r ' S al :

on ou R od Bisa A bR B MR S SRR e lipR pltas impermeable
matetvdlcuum packagi ng bag, said first and second sheets

seal ed on  opposing | ateral. si.des and. a end_ si de,
a seoqiiEetined oot sisies Bt Broai LS el S0dcuum

said %e@&(ﬁsglrgetg %%%daﬁitﬁ PR bAGrhQl innéiglaﬂlﬁ%ﬁfe%ﬂa@ b &fid heat-sealable

ood or ot t, said vacuum packagi ng bag

vacuthe phelegaigalge saitl fiali ahdogpemich shefetsr sealed er opposingflafecad dides and at an
50. A vacuum packagi ng bag as recited in claim49,
end sigffer ei n sai d second sheet is also patterned. 15 51. A

WherdRCHHINRACKRAN B P 8ikeB Forkf Shill 8 cinin PaBkdPid bagMAS¥iBE i opening for
said first and second sheets are seal ed via heat

insertseraodf fogd of 2theA puasivoly saig sekeayn pgckagingdmgrheei-saathblnat said opening for
: claim49, wherein said first and second sheets are 10
“wa@ﬁ%ﬂé%o ia pressure sealing. 53. A heat-seal able
vacuum packagi ng bag for hol ding food or other
product, said heat- seal abl e vacuum packagi ng, bag )
50. cdhprrsimgackading dbag gahergcitefdommlgumf4£ wihgrein- $aigd) second sheet is also
l%Iggi\s,tic film said nmulti-layer plastic filmincluding:
patte’ ‘a patterned inner |layer fornmed of a heat-seal abl e
resin, said patterned inner |layer having a plurality
of grooves which operate to form channels suitable for
51. evhraemumpackpgigabagmereciad in clamm ¢P, wherein seid fiist and,sesgnd sheets are

0. f.ar i d vacuum packagi ng bag, said inner |ayer
Seﬂeégﬁégaﬂ%%ﬁ%%gh heat extrusion of said first nmateri al

onto a patterned cold roll, whereby said inner |ayer

has a substantially uniformdistribution of materi al
52.  sub¥pann packgSing bRE AYTGEES ihelame 49 nwherain spid st apd second sheets are

sealed via pressure sealing.

53. A heat-sealable vacuum packaging bag for holding food or other product, said heat-
sealable vacuum packaging bag comprising:

a first sheet formed of a multi-layer plastic film, said multi-layer plastic film including:

a patterned inner layer formed of a heat-sealable resin, said patterned inner layer having a
plurality of grooves which operate to form channels suitable for evacuation of gas when said
multi-layer film is used to form said vacuum packaging bag, said inner layer formed through
heat extrusion of said first material onto a patterned cold roll, whereby said inner layer has a
substantially uniform distribution of material substantially lacking deformities normally present
in an embossed film having a pattern formed by an embossing process; and

an outer layer laminated onto said patterned inner layer, said outer layer including a gas
impermeable material;

a second sheet including a gas impermeable material, said second sheet having a footprint
substantially similar to said first sheet, said second sheet having an unpatterned inner layer made

of a heat-sealable resin; and
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SO in an enbossed filmhaving a pattern forned by an
enbossi ng process; and an outer |ayer |am nated onto
wealm/ggsiger ned i nner |ayer, said outer |ayer PaTiusei0agoss4
said firsyadd secvpershedb beaimgtdevitiarespectedand lajfﬁasaifacﬁﬂg:bmﬂjamgher said first
[ rmeabl e material, aﬁl d se dgnd sheet, having a

and sg%fgx%gﬁh;eﬁs healsgaed A paPesipesiatera stdes and aliag ndside, sheet |
wherggb A thid e}ggmgﬂkﬁshd Eﬂe@t RafdNPRULEN aﬂ%ﬁ%ﬂ%ﬁg'lﬁVﬁ% an opening for

eat sea e resin;

_ 1nsert261f)éf mm&tmmawfmﬁm r&laka:gnﬁg bag hardegdadendsaid opening for

éﬁ rranged 'with respective inner |ayers facing
Hm@?ﬁ%o 8ther, said first and second sheets heat-seal ed
on opposing lateral sides and at an end side, whereby
said first and second sheet form said vacuum packagi ng
54. bat bagvélh gntableoﬁge firmgng beat-sgalshde vaonnopadkegitlg bagofdrdrolding food or
acuun1ﬁackag|ng bag heat - seal abl e at

Othe@é‘?‘ﬁ‘ gﬁ@%ﬁ??ér?]gPomBn‘f‘l gertion of food. 54. A bag roll

a ﬁrsﬁéﬂe%%hﬁe& efa ﬁﬂ!tmary d}a@@ic 5188 |s§ia|n@ult{ﬂ§}l!é'# plae kaa| hrﬂﬂludmg
bags for hol ding ot her product, said bag roll

a paitangt imiendayea fbrm@i of heleqatﬁﬁlwé@l r@sfm,asandj Iptattema@l gpner layer having a

fil aid nulti.-1a ast.i m_ i ncl udi
phoraf”SF ey Mg e 1 ap” VEmBl Sh e it el Edis when said
multit8$ériind & GheBab tBind @didi videlim! RREgiRAVhFGai] ik Ikt Fotmed through
of grooves which operate to form channels suitable for

heat exteusingt @%w«bﬂr@a@at@m@rp@@uadbaweﬂlcoﬂcb;ﬁé} wherehyi spid gmgr layer has a

. form.-sai d agLn o
subst%.rgt}arllgl dﬂ?ﬁ%?{éudé%@&#%ﬂg fuebsll Sglrl])% algﬁl'&glghg '&?fon]n?}/eg olnnally present
in a it v gREpARINBEMEO b ah @nbossiMpeprebysssaidd | nner | ayer
has a substantially . unlform di stribution of materi al

an owfghdaventlpminaed geiRi sd dattemed tineer lyeiesid) opteedaysr inglyding a gas

1mpef‘rﬂea%lef11n£ttg}lgla\” ng a pattern fornmed by an enbossing
ocess; and an outer layer lam nated onto said
a sec@@d slekn femicd bE saill adti;laygdipthsto fidn dndytewingncshage agd aize substantially
erneabl e material; a second sheet forned of
Slmﬂ%ratpéalﬁgﬁﬁtﬁhlsﬁy@ld pl astic filmand havi ng a shape and
said g ELEBRATRIR, atangSh il hen QTS PCThEE bl e 86ilg ono another,
said firstsgndctecorel shatts beatadaled oe bppasyey latetalcideg one anot her,

whereby portions of said bag roll may be cut from said bag roll, thereby creating a partially

formed bag having opposing open ends that are heat-sealable.

55. A method for making a multi-layer vacuum packaging film comprising:
flowing a plastic melt, from a multi-layer extruder, onto a rotating roller; and

cooling said plastic melt while simultaneously imparting a pattern, via a pattern imparting

means, onto said plastic melt resulting in said vacuum packaging film.
56. A method for making a vacuum packaging film comprising:
flowing a plastic melt, from a multi-layer extruder, onto a rotating cooling roller; and

cooling said plastic melt, on said rotating cooling roller, into said vacuum packaging film.
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said first and second sheets heat-seal ed on opposing
| ateral sides, whereby portions of said bag roll may
woeoenossi?eom sai d bag roll, thereby creating aPrPCT/US2004/008594

57. Pasdid ahdthod b re@edbiagclhiay i56gwheeds said rofadng esvdsng haller contains an
are heat-seal able. ?5 55. A nethod for . lng a

ma

inverpgipattern Hipbimpaiis dneitEEQuEQ FHEY VAGUUM RASKASING NG f1 owi ng
a plastic nelt, froma nulti-|layer extruder, onto a
ro j o vaB&E j g'—:fﬂhfjc o nmelt while

58 siﬁ#%e%gg{agﬁllgnvgartl gg&é‘i@g‘ tter nofﬁllﬁgﬂgg pattern
inparting neans, onto said plastic nelt resulting in
sai d vabawing patdstiginmed, frotna mEBi-lagemextituder, poto amioling pkank;
vacuum packagi ng filmconprising: 30 flowing a plastic

melt, froma lti-layer extruder, onto.a rotating -

cool i ngcopg]W ég]];é plagfe %‘8&? iaﬁd{ ?8?”8 cbvleﬁﬁ?lldccor?g]lnfg,plslﬂ(’ mto a vacuum
packaddfimet ating cooling roller, into said vacuum

packaging film 21 WD 2004/ 085128 PCT/ US2004/ 008594

57. Said nethod as recited in claim56 wherein said

rotating cooling roller contains an inverse-pattern

that ;i it - I id: ' .
9.y bR 801 SRR G BB MRS o ivere et
that i£PERE b phthegn ohlodwidgcauplpasitagingnint., froma mul ti-layer
extruder, onto a cooling plank; 5 cooling said plastic

nelt, as it flows over said cooling plank, into a
vacuum packaging film 59. Said nethod as recited in

cl ai i ' [ Ak ins an
60. i n‘%cﬁ%@pa tﬁlglgiﬁlgvt%ﬁ%@npfgr%aaﬁ%fg pat tlgfrgg{ggnto sai d
vacuum packaging film 10 60. A nethod for naking
vacuum fiawikg giphayti€ inlalt, fronpr ingltiryef ¢xdmidery imsgid anity of an air-knife;
melt, froma nmulti-layer extruder, in said vicinity of
and 3 air-knife; and cooling said plastic melt, as it
flows in said vicinity of said air-knife, into a 15

vacuum Raskaghiadphitioinefil as A ABHWHAH A&l KR&ityedf isflid air-knife, into a
claim 60 whérein said air-knife is an inverse-vacuum
vacuum packaging film.

61. A method as recited in claim 60 wherein said air-knife is an inverse-vacuum.

62. A method as recited in claim 60 wherein said air-knife imparts a pattern onto said

vacuum packaging film.

63. A method as recited in claim 61 wherein said inverse-vacuum imparts a pattern onto said

vacuum packaging film.

64. A method as recited in claim 60 wherein said multi-layer extruder is a single layer

extruder.

65.  An apparatus for producing a vacuum packaging film comprising:
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62. A nethod as recited in claim60 wherein said

air-knife inparts a pattern onto said 20 vacuum
woackagsng film 63. A nethod as recited in cl acmu81004/008594

wherein said i nverse-vacuuminparts a pattern onto

said vacuum packaging film 25 64. A nethod as

recited_ in,.claimg0 erein _said [ti-layer extruder . .

is a singPEcRFRarin ;tha%n&er I ”é@?mgﬁg AT Gatos §ﬁ1‘y plastic melt as it
conggd1OHHYE b41g vacuiac gagkagi ng filmconprising: 22 WO

2004/ 085128 PCT/ US2004/ 008594 a pattern inparting

means for inprinting a pattern onto said plastic nelt

as it congeals into said vacuum packaging film 23
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