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PCT/ US96/ 02135 FREEZER STORAGE BAG

Jhis invention generally concerns the packaging of food, particularly neat.
The i nvention was made during attenpts to nake inprov gnal
"freezer bag¥O¥BP¥65 repackagi ng and freezerstoring uncoogg'ﬂixH g irreat by
the ultimate consuner in a manner that reduces so called "freezer

burn". However, various aspectREERER STORAGR®AIG on al so apply to t he
commer ci al packagi ng or repackagi ng of food, such as by a supernarket or
even by but chers at a sl aught er house. Clher aspects of the invention
i ncl ude nmethods for prepBhsipggntion generally qonesrnssg pathagiog of fopdygarticyianivionss Ther

usi ng the bags; ihkatifrividdEae doringBinptsddWlakedhprdvdll fuddiohdl PREez6Tbags” for

ther MOD! ast i C, 11 B0l B Hebdef b uhcoiidd sbk%tfbphe%ﬁéfoamgﬁ”m%my ng

packagi ng . c stor
bags are ext rema‘!‘?t regugesisp calingd " fxgeger by o Ljowqyps wariops aspryts °f‘he‘""e'&|°éta9‘pi‘
avai | abl e t o t hehptdamercidipackagingtrrepadicagiriglof Riddfsith 8 peLsupérfmarketsrdianed ' end

{
Trash Bags) . G (RARE Lo i, Rl of el feffin A mllbIFR et D
"ZIPLOC err] BRAREIMAS2KEY WWQF-M@"SB’&%"Q’ZM bags; the packages of meat; anggertpigy m

"freezer bag"¢g s:y‘hsbe:hymtkpfasmatnas;n@piaﬁ@;dmw.ﬁg|es¢rg.mafsheamm{aum@¢amghg
utility in the stgrage of food in a freezer. Freezer Bags" are typically

avail able in the follow ng sizes: 2 gallon; al | on; }Igl eated 1/2
gal l on; quart; and pint R"—""’sab'eP’a‘t"“°’°9‘b°95#ﬁé’“{°§'ﬁ|¥l in the 28 Tostayyplastic Bagt eby
defi ned as the naegpiksly avdilabld adthe patilic Maﬂhaﬁdenﬁﬁhmapécﬁacmmmmcmd' or

a Troszer{ oo Rl s stss et Bl s n, WEMW? T squl dRAROEEG ©
James P15 Htsplf 1‘%5?6‘?1 by ‘sn8 psesferpxpmpl 292:5’1'- m%"tﬁfﬁ?‘f’%ﬂhg Co.
Inc., at page 305). ConsTheserm “freezerbdgf i i@ﬂdbbﬁeﬁiesuaﬂaehéwimmiﬁcmmnumas

terms of three MR, i {h%&%l-ag%i Wﬂta‘?ﬁezérc‘&r{e&*mh a&Q&J@w KAiable in the folloRsHEC
dehydration, and, color c eezer burn has remai ned

F
a maj or conpl ai iz eﬁr?tﬂ?ﬁ"'b&ﬁ%fﬂ?ﬁ?@“&%%?f“@" qyart andpint. o erci al success of
thick plastic freezer ba‘gmterhrfftehz;rblkmfBherebmefhtd@mamgfqnﬁmhmtwnthat

reversibl e prﬁpe&&ndvﬁbntd%&mo} % fJoB%@ioﬁ‘st#%W
u

com o et o ey ook AL U ATOU S
and oxi dati ve r dhHaningtpnpublished i 4991y Iechnomic Byhdishingsiet, incf, atriageind). Cohtymers
typically describe freezer burn in terms of three main visual attributes: ice crystal formation,
product dehydration, and color change.
25 Freezer burn has remained a major complaint among consumers despite the
commercial success of thick plastic freezer bags. In the short term, freezel; burn can be a
reversible process. inthe iong term, however, freezer burn causes a complex deterioration of
food quality involving undesirable texture changes followed by chemical changes such as
degradation of pigments and oxidative rancidity of lipids. Taste, aroma, mouth feel and color
30 <anall beruined. Freezer burn of raw red meat is particularly critical because of its impact
upon the color of the meat.

Aforementioned “Packaging Foods With Plastics” provides an excellent state of
the art summary, with all the information on {(commercial) " packaging fresh red meat collected
in Chapter Seven”. Curiously, the book does not appear 10 mention freezer burn, apart from

35 definingitinthe glossary.

“Keeping Food Fresh” is the title of an article in “Consumer Reports”, for March,

1994, at pages 143-147. The article is too recent to be available as prior art against this U.S.
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30 can all be ruined. Freezer burn of rawred neat is particularly critical

because of its inpact upon the color of the neat.

Aforenentioned "Packagi ng Foods Wth Plastics" provides an excellent state
of the art sunmary, with all the information on (comrercial)

"packagi ng wo=sghessed neat coll ected I n Chapter Seven"PCTAUS%02USSy, the

book does not appear to nention freezer burn apart from 35 defining it in
t he gl ossary d Fresh" ist t|tIe of an

article in et PPy f"§“mhf‘8?5 ‘tﬁfé’heﬁg areot intergsy gyshowiing fiie apsence,pf certpin
Thearticle is WB@Q*E@Q!H&Qfldﬂmefam&nhamhnmapmabﬂnmfthea:gaemwemﬂms U. S.

WD 97/ 29966 The "Consumer Reports” article attempts to answer the question as to which
PCT/ US96/ 02135 | ication. Nevertheless its t7c'ont ents are of

interest in s h%ad‘ar?g"gt'ﬁﬁmagEpiaﬁ%cogtﬁ""gg‘r Yvaer| paper, bags wraps orreusahie containers) dg,
t her ef or e eahathebesyiobleé(1hkseping food freshforiTthe thmg hauks s@Yut iawestameraibenst, and (3) \mth

Thek Consurrer Rﬁmlasrrﬁsmaé aumrbﬁn&&esmﬂwcs nt%pa&w@rmééﬁ’réu@rﬁﬁée%sﬂ& hepagdl g |h _
pac agl ng mat e as S or .reusanpl e
cont ai ners) do”g?"téﬁ& “tt 9?1')% "g’ﬂpf’c%a'ﬂihﬁlf)afg‘ﬂ"f'ﬁ“ wRttsng
haul ", (2) at tobiainer CQS%MW m@f@w Cemern(ns)"wmmplasttc filmsandfreezachapes)t
envi ronment al ama&sgamhtaousnemipatngsecaae%km@.a ailwnl%hﬁa&meﬁ&%%w FodPlgs (at

ut t hat fo st.ore i c_contaliners can

145 d
2319 fe er from"g ezeé)&g er fw'?q'?g'gdw" gHerdims e’%’@ﬂ?ﬁf‘?ﬁ'?"?’(‘yd”% efe does
Concer ni ng " wr g articlegisclaseiorsupgdstithe invention deszuihed bansinatiyr. | t advi sed

agai nst doubl e wrappi nmmﬁwmme\free&ﬁrmamrrﬁmﬁkm&mtﬂhs&fwm&gﬂn&mour
tests 10 S hov‘@oqlb%%tﬂs .98."? {w?_'so)%%?a% F&waengtgf wallé.a’;o[ma o(;theée;:é]at%erﬁ}égla?ﬁgﬁl ection

anyway" I on
descri b ed her efr#spqriation and storage of food. U.S. Pateph@Ztﬁ&pbﬁgmphqllmms@nc trextlatieth s
descri pti ongs OfundteBagO.Us.s.iPifeats, 21, 26 AGkdvgnrdidledcHibe’ b SCoFying Bag ok ) ettiid hofme

i ncludi ng so Gat Se L& t he
transpor fat i ooy SRR HARhC SraeRfoio el Rl s
concerns an | n%%ﬂpé&xembmfanehew 'e@|®'emkasﬁf°fﬁ‘e!1@'28$ MQWQ)
descrr bes a Caassigned)toBagDovs Ohemi G Cdnhpapy)R€188es to an invprived FFregzermd Micdwiaed oven lt

t haws" P@abe nf’he%ag 2 ﬁarﬂ f(‘t%%Jt ﬁiheﬁ W% ﬁggch%rd? ija?)urpqg%gw 3 5 U
b

dupl expaper ba eat a rese
Pat ent 4, 35820 rent 5”%%’3#%‘&&@6*%&%@% "'tbﬁ??&'ﬁyfhﬂ"&reat &!!P f"aﬁ
I mpr oved " Fr eefped bags apdeor toWavevertiiick food coBtagting widiecdopgred o the investiodidescrilzedi Ng

shaped pouches,phnAatr Noe dfthede patentéBhpedio (SdOH freckbrBurm.
Books on “Home Freezing” are of interest to this invention. Concerning
"Wrapping Meat for the Freezer”, the book "Rodale’s Complete Book of Home Freezing” by
25 Marilyn Hodges and the Rodale Test Kitchen staff (1984) suggested the hardly convenient
method of wrapping meat chunks in a single Jayer of freezer paper and “sucking out the air
with a straw” (trying to avoid getting bliood into one’s mouth) in order to reduce the amount
of dehydration in the freezer (see page 173).
There is clearly still a great need to improve existing methods of packaging fresh
30 meat, as determined by consumer surveys, coupled with the fact that there is a huge retail
market in the 11.5. alone, consuming multi millions of dollars worth of plastic packaging
materials annually.
in contrast to the known prior art, it has now been surprisingly discovered that
certain types of multiple walled plastic bags (defined herein as “muitibags”) are better than
35 corresponding single wall freezer bags (having equal or greater weight than the multiple
walled bags) for use as a functional freezer bag for preserving meat without freezer burn.
in its broadest scope, the present invention provides a freezer bag comprising a
multibag having at least an inner liner bag and an outer support bag, the inner liner bag
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20 Patent 5,005,679 (H elle) concerns "Tote Bags Equi pped Wth A Cooling

Chanber". All of these food bagsappear to have very thick food
contacting walls conpared to the invention described her ei nafter. None
of these patents appear to focus on freezer bum Books on

"Hone Freezi nWO%RHf interest to this invention. Concerni nBCTUSIORBS Hhi ng
Meat for the Freezer", the book "Rodal e's Conpl ete Book of Hone Freezing"

by 25 Marilyn mﬁ%ﬁﬂ&siﬁ%lﬁ?&@ie@ormﬁﬁwﬁm téé(e@ltefralgwéw%q&ﬁteggest he
hardly convyeni en%f . _method of wapping nmeat chunks I n a single layer- of
freezer paper antP™ingedgeigalsgichsidevwiihaving aigpedge,andtheliper baghayinga foled pdgey
gett 11 ng bl ood i néefinbyshsbaroir dftheilinertiagahe utersastondad RdvingWo Klewalls attiched
dehydration in t %ﬁr,e+§$qe : : i
clearly still a E?g%% need 10 i '%%3;&%%0?{' tlnﬁédgr?é%%sé%fsfhg?wﬁagggggt% ‘e.?qeésh
30 neat, as dét ePSfinEdhesPepina multigag, agd;the suppont B3p havipg a faidedregdge defiping the
there i s a huge batam ¢f the multibagdsthi tapredyésaf theSnerdhgbeing ttatisadto Srginiel kirface of

mllions of doll LBucti ' i ng. ] i _
In contrastt ot heeglfﬁ{)vm 'ﬁﬁfggﬂ@ﬁﬁﬂﬁ%%hgggﬁh?ﬁﬁ%%}"ﬁ%‘k’a%@%%%r ed

t hat cert ai ntysypeELot Bl SORIMErEW- pl asti ¢ bags (defined herein as
“mul ti bags") are better Firther&Sording tethp presinninpventingis en applatatdsfareraking agibags

(having equal ,pr ngirigat RSk ﬁh&ti“}%ggirnfanrm‘:e}l@k@r\s\ﬁghcgég?)i%j%gggﬁﬁfgﬁimﬁég

as a functiona ére zer ﬁag i;or tEreserw_n‘ﬁ%srrea reez
In its broadest YEHPEMOPREK fimwehhavingasbicknsssofgreaterhan i mi} gndafisst trapsyerse web
conprising a witith betwwesn racelieledgesiméapsfor formarding atledst aseconld sigprrdiiastofil mibedr

support bag, th ehivﬁi%@&hil:lin@ﬁ lof 18@ than 2 mil and a second transverse web width between parallel edges,
-2- WO 817/ 9'%1? 6 . . . -
PCT/ US96/ 02135 the seconquansyerse web width being smallenthan the widthof the firgt theemeplastic film,
att ached t ogetshemearsfangveriayipatheserond thersoplastizdiffe web onto tHedirstthegmapiigtic fleodeb,

SafC_h Si deY\/ﬁl I bh?NJtﬂeer?hi %pa:fiﬁa@esoimmltiﬁlrﬁiva?Fnemgorfs&x%mtﬁe%%fé%dtﬁdﬂssﬁc
efining the bottom . li.ner ba e oyter s r avin A

si dewal [ s attac h;éia' wE%mb}'%'“éPﬁg?”%’g%@mr'é?ﬁE’&' W@'@g'fogéf ?ﬁg%dﬁ’é'g "f‘%’f‘ﬁﬁ%‘
edge seal s, eachfilgy. meansfor foldiog the fitresin the grensverse direttiom, ang mdaps fopsealicutging thehe

mul ti bag, and t hiided Aparé fdradadsavi ng a fol ded edge defining the bottom

Of ihe multibgg. the toPygadPsedbing iink bibnt nachuon s Hrappbrols IF Sreb AFHG ot 205
two film webs comprising means for providing at least first and second film webs having first
and second widths respectively, means for overlaying the second film web onto the first film
web between paraliel edges of the first film web, 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

25 forapplying said sealing band of material along and over parailel edges of the second film
web.

FIG. 1A is a front elevational view of a prior art reclosable thermoplastic single
wall bag having a zipper.
FIG. 1B is a cross-sectional view taken along reference line 18-1B of FIG. 1A.

30 FIG. 2A is a front elevational view of a double wall bag in accordance with the
present invention, (i} having a thin inner wail or liner, and (i} having “common side seals”
between the inner and outer walls and, optionally, (iii) a vent through the outer wall to
connect the space between the inner and outer walls to the atmosphere outside the outer wall.

FIG. 2B is a partial cross-sectional view taken along line 28-28 of FIG. 2A.

35 FiG. 2CJs a partial cross-sectional view taken along line 2C-2C of FIG. 2A.

FIG. 3A is a front elevational view of another double wall bag of the present
invention, with “separate side seals” and having the liner bag attached longitudinally across
the total length of inside surfaces of the support bag sidewalls.
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each respective sidewall of the support bag wherein the liner is

t hernopl astic and has a t hi ckness of less than 2.0 m| (50.8 mcron).
Further according to the present invention is an apparatus for making
‘mul ti bags 10 having at least an inner liner bag and an outer support bag
conpri si ng neeswder forwarding a first thernopl asti c MOIMU$PGEA3Shavi ng
a thickness of greaterthan 1 mil and a first transverse web wi dt h

bet ween parall el edges,¢ %y@;q nopl astic
filmweb havi ng a tﬁ?’g éj"’ ‘?5 es %’E’gw%d@ﬁ&ﬁmﬁ&gggfnaé]géansver se
web wi dth between paral f %&"‘e‘“m" vieyetakenaiong ling Im3CREFiGe3Beb wi dt h
bei ng smal |l ert han the V\ndihasﬁfrddneleﬁubﬁiivbh@fsﬂpdhsﬁouﬂefﬂbiBago&ﬁwep?a&ﬂs

foroverlaying t; fefoTqle] r tic
L meb . EER BN W B lached o hibigP it Sl e NS GRIR T

attachi ng t he JBeigfife rasrespis PE&’H‘EQS“‘W“F'WW%‘B%@EWWP&‘P livaehegand ast i c
filmweb al ong spwcaiﬂaehaﬂdgeenaiedtmestsapaﬁdcntﬂmmpdrasg.l c film neans

for folding the films ipf tﬁ?satp[ao %&Jﬁ%kﬂ@naﬁ@mgﬁfmﬁo{ﬁﬁeal

cutting the f ol ded |Ims her
according to the presen'fG1‘Wv‘é‘r??f‘t9ff'?%“§§ﬂ°’&b1ﬂﬂf’&*ﬁ%a‘?'&""at“ﬁ‘&%ﬂﬁ%4&t | east
two filmwebs conpri si ngemrdmelemnna:m@faa-iayemm;ﬁagbﬁhemnmmdnfl | m

webs having fir 9?.@,&"% . yi ng
t he second f{ol '%t"" %’r’n‘ﬁg}q'thﬁe |rst ?B{Rnsr%w%{#%@t%e en bar r%ﬁ'irreanzglJeag of
the first fil m%ﬁ‘"ﬁ?@?ﬁ powtits$riareag at | east one seal i ng band of
mat eri al capabl e of beiFg. Ssmasabdradokmbmiﬂéwhbag;lineaa-}sabimamof both film

vebs, and fmeans 25 ol ARMcYainaiiries S&dtrel el 38 e SEBEBIAG sa i 40

over parallel ed ﬁ]f the second
is afront ele nefaysy betwsen linjer bagang siopert B3 &f FIS3 opl asti ¢ si ngl e
wal | bag havisng a zi ppelFlG 6Ais a front elevational view o4 fiackdbie of “meat inlaciDsedbagt ofaimea |

view taken al ongvengbgr ence |ine 1B-1B of Fl G 1A. 30 FIG 2A
is a front elevational view, of a doubl ewal | 9 in accordance with the

present invention, (i) ﬂﬁ#ﬁ@‘?’?ﬁﬂ?@%%ﬁ alqno refergnge line GRPBATAS 8, j g
‘common si de seal s" FIStisedisgrarhmatiafiowrdisanain ton oremanghlipgocess df thepresental | vy,

(iii) a vent thﬁ@ﬂg&h{oh@\amgﬁwmnmt,gem,baggonnect t he space between the
i nner and out er walls t

t nosphe t he out
e 2 s s tal - cr IS Kada AR on ettt for hPRee 4 e Satuyenyonter
2A. 35 making freezqreagszt@wgya commonefigs sedrbeg\seeéveitmmanmsmsn al ong
line 2C-2C of FIG 2A g ureQAasafrontelevaﬂonaﬂﬁof%oblﬁeﬁalfEa@macﬁrﬂé@éhﬂﬁﬁﬂe

11 5ol 20U SRR, Witk 5o S s By AT £
total |ength ofdt lﬁﬁﬂlﬂén%‘fﬁﬂ’%&s of t he suppor t bag sidewalls.
- 3- 25 Figure 9B is a cross sectional view taken along reference line 98-98 of Figure 9A.
Figure 9Cis an entarged cross sectional view of a blanket seal for attaching the
top edges of the liner bag to the sidewalls of the support bag.
Figure 9D is an enlarged cross sectional view of another embodiment of a blanket
seal for attaching the top edges of the tiner bag to the sidewalls of the support bag.
30 Figure 10 is an isometric view of one process for preparing and blanket sealing
bags of the present invention.
Figures 11-16 are enlarged cross sectional and plan views of various preferred
embossing patterns for embassing the either or both liner bag surfaces.
Figure 17 is a cross sectional view of a preferred process of making the bags of the
35 presentinvention.
Certain terms used in this specification are hereby defined as follows:
“Muitiwall bag” is a bag having walls made up of more than one layer.
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PCT/ US96/ 02135 FIG 3B is a partial cross-sectional
view taken along line 3B-3B of FIG 3A FIG 3Cis a
cross-sectional view taken along line 3C-3C of FIG 3B.

FIG 4A is a MOY2Pevational view of a further doubl e wal | PEHYSH2Pfe
pr esent I nvention having the |iner bag attached |ongitudinally across

a gort:f)n of he_tOE al Iengmgﬁzba?;#{&&f)ﬁﬁéiﬁnﬁ#{%ﬁﬁwmmamfggg

si dewal | s, erein the space betwe e |iner bag an uppor

wal I's is connect ¢§PRIFER "'g?lgms’ﬁ%%‘ée %ﬁ"ﬁ"f%"‘m" ™ ﬁ@g‘%‘éﬁ?" reform the abuble bag {a for
FIG 4B is a par thaabinggwseies etasimeamirket).ew t aken al ong |ine 4B-4B of FIG

4A. _ Fl &* difthexibag s RAEDy defined aPsrinR 6/l Bag RéHsistinfob ah BtEN
along line 4C 4C of

F].G 48. . ] . ~ FIG, 5A’is a fron .
el evational vi®w sSFp%{ll?—glaﬁéﬁ'f'""l‘ﬁﬁf'?ﬁ'ﬁﬁ%wgf’e{'ﬁg“meég’@d’tpwgwm"’f inineg
an innerfil ml ayetothesuprastbaghe | i nerbag and t he support bag wherei nt he

::II gerStéag h?_s Im CrOhﬂ|'ﬂﬁlti?$§*@d~lﬁmyaeﬂﬁe|8aﬂr\rirlﬁt_aéi%l-bg havsngafuelgsltanouteAr

IS a part] a I QSS-Sectl onal VI ew ne - 0 . .
F1G 5 13 a baroBRorElegaed Sifier NG bag WhsfeRiotifher babds marilbun gpt omplecaloines
showi ng an cletthesupport bagr andioptinnaily addisiond dayers betwieentbe tifen bacgsamd tise sppymirt

bag of FI G 5A; Ifag. Thesimplest form of a ilifibaglish dupleRbdd. ONt €l evational view of a
package of "neat in a cloged

" of,the .. invention. . .
FIG 6B is a cross-secti on'éfm%/)"l%g"vﬁ"? 813%%”5&"8?@*?’5%?’5%&%“@%’%%%B*'&fa"ﬁ"e
6A. FIGS. 2A-2(:| AS shwrt in FIf. 24, myltibgr 1 compfidenan alitergpoonsimmortdag 1 2andwal
process of the priaséBbgorliner bad YE BUpgdR tag 2 BBUINGG bifeda sealiBT 2#land fideaRtgdlR0S -

20 i Lagr ic flow diagramfor. a prqocess af
The present i nverfPioy et et d ulsb @Yot AT Sion Bl bic e
seal between t e qqdmaimum@rgggmldogmulﬁbag 10. Support bag 12 has a yenting reea®s | s
a front el evati onath aivewhole 9githeightidewsitl1b. ey bad 13GE6U06 3G Shotinlb lih&Qd and be
present | nventio epar text

particularly emggggg&#nggﬁh@? "?%cég'?e'f%gf'f%gs%’e"? ?&raag%g?'efgge’“'s’that
Figure 9B is a crib€doesediishann by lipread and Reare sgrame) with anastivnef thejataengyimotsrge

Fi gure 9A. seals 21, 21", Figure 9C is an enlarged cross sectional view

f a blanket sgal for attagh Iy to th
sideval I's of tfe support BGAl IS 20 oo 2 TheFG 2P e SR AR oo

PO g. . . , , S,
cross sectional vgipally actossdnsios srfages?R470° ¢ purgomn pagsidewalis 19, 19:fogming liper
attachi ng t he tophsst@peiing t3c Thdiinerbapisdorigituditally attskdeditoltBe seppdritmagatippor t

0 ang ) A A A M g
Fi gures 11-16 ar ee%gﬁzgrzgetﬂ’%gga%’éwg’n’af19aﬂﬁd%F'éH?§9‘F'% of various

preferred 25 As shown in mare detail in FIGS. 2B and 2C, support bag sidewalis 19, 19’ and liner
bag sidewalls 17, 17’ are generally separable from one another except at edge seals shown by
lines ad, bc, and attachment ab and have a space 23 therebetween. As shown in FIG. 2B, liner
bag 11 is attached longitudinally across support bag sidewalis 19, 19’ at liner bag edges 28, 28"
such that when closure 14 is pulled apart to form opening 15, foodstuffs are placed into the
30 liner bag 11 through opening 15 and liner bag opening 13 and the food stuff contacts the liner
bag 11 and with minor manipulation of the bag, the liner bag 11 conforms to the shape of the
foodstuff as shown in FIG. 6A and 6B.
Closure means 14 may be any reusable closure, Examples of useful reusable
closures and how they are made and attached to bags are found in for example, U.S. Patent No.
35 4,561,109, U.S. Patent No. 4,363,345, U.S. Patent No. 4,528,224, and U.S. Patent No. 5,070,584.
One or more vent holes 99 may generally be placed anywhere through at least
one sidewalit 19 or 19’ of support bag 12 or anywhere through at least one liner bag sidewall 17
or 17’ or through both sidewalls of both liner bag and support bag or through one sidewalt of
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enbossing patterns for enbossing the either or both |liner bag surfaces.
Figure 17 is a cross sectional view of a preferred process of nmaking the
bags of the 35 present invention. Certain terns used in
this specification are hereby defined as foll ows:

"Mul tiwal |l wegyraesesa bag having wal | s nmade upof nore than egEUSesR2L3s
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PCT/ US96/ 02135 one W thin

the other, whi CRSoub &2 seeperthas. ‘ﬁ‘e"mg’eevé?‘gipgag#'ﬁ?’oa\p’?\%g‘g‘é’ﬂé‘i"&’@ bags,
whi ch separ at e eiSegs§nerdng Q'Fgﬂ eflasf 24 onsuppert brgfpided dsigg 2§ ordothdiner bag and suppert ng
gr?cer h es at abS%JWeHBﬂdféihl) 26. Supp(:o[rtbag 12 referablyhasAoréiﬂiﬂﬁvgﬁ?olgb§amg@by
efined as an in cansl_stin n_ou or ag .and an
hner 1 i ner gmtﬁ'ﬁ%?é'wf?ﬂm&{maé"’%*"'3°§35a‘f&°r§"f%§b°f?a{’@s e
{j 0} ned . E;:g;g &gzm?g the snd;{w:l:‘s 19, 1:’ of the supporthag tdy Menﬁgy'smpg:tgts e bé
efi ned as an by o Byd 123 REUP Emﬁidﬁﬁﬁe d i IVEPS) g an
an inner liner M‘%‘ﬁ p, H:d ]o : tpg‘% nd ar ik pem" or?%? etely)
j oi ned bF'ﬁgesupe oar °ﬂ“er 1 on’fale]"'g 1%’d%t R?’Z&&'s bet ween
the Iiner bag and the s\(fpbmﬁothem%gtmcﬁn'eersinﬁmseswomqﬂtefd'eam;wtfécsaga| s a
dupl ex bag. contact of the liner bag filmAS mRatD Uekiting Permiis tHelifheflitlelr tdXfify ©fthd MeatBy eSENt
o DD g 195 Mg 5125 h&ad 1l Hove more infdbSientys f%.%osugfo A4k T onervise

2A, nul ti bag ®o conpri ses an I nner

bag or Ilner b aguidif thespaerhietwesnshetyvo; @"bﬂﬁ“@?&%ﬂ@ ta fixed valurpe. The suppamd
fol ded edge 26 bagfilm is Génerlly Rgrelsiiffthabthe In&WQFMMQhﬂ&ﬁE&Epﬁbdlﬁgﬁﬂmﬁdsto

cl osure neans | or

rel easably cl oi’ﬁlﬁg'wﬁ%}bggd%ﬁ%g ﬁg&ﬁﬁg@* tE'g 1‘?‘5’ H 'ggajeﬁ{eiﬁkgﬁékér)% bj

such as vent hGF%P'Q‘Q‘t’ﬁF‘bB%% %F%MM“%@“WFM’ Hﬂaflsaﬂﬁm‘@é‘émb\’%om
by |ines ad jgndrobaticking togethierduiiray) mbifaetheecof e mistfibaged by | ine dc. Liner bag

t1 and support bag 12 SghSmGlgpdtitheter dt ttlvent holes inSitndi 4pfors gﬁ'hﬁ?r%ﬁgm by

| i nes ad and bc are commo tion o
seals 21, 21'. support bag should be as few and as small as possibie so to make the hol less visible to

consumer. However, the vent holes need to be large enoughto allow the continucus expelh ng
of air from between film layers during manufacture and to allow the consumer to hand-expel

20 air from between the liner bag and support bag during use. Thus, the number of vent holes
needed in either or both bags will generally vary with the size of the vent holes.

Generally, there is at least one vent hole in either the support bag or the liner bag
and practically there is no upper limit to the number of vent holes in either or both of the liner
and support bags. The number of vent holes in either the liner bag or support bag or in both

25 liner bag and support bags may vary from at least 1 to 28, preferably the number of vent holes
range from 6 to 28 and more preferably range in number from 9 to 17. Generally, the
diameters of the vent holes are greater than 450 microns, preferably from 450 to 750 microns,
and more preferably from 450 ta 500 microns in diameter.

The means of attaching a liner bag to a support bag to form a multibag of the

3¢ presentinvention may be any means known in the art. The liner bag may be attached
continuously and uniformly along liner bag top edges or attached in a discontinuous or
intermittent manner along liner bag top edges. Useful examples of attaching means known in
the artinclude hot air hem sealing, extrusion lamination {extruded thermoplastic film between
the film fayers), hot meit adhesive (placed over or under the top edges of the liner bag), heated

35 bar heat sealing, ultrasonic sealing, heated rollers or belts, adhesive film strips, infrared sealing,
radio frequency sealing, or vibration welding. The liner bag may also be attached to the
support bag during manufacture by means of post-applying closure profiles onto and over
edges of liner bag film described hereinafter. Use of any of the above means of attaching two

-



20 Referring to FIGS. 2A and 2B, liner bag top edges 28, 28
are attached | ongitudinally across inside surfaces 20, 20' of support
bag sidewalls 19, 19' formng |iner bag throat or opening 13. The
liner bag is longitudinally attached to the support bag at } 96/02135
presel ect ed dVOOHMES rom nul ti bag opening 15. Alternate nea ETS T hi ng
| iner bag top edges 28,28 to support bag sidewalls 19,19' are

descri bed bel ow. lrgﬁlebs iarge#y depends on u%%ﬁb:ﬂw aﬁ@m}g&@%%nhﬂsﬁltﬁnm ARk 18C.

support bag si dewa 17' are

general |y separ al??g %éﬁ'ﬁ%"ﬁ?%@%‘?@@eﬁ’t‘hﬁ ?‘gﬁfb’é %%\Aﬁl‘?‘? $jpportbag 12

lines ad, bc, andionttopeiioesi28.2B’ kyrkaisof @ hingetype blatket ehld? disctilved drmonadesiti own
in FIG 'ZB K N€khereinafterdfd shbwnlisrigldcached | ongi t udi nal | yacr oss support bag
sidewal I's 19, 19" at lin t hat cl osure 14
is pulled apatto form o%Hf‘rfg“‘ﬁggagf"ééﬁﬂﬁﬂtg‘"ﬁ?‘ﬁ’“p‘f‘é‘d’éﬂwﬁ"\ﬁh@?ﬁé"’éﬁé?'l"?féT
bag 11 through ofebe pagkabsd atathe Enee badthrpugipte bpenirigdn thechultibag.fstsoke the fghd or
Icont aC}3 S t?i i n?reatwumhbaﬁ\altirﬁ h%id\h&bﬂﬂra S thOnHerbdg c&iffoﬁkhsuhamenkhe
i ner bag conf or a sho

6A and 6B, " oebrheincftnetbod QP 2 he i suiops %@ﬁﬁﬂ”%nfyﬁﬁ"mg AP e
Exanpl es of usef bbg.nmmﬁercl«etheﬁmmmmldammWcameemdmfainmtothe

attached to bqgs namaé m@m&&a&n&xa&ab@om ed iRAnRNibabRavingBn irthePifbr 342,911
U S. Patent No. 4 gadoutersuppo§b P?Zt ent No. 4,528, 224, and U.S. Patent

5, 070, 584. or nore vent holes 99 may generally be
pl aced anywhere through a&"oﬂeagnbt’d'memeﬂée@l!@bmﬂthwim@hﬁ@ﬁssbup@brt bag

12 or anywher e t upitah 466t A A LAIA FiGS) rnracbﬂamsagima.lnbnswaunerbagaﬁ aad7a support

through both si dguel] 3,900l DRLuRA% Y mUBRR Ll 305eRts b)ef Y Dliwais
WO 97/ 29966 15 46,46 (FIG. 4B) and a folded edge 26. Liner bag 41 has edge seals shown by lines ad and be

PCT/ US96/ 02135  joining sidewallsAg, 49" (F. 48)a6d afoflied UieQa! RéIerEing {OFIGS(EB 2AD BA, tyeRiges

Comnort bad ol ade 8 B liRg Bl 4 irkitkined loncRlifdly ot liaB At 2838 oF llfort s
odnes 24.26. SupgdswalBas 4 Jorginglipechmpening WoFdsesspis be apadagliner 84 200 and
t he vent hol &sepdrateS fromaddgé sebits ¥4, K41 obsuppaitvialal, :d&mﬁsﬂ&ﬁgsuﬁpbundhagf 12

25,055 "5 “Thest I sl R M e AR AR
support bag 12 t &RPAE bagh Aaindhegmbodirnthowe ingig 2ﬁéf‘?ﬁ°t’%“&ﬁ"&ﬁ" T\ andiper
bag sidewalis 49, 4% have a space 23 therebetween. The liner bag 41 may be attached to
support bag 42 along liner bag top edges 48, 48’ by attaching means described hereinbefore.
Preferably, liner bag 41 is attached to support bag 42 along liner bag top edges 48, 48 by
25 means of a hinge-type blanket seal 97, described hereinafter and shown in more detail in FIG.
9C.

Anather embodiment of the muitibag of the present invention is shown in
multibag 50 of FIG. 4A and in FIGS. 4B-4C. Multibag 50 comprises a liner bag 51 and a support
bag 52 having a reusable closure means 14 near the top of the bag. Liner bag 51 defines edge

30 sealsad and bejoining sidewalls 57, 57’ (FIG. 48) and has folded edge 54. Support bag has edge
seals 60, 60’ joining sidewalls 58, 58' {FIG. 4B) and has a folded edge 56, Asshown more clearly
in FIG. 4B, liner bag top edges 53, 53’ are attached longitudinally across to inside surfaces 59 of
sidewalls 58, 58’ along line ab as shown in FIG. 4A. In this embodiment, liner bag 51 and
support bag 52 have separate edge seals. Asshown in more detail in FIGS. 4A and 4C, top edges

35 ofliner bag 53, 53 are not attached to support bag sidewalls 58, 58’ across the total
longitudinal width of sidewalls 58, 58’. This attachment of liner bag 51 to support bag 52
creates openings 63 into support bag 52 adjacent liner bag edge seals ad and bc. The opening
63 into support bag 52 is open to the atmosphere when closure 14 is open. The liner bag 51
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bet ween sidewal I s 17, 17'of linerbag 11 and sidewal ls 19,19" of support bag
12. Venting to the outside atnosphere increases the
anount of cling or surface area contactofthe liner bag filmto neat.
‘Venting pernmitsthe inner liner to cling to the neatby 10 allowi ng the l|iner
bag to novewomrg9eadependent |y of the support bag than it BEFHEPROIBS

woul d if the space between the two filmlayers was closed and of a fixed

i %”EndT?ﬁeSSt e stm%%?“ Pl g 3 ATRTRG ol By Rt 7

of the neat if 98% urs Havi ng vent holes in the support bag
al so prevent air bubbl oufotienerhisudirheng of il dbayae thelphederitinvantion Ys3hwmin thutibay e nt

the filml

the | 'bagt 3Y T 0 bPrié.sRThd il $h0sc. RAURIHAG o EAokifAd odHRM) e HicPr13ha hidBort bag
ei ther or bdt h7ghaving %fevsatlaaosammm'% d9pd1ep 7 his gefined by epos eeals shawn by Jines ad s
smal | as possi bhebsjeining sidakisis 80) 60° KRiG;.58) dnd bas fuldad dige 74. Gubﬁmhag is defieguner .

Ho th |

oxpel L1 ng. | GerdtlyEy eBfeiieid R, R Ry MR B bl BB IR |

al | owt he consuiawitgFIGs iy apd3Sdinepbpa ft ?“’f‘r‘%‘fﬁ‘ﬁé?%’é’ﬂ“‘t‘?fé’sﬁﬂféw d
support bag durthregghsiiewails8as0’. RiaferringtdEIG. 58f top edyes bidinerbag 83, 8B'apsiadt selledi t her

Or Dot h bags, Wi kderofilithy 3bod ehedbnielhihd dnfh of iddivail o2 B2 1afRidy hn%%%%nga hed

General ly, re is at | east eln
li ner bag 3fe3s Bt dep edast 9fingribag 83, F%aﬁifhﬁ‘b‘}?éﬁ"’Wf‘r?Pﬁ “‘!‘b"‘!‘ mﬁﬁﬁ'ﬁs of vent
hol es i n ei t herpesing&itth lindr bad) Referringrto FIG. scandtnsaqmmstanbuagsﬁlmeﬁrmnber of

vent holes in ¢ ' fand in both 25 |iner bag
Siridithed meuaa@ﬁnebagjgé H3RGH by ngﬁ

and support bags may var rom at ref erably the nunber of
vent hol es range f%@sf'@%e ‘ﬁ%?’&%‘ﬁ't"ﬁﬁ?'g atspafipamilivers r om

9 to 17. Gener &g Yop eilges 83, 83’ tolsuppert bagsidewallsi§2, 82 hipleiZH mthaaeagifdmérebagtoban
450 i crons, preaaeraafabsth;tramnoéﬁe.cmtz SUppbit bigitRewails 82, a%“%ﬂﬁ'&ﬁb@é;ﬁﬁﬁrﬁmoey

from450 to 500 m crons |n means

attachi ng a | i REPeHipyestipny EH’ng?‘I’%ﬁ’%*&rﬁ'ﬁ@?ﬁ?t‘ﬁﬁﬁ"ﬁ‘f“ﬂ"ﬂé‘%ﬂ?&sent
i nvention nay [begsidewaliv8da82’ Wwhereportinnsidi imnarrisyer 7 tave bean remmyed. mthisiembadimeothe d

gont i n;lousl y aﬂdrerﬁhftWeﬁ'Ms .ﬁtt.?rwtahmem fb.a&a.me tﬁi%%ﬂ%ﬁtﬁ&lﬁﬂ@%bﬂm@r |

| Scontil nuous en ner u
exanpl es of 4t t”é%ﬁﬁ‘ﬂ%ﬁ%béﬂs Wﬁn"'}eﬁgﬁgmﬁﬁg{}%‘r’?‘s PARRS %%aﬁg'pgﬁg %@%ﬁsé"{
seal i ng, ext r ustabin anpembrdinen of the preseatigvention. Aodiscantinupusior intermittentattachmentt he
filmlayers), hﬁhafﬂ?hlm&@b@ﬁia\tﬁbdo&'ba@ﬁﬁyﬂmnﬁﬂewmbnﬁehﬁoﬁa&mm%oﬂheﬁ he

i ner bag), he ultrasonic seali gn Qeate roIIers
or belts, adheghﬁeesw 'rﬁl%g?" "HP r ar%'dea"ggr'ea"“’ew?be%h e} cfug?l‘%

seal ing, or vi lS‘P%ﬂf’Fon wel di ng The | iner bag may al so be attached to the
support bag @uring manuid&izsisgenly theiide ofthe Upport Badldhy toiPe StndSpHere vtieafl | | €S

onto and. over closure ‘,?QQ,E%? 9];?% {l%hoﬁﬁil ufsérmeg\g%ql# fpo%im %epﬁ\eﬁrﬁgrbaygﬁd tﬂL
any of t he above means o
- 6- support bag 50 to enhance the clmg of the liner bag to the meat. Holes 75 are only along the

point of attachment of the liner bag to the support bag. Holes 75 perform essentially the same
function as vent holes 99 but are typically much larger than vent holes 99 and microholes 78.

30 Microholes 78 are generally uniformly distributed across the entire surface of at
least one sidewall of abag. Vent holes, on the other hand, are not generatly uniformly
distributed across the entire surface of at ieast one sidewall of a bag. Microholes 78 are
distinguishable between vent holes 93 in that vent holes 99 are few in comparison to the
number of microholes that would be present in a sidewall of a bag. Normally, a multibag of

35 the presentinvention would not have both microholes and vent holes since the microholes
would permit air to escape as well as allow water to permeate through from the meat to the
inner film layer. Boththe support bag and the liner bag may have microholes through



WD 97/ 29966

PCT/ US96/ 02135 filmwebs |argely depends on the chem cal and

physi cal characteristicsof the filmwebs used to make the |iner bag
and the support bag%Pr eferably, liner bag 11 is attached to éﬁgg%rt bag 12
al ong top edg by neans of a hinge-type bl anket seal PPbed
in nore detail herei nafter and shown in FIG 9C

To use a mul ti bageqectvBgdéandds. erﬂaﬂx%ty’tﬂé‘hne%% of fieimulfid %ﬂ'mWn"i’tPﬁG§ b&sERR
or neat to be Ralckaged into t I"i ner bag throug opening 1n the
mul ti bag, stroke THE'8od or meat with the hand through the bag

t hereby causing the | i nelp pirsticet ioodstuffsoudnat medtihoukhbe placmsilinto multibag zharetiiey Of
the food or neat mdatiwb6ld ERRbRthelhédag7H muw &h%eﬁéﬂ%ﬁhﬂ%rﬁiehﬂfﬂmrt he
l'i ner ba t}%qu eg;ter 4osaed tg‘g‘1 sz‘g %&%le %%HP‘EB'%

si gni fi cant egen a7 yratervarid e b, mﬁ&@" B Befdwer
meat 300 packagec?7“f9ubﬂswdl!"Bb%alllﬁmthgjlmnbammumﬁondvCdm&agttb&meat‘ssurfmd an

outer support bagnifdrm contactofthelmerbagwnhmeﬁ@ﬂre%{ tReTRER FrB% Bhin ireézbﬂ)mdt' bag
of the present invention d

FIGS. 3B-3C. Miltibag 40 o%'%@gg"g'ﬁm‘ﬁ’ern 'Hﬁﬁ“ﬁ‘?“%ﬂﬁmﬁ"‘i'ﬂ'ﬁbﬂﬁ ftia ﬂy bag
42. Support bag 49ensally and substantiely eveuly spacedapant from 4achiatheeokgeths eatire sutfbcelatea

j 0i ni ng si dewayy &fa&&wﬂ@rﬂﬁw‘fﬁﬁim%oﬂ@eﬁr&&iﬂﬁgaSﬂﬂ@d&@ike»’n&tﬁ?&r ﬁgm41
? EIS Gedgg) Sgﬁljsasf o}q%e@yma mqgéﬁgﬂa "r'leée' °6f'1'—+'8g‘°9§ méfF?d"'i?ff “?lﬂblé‘tfﬁés
48,48' of |iner Uhiameer °§ff@"amtaém-cmon@dm praferaplyhevessianeteriofirors 200 @306
43,43' of suppor tmilrags. Generallysihelrusitber of izrofBles dePiitil Brda ls A3 rﬁi&gh&&ﬁﬁﬂ(ﬁ'ﬁssw
44244 of suppor E'g*“"%"z“"”““ﬁ"’&@%?"“éiéf’ﬂ{ §12.55 picroh BEREE btarati s R gy
mul tibag 10 sH&wiY 'F'I‘Bh°'2$l“§\ﬂ17§1mm°’°€ﬂhﬁ%mﬁo migrohples/ing §7.75 migrobéleiamgand
; 2a| s 21, 21b of more prefefabf)frin 8 1030 midohofd/in2is. 2mcﬁﬁmeﬂhﬂm.sﬁh@gno{b&nﬁiﬁﬁ
support bag S ave
a space 23 thereﬁ%&%@# fﬁé‘#?orrlg‘?agp H‘%‘i‘;’ﬂgysg’eﬂ%ﬁ%@h gwatemsgosdg?upport
bag 42 along |iner bag tdifneatieat @'%rofwrea imdaver Fgnayda madeiefsbe same ar
her ei nbef ore. differéft miatarials than tHoseuBedrtoinake thedindland aippért bays SUeiPibreRag 42

al ong | i ner ba%t w.@d%wﬁ?aﬁpwm,éﬁumgaﬁéﬁ aa,m e ,w&m%gsggko%n S6ihic

97, descri bed Isenafteran | N _nore
Anot her enbodi meﬁ o} i ?W‘WIWY%Q“W"'PH@B%@%’G"’P?Wl’éﬁffab‘f‘l"i“%haéﬁﬁ\v’\ﬁ"| LU
mul ti bag 50 of FIDACRAMM™ amelastic falirieSuch4BLYIBA™)br agethas)lyTigroagic insweaian the Rz of

bag 51 and a supRYirh. Preferablyhﬁﬁbr fitn I*E?éf 7 filin Sf%tf@g%ﬁpx%géuﬂ%ﬂﬁaﬂﬁue%elm%&

the top of the bag. Line ne ol ni ng
si dewal I s 57,57 eI %@'"Q%@W&%VSP ‘gg&@ ‘PIE'Z'SUWWF 'B‘é’@a#afé""éﬂge
seal s 60, 60" jasi m#fgmmwmtbﬁceﬂgomlr(ﬁﬂﬁs MEEHOCEL A Thadenark b(1he DdweHemsicd 6.

As shown nore cl eaﬁ.bahy)avanabwaanﬁoﬁméﬁtms! inBShock@i, 0P edges 53, 53' are

attached |ongitudinally 9\ ef%rre&embog:sréedn?o aunru]:ltl Ca%sofgxepresem invention is shown in

muitibag 90 of F1G. 9A. Multibag 90 is comprised of a liner bag 91 and a support bag 92 having
a reusable closure means 14. Liner bag 91 is defined by edge seals ad and bc and a folded edge

30 24. Support bag 92 is defined by edge seals 89, 89’ and folded edge 26. Liner bag 91 and
support bag 92 share edge seals ad and bc. Referring to FIGS. 9A and 98B, top edges 95, 95’ of
liner bag 91 are attached to sidewalls 96, 96’ of support bag 92 longitudinatly acrass inside
surfaces 101, 101’ by a blanket seal 97 in the machine direction. Top edges 95, 95’ attached to
support bag sidewalls 96, 96’ define the liner bag opening. Liner bag sidewalls 94, 34' and

35 supportbag sidewalls 96, 96’ are generally separabie except at edge seals ad, bc and blanket
seal 97 (described hereinafter) forming a space 23 therebetween as shown in FIG. 98. Support
bag 92 has a plurality of vent holes 99 through its sidewall 96 below blanket seal 97. Liner bag
92 has textured inner surfaces 98 as shown in FIGS. 9A and 98. Preferably, the textured surfaces
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sidewal I s 58, 58 along line ab as shown in FIG 4A. In this enbodi nent,

| iner bag 51 and support bag 52 have separate edge seals. As shown in
nmore detail in FIGS. 4Aand 4C, top edges 35 of liner bag 53,53 are not
attached to support bag sidewalls 58, 58" across the total

| ongi t udi nawo7@s#e6of si dewal | s 58, 58'. This attachnment oPCTPPRSO2HEg 51 to
support bag 52 creates openings 63 into support bag 52 adj acent Iiner

bag ed | ol 2

Cothe. at moaphoreure ot vIRGoBER s pe ool i pog i o, 3P Suishcl Rl

- 7- Va9, 20966

PCT/ US96/ 02135 D88 s nrd Gy th mrsmrmngbaﬂoe%na&eéwﬁ it fRRhedtgy t OP

edges 53, 53 Cloi r

Anot her enbodi mant 'Rgg&a%t{mg% ?nfuﬁg‘?’%?té r!g‘nev {‘J& é}the‘@ﬁ"otﬁﬂg?'r?the
nultibag 5 7gchipe Mon@ﬁ\ﬂmaenbng m@@m@m Nl progessof poplyinepseatings
gener al | yl i ner bawi ahd fermirglabidkét sébnig discribed hBRihaRter. ahd s94Ima BhA 100 BIttadedBANS

14. Liner ba
joining si de\?valZ SL‘?(YQ G‘ngg i’ﬁmé& EE %%%ﬁgg o{%iag{lg?f{%g”f'bﬁf&gﬁs bag is
defi ned g@enerally parpa 102 ssomwimybagme@tmyseylmMWuaMM| |'s
ﬁz 82' i’ind lhatSs;ﬂaballsednmdgab&ﬁmm Attaching Walih ﬁh&‘noé&madﬁsshb&%@ﬂl
as a plurali esCr Si s
80, 80 P Ref &Pr Yrthfei ﬂuﬁ%ﬂ%gﬁﬁm% gm(&cf%bg %%’ %?ner'g%%(ip g'fdggmﬁ? H%$|%§’§3+ ed
10 i nterm ttenf‘?’?aéfc‘f‘&“sa‘fﬂ?é"’!“ Qﬁ?ﬁmeﬁhlm?mm%¥ e gftarbmant of tgrsealing bandn g
hol es 75 and atdwhetupport bag andtitdineriidg is phgferablg St thiat thie iedr bEPHmIAU fall during a

attached to su ' | ner
poy et 1 AR pPgE VAR B et S g ope BRGPAA g okd
sandwi ched in H@l"\ﬁ@é?\"??'ﬂ@‘"h%&b“‘f‘l’"ﬁﬂﬂ’ ST opbinationgy thepmoptastic aterials that are
Hol es 75 andss bedtewhiableta st |gdlt the porimisrmd»efmmﬁlmseﬁlmstdm]émheateseam,mga of

Llir ge{ héSar te)gg %)éfwnl ner&pgﬁeﬁﬁemta% ﬁ {e'abg'qgﬁw&ma re not ttachec?zfo
support bag si ¥& F'T%"@E*%?“” tH"t"HP%"%P?d‘B&"ﬁEHF‘ﬁS‘F" preinafter descrived, ¢
i nvention, the top edgeswotherfypexsblabkes s@iBysefii indhaprisestinestidndch blartketsedlt t ent | v

to support whh md&%&&ﬁh&ap&& anWﬂﬁJr%aé’ﬂS&hQ%deso u&aswuawag?? have

been renoved. In

Tt or al 1 oD e AL PR3t todh bPerthng. eLAPMBINFIG B0 dbFiten opr Rapketseat 110°

comprises sealing band 112 applied over the top edges of the liner bag 95 and contacting
support bag 96 and being attached generally at areas 114 and 116. The liner bag top edge 95 is
heat sealed and rigidly attached to the support bag 96 generally at area 118. The heat seal type
blanket seal is formed when the sealing band can transfer enough heat through the liner bag
25 filmto cause it to heat seal to the support bag film. A sufficient amount of heat transfer from
the sealing band is transferred if the sealing band temperature, heat capacity, and mass are
sufficiently high, and the liner bag film is sufficiently thin and has a sufficiently low sealing
temnperature. Sealing band 112 may be made of the same materials described hereinbefore as
useful for sealing band 100. The support and liner bag materials as hereinafter described must
30 be heatsealable to each other in order to form a heat seal type blanket seal.

Surprisingly, by texturing or embossing the film of the liner bag, the liner bag film
has improved performance. The improved performance of the embossed liner bag film is
attributed to an increased surface area of the film which provides greater cling to a meat
surface than an unembossed liner. Embossing also effectively reduces the overall stiffness of

35 thefilm which also improves cling of the liner bag fitm to the meat surface.

Generally, any embossed pattern may be used on the liner bag or on the support
bag. Useful embossing patterns and shapes include for example elongated diamonds (FIG. 11),
honey-combs (FIG. 12), squares, spheres (FIG. 13), triangles (FIG. 14), cones (FIG. 15), pyramids
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20 bag or support bag. However |iner bag may be attached to support bag
wth an intermttent seal in any enbodi nent of the present invention.
A di sconti nuous or intermttent attachment or seal of a liner bag to a
support bag o be made using conventional adhesives h

adhesi ves, OWO r hem sealing or other sealing neans descrﬁg;@ms

her ei nbefore as is know in the art. 25 Hol es 75 open to
the inside of tREGSIERUMIfornk)dlcretd dedntetiidyatieingBIsqProvide chirtteling of airdlrsgthe nNeans

14 is open, to %LMWI%MaHﬁgﬁbE&%ﬁm@fiﬁnﬁg&C“ @eh?o@{&@ﬁ%s&!@ﬁn Jntﬁ‘eeére ﬁg

and the ance t
neat . Hol es 75 a'rve"tmw sheympnpiaghure are descsidag '“&fs Patent MR HASPY: t‘i'é"ff'PHér‘hﬂaag
to the support [embposstibpaternin thelineosagisanemmbatad digmbitband aroee preferabfytunhnammas
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di stributed acr dagernsprotyde from g inpersuriage ofthe liner bag ‘8&%@"&%’“@8%?” of a
bag. Vent hol es fomistutthcGenefay, tHediaskity 6f the Erobosge Blefnahts Yhatiin bkeQipithe/pattern on the

distributed_acr %ﬁérﬂa?ﬁaa?@éir&ﬁs%f ePlEneQ;mih%qﬂe Q#ﬁoﬁhgﬁmlgl angf éeJQﬁ?

M crohol es 78 a ui shabl'e bet ween ven es 9971 n at vent
hol es 99 are feﬁf%'oéﬁﬁ%‘éfﬁ?gﬂ neas inchgf the surface ot finerbag i cr ohol est hat woul d

be present imga si dewal | Genkrally, begupphidibagandiinecbagof the haillibags o thetphmemr esent

Imn \é re BL IO IO 2 3 woul d |Mht|%¥§mb&§fﬂﬁ tf%@tbi}la&g ngisigla}’&'%tblé?tg kﬁﬁeﬁddﬂﬁtﬁgtrﬁk?%nals and ate
through fromt héa'fr‘é%l‘f’"'gﬂ“pﬁ e’ameqra'ﬁfa nt ateNa ngm’ﬁﬁyﬁ’ﬂ’f@ “Ba'g;?and
the |liner bag nagst hehbunﬁllmm:e@sefdhﬂ'eug&plm:s include fma&wem%leﬁns such as high
PCT/ US96/ 021 3 S density polyétﬁﬁa'%gﬁ OPES ﬁi\ane%{yl p%tyetﬁ{}l@ntﬂ[@ﬁh Ynea‘? RWdehi§ pblyEtRjier?d

of the nmultiba
o el ite. Bo SRRt ang bolypmmise (BEX A Top s carapEER TSR ok sapobetn
t he meat \Rolrbidfinliendscedastometic ailoys, thagmoplastia yelysrethoned, thepreapinstic copoliestemg h

m crohol es 78 ofank tHeRhopidatic fR@midbs; kabenmba mwutpa,hmy@ﬁtmmdqby

hydroscopi c inner f|| | a the nner uld s
slightly causin 'ﬁf’?fﬁ}(‘gﬁgﬁ&‘fqaf ’@%ﬁ{vg&acftﬁtee ﬁé@ gﬁﬁk&ce
Uni f or m cont act asmameowm«rnemmajw (?éBt wmﬁmlm).tmbrstmae. Pﬁlvmwng

freezer burneg. styreneacrylonitrite, aromatic pdRjésterd)linkatpblydstéh, HefrhdpldsBpolyvinyi dicofBNt
that the mcr Oh%kfﬁgreﬁﬁ ﬁat%HQEﬁs?%hegbeforﬁtﬁa&aﬁ%eueg% Jnglke%ﬂ‘?nnipﬁt&tls?‘ﬂi' all'y

evenly spaced aparttrom eac rove
Preferably, the support bag and the liner bag are both made of polyethylene and more

preferably from a blend of low density polyethylene (LDPE) (0.92 density) and linear low
density polyethylene (LLDPE) (0.925 density). Preferably, the liner bag film has a density of less

25 than0.930 g/cc.

Generally, the film of the liner bag of the muitibags of the present invention have

a Transverse Direction 2 Percent Secant Modulus {TDSM) of iess than 40,000 pounds per square
tnch {psi) (2.75 x 108 Pa), and preferably less than 27,000 psi (1.86 x 108 Pa) as determined in
accordance with ASTM D 832-83, Method A with a jaw gap of 4 inches, a specimen width of 1

30 inch, aninitial strain rate of 0.25 inchesfinch/minute, and a crosshead speed of 1 inch/minute.
The modulus of a film in either the transverse or machine direction of the film is generally a
measurement of the stiffness of the film. Typically, thermoplastic polyolefin films that are
prepared by cast film processes that are known in the art have a TDSM of less than 27,000 psi
(1.86 x 108 Pa). Thermopfastic polyolefin films that are prepared by well known blown-fiim

35 processes have a TDSM of from 20,000 to 40,000 psi (9.30 x 107 to 1.86 x 108 Pa), Examples of
commercially available resins that would result in cast or blown films having these tensile
properties include, for example, LDPE 748 and LDPE 6§90 from The Dow Chemical Company.
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10 of a sidewall or filmweb. The m croholes are preferably in a pol ka-dot
like matrix or pattern. Cenerally, the m crohol es have a di aneter of
from50 to 950 microns, preferably have a di aneter of from 100 to 500
m crons and nore pref erably have a dianeter of from 200 to 300

m crons. Ger@arpsés t he number of microhol es per until ar eRGTUPHRNS

m croholes/inferr] (0.465 m crohol es/cnferr]) to 81 m crohol es/
12. 56 hol
Lo ) oot 2t o 1o Ao AL A O S
ni cr ohol es/ i n[ ePymoer; 7'5""!‘?1 e cni{ err]) and more preferably from

8 to 30 m crohotdesibsw] err | (1 24 m croholes/cnferr] to 4.65
i c7 ONOI es/ I ELpdrk tis the thigkneBloPGE iy @.mggwm.gﬁeww&%&w%%&mg

filnms are descri u. aen 4
athird | ayes ofe \"ﬁﬁ’lé‘?‘?‘?l?h‘lzgy@*’“f?“ﬁw‘W‘H’é‘ﬂé"@f"‘tﬁ@‘?ﬁ'ﬁé‘ﬁf‘"‘“wﬁm
di fferent mat erfile'sthicieressand modales] Gedersliykhe tile bbq filevhasaWinunbapafidss thag60,000

User ul et er| al s A, AR ATk ol Bt A 2 puir b1 s 20 b0 o

paper, cotton, poal yvi trix
VB or 1] (v a2 e ST RTPISbY o 248D 110000 it Bt MR RA e |
or DACRON mbre]p;efenablejmmnoohaﬂoﬂmm@mm oD BECMAPEPS)] , or a generally

hygroscopi ¢ ter| aI ' nPk‘i’&aﬁl )4 sQport bag hi aZivhilk ina rrﬁ-fgﬁﬁm#soéd%%'isofdohm

| ayer 77 is n} % t%g%OSC R)E‘S materi a for exarrp e | ul ose

ether or a pol yPIHRH CEHREHIPM Kip-e preferably, t he inner f|ImIayer is a
filmmade froma 25 hydGensraiivothy buppatt had will bbteainosinal siteivall thiskieseaf fiomTHEEEL

I( I(r: adeg‘ggt 0}‘ | -erJ?aﬁ IR Wi érdils), preferat{mfi‘f‘! to ﬁ)’rﬁi‘ls (éﬂ%‘?s frzfc%)%%& Filns,
Vi

nul ti bag of thebrﬁeﬁbé‘ﬁf"'? ﬁééﬁ?ﬂw(&t"éﬁam&r‘w L‘r“?"af?ﬁqg gﬁ "ﬁk@f"gf
Miul ti bag 90 is thefipm pwdaeliysarfammatnbagu@:ksthsuppmrandBa@m havi ng

e and @ f of ded gdac. 30 s bR TherBiuAbaict @fina Wed ¢ UG ST haRSmALS

| S
and fol ded edge(sggg"'ff"ﬁé?"‘if "8%’&3’&‘%63%%5\}3{% ?ﬁ %6 R é'bg&?f%
ad and bc. Ref emmlngS#ewﬂlmknmfémmmooﬂopl(&}gébaww of | i ner bag
91 are attached to si de‘ﬁﬁh'férﬁbl?@azaﬁnerﬁfrfa%wmm h&&cbﬂa&lawdinrta& faligeds¥ 0SS

I nsi de surfac

direction. Tdh € k gtggg‘g% t°<§°“f' g"&meﬂ’"' FSBOTE '"gnedmgag‘ggc" ‘%"?8 96'
define the |inef eserminatign ummpmsagowpmemﬁormwewewmw avaifablsdram hag
si dewal | s 96, 96kara£-ﬂargeamfa{dnwesﬁﬁaﬁam5wgewrmad beddl6pR ahofitonita slibsttte sitth

bl anket S eﬁ‘L e(,%%ﬁ% J&n@% ghgi,%%ﬁ c*,ﬁlra\tﬁe%%m \ngt?rﬁﬁe he | id drop

t her ebet ween as ah {f
vent hol es 99 tﬁ‘FﬁGbﬁ"‘?’t’gmé\ suksiiatet T'%°b@%ﬂﬂ'5!’amm§§§r"9'f"eﬁ'ﬁ'€?°
92 has texturzgdhqmalhewéweeo@&:rﬂé?ctsﬁwmdntmsEthSer&Qreaatha&gﬁradﬁeibabfy,

t ge textured s U{Je%ﬁﬁ”ﬁ to the substrate.
e The method of measuring the contact angle is as follows: 1. Drops of the liquid
1o be measured {(about 1 microliter) are place on the measuring surface (liner bag film) of the
contact goniometer. 2. The contact angles are measured on both sides of each of five drops. 3.
30 Steptiwoisrepeated ondifferent sections of the liner bag surface and the resuits are averaged
to determine a mean contact angle. Examples of film that have a contact angle of between 65°
10 75° at 20°C relative to raw beef meat juice include a blend of LDPE and LLDPE available from
The Dow Chemical Company.
The multibags of the present invention may also have one or more layers of film
35 orsubstrate between the support bag and the liner bag. Useful films and substrates include
those materials listed above for the liner bag and the support bag and also include papers,
celiulose polymers, fabrics, and etastic fabrics.
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WD 97/ 29966

PCT/ US96/ 02135 98 are enbossed. Vent holes 99 may al so be through a
| i ner bag sidewall 94,94"' bel ow bl anket seal 97. As
shown nore particularly in FIG 9C, a hinge-type bl anket seal 97 is farnmed
by over | P HP*¥8seal i ng band 100 of extruded nmaterial ov&FUEHEHYp
edges of the liner bag 95 in the 5 machine direction of the |liner bag and

Elur)ptlzr: baglfl Im The proﬁﬁﬁlﬁxlﬁgagf’&m&’#rﬁnﬁnv‘é%d alsobemb@ﬂ#fﬁﬁk?rta& m'dn? a
anket seal is e e i s _attached to
t he support bag s'rﬁ ewat%ﬁ%rs etr?z’ gﬁ?@%ﬁ“ﬁr’%ﬁ%ﬁﬁ"ﬁﬂﬁ%ﬂ”é?'f’ﬁ'é‘ﬁ'ea"'t%a'?ﬂ% the

| i ner. bag to edgdiperbag ang%qmramambeafa;affqraztcowmmweeqwbommheommr
bag are not heat geal ed to the support bag sidewal s in

t hi sembodi nent,. Attachin | LN 100.t o0 both sjdewall nd top edge
95 10 creates a hi nge- Il%esea U Q}fep\ﬂﬁﬁ?’é "’"‘P&S“%&B‘é“@% g’ E‘H
away _f rom si dewal $MPRAS b&ﬁ&“"“mpwrﬂﬁi'aOfFﬂhﬁﬁa’fSéh%bﬂtwW@&dmtmm\mmet
The strength of tvasting dhabueBstic ofthe fHilRana@wdrd i}n;t}awihemema&rﬁabsna&mﬂmg bag

during a | T SheacRiREFASh. S‘Lf’%“*}'%gle"ﬁp‘gs‘é A mfhettreding Hepenplihetiner
hi nge-type bl anke‘{agg‘éa'P“?MSPtﬁ’e Uﬁﬁiﬁée“h'"gsqe#uhmﬁy meﬂsatﬂoeommwmplaamﬂlms
mat eri al or co@rwesommrnuﬂommbassmgosmterl aI s t hat are 15 heat

seal able to at |east the r t her

Preferably, the seal.ﬁ‘(rglnhkj g"’%m D‘T% 'Pr'e'l'ene aié" 8" ?‘&?@’Faﬁ’r\ﬁe | ow
density pol yet hyr%mwdfamerﬂ%ae%fﬂmee areasaremisﬁ vrite-or arface dris Mesitenpn patchhe
support and | i nertobsordiveforaatiah flating & theédnfentsdEthe bad CTHe write-on surface magalsobe

Anot her type of Q{,Qgglgugg‘t;ggdt?mﬁgsu e Sn%ﬁ"{&rg%ggﬁwwevnaﬁtlon s a bl anket

seal whi ch attache uppor ner 6{5 materi al s and
al so causes th® |iner baghemulitbagsaf she presentinyentios may plso hayea ugspeg ancisay. As
shown in FI G 9D suppeetbagthatispigsted.bl anket seal 110 conprises sealing

band 112 lied th
o o8 e e R i 5o e,

bag top edge 95 i‘@emult e prgsent ?HwP?@"m’?‘ﬁtquﬁlﬂféﬁaﬂf‘?ﬁéﬁgﬁrMF layesag
96 general ly at af&itmih s forfief albegvhisiedingsang eonforms tdxthasukiate afeitd méat andtheretbre

when the seal i 30 pRBAls meistule l@s@§r§d¥xci§ﬁ@ﬁg#}om Wmé“u%@ Ek}ﬂﬁ! 4d rRgidturd s air .

filmto cause |t to eat seraaS‘ 3‘53 8‘ ?@ | m ficent anoun
heat transfer frdif HoRe 2 F?’fﬁ il =r“§"t*r<a T‘é‘??héﬁe?‘rt"liﬁé"éﬁ'aﬂf’hg band
t enper at ur e, heatd‘*wg%'enpiﬂhem nmass are sufficiently high, and the

Itl ner b?g fil gl s sufflcIp@mbLaemtshbracmsbrsmf@prs&&ffbmaﬁmkr%rnéwnﬁ e e
enperature. Sea S3 mae lal s descri
her ei nbefore as rJ}Qnt e'rg'tﬁ" %“F"‘" Pﬁt@pglaﬁﬁtefé'ﬁ&'rige@ 'f“HWEPI i ner bag
materials as Insr é’P’NSH‘!‘E’I'e 'mmsilbe'!ﬂthﬂmemlwéammmsm&imemfreezeddqa&domff
in order to for madd {Re&eerePBig is WHRsdda| ﬁi}k@tultuiﬁﬁbdbyboxzw the liner film is overlayed anto

ur LY SOl DY SRl GRS Sl b el s b e i e
enbossed |iner ba'Q’“F‘F 'P'Hf"F‘s°f the freezarbag- pysterfliystrated by bex228 shelinerfilndsataghedao of

the filmwhich pricefretes bag filaiveth 2bar tyfe heat kaléEthbreby heat SebligaREIWoImixdgether
unembossed |ingr4 oﬁgt}ra%sranaeaééeftﬁé ﬁ?ﬁwﬂxﬁp[]ﬁﬂ#&%ﬁb}%%&{%a' St L
of 35 the film gedsuchstft)atlthedo%/rgs (f:l s o a r’reat
surf ace. profiles are matched and the edges of the films are sealed to make
amuitibag. The sealed edges are formed by conventional heat sealing. in step iliustrated by
box 240, the excess thermoplastic is trimmed and the bag is inspected for integrity. The bag or
bags are then packed in a dispenser as shown in step illustrated by box 250,
35 A process according to the present invention for making a multibag having at
least an inner liner bag and an outer support bag generally comprises the steps of forwarding a
first thermopfastic film web having a thickness of greater than 1 mil and a first transverse web
width between parailel edges, forwarding at least a second thermoplastic film web having a
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General ly, any enbossed pattern may be used on the |iner bag or on the
support bag. Useful enbossing patterns and shapes include for exanple
el ongat ed di anonds (FIG 11), honey-conbs (FIG 12), squares, spheres
(FIG 13), triangles (FIG 14), cones (FIG 15), pyramids

-10- WO 9029957/ 290966 PCT/US96/02135

PCT/ US96/ 02135 (FIG 16). Uniform discrete geonetric patterns also

P e P thcRfesplr 8 frafl sl Ay Do rans SR Rt The Sl fonbleRTWRE " "

the filmlayers, ere osse patterns use

i nvention and Yifsh 'P"'P&fm?f ¢ thanithe width ofghsdirst ghagmentastic fim, P‘m’wg%ﬂc@dl

13, 555. Pr ef er tietrygpigstiefiim web oatshibs frecth@alboplastia fibhwebietividhehe gardiel éagaslbfthe
el ongat ed di angdk a

di amond whi ch TS ?‘“‘”r‘ il ﬁL?ﬁﬂ*“z’r%g%%&%’m”'ﬁﬁh?f**@é'sﬁf AR ce
patterns pr 8t rPRIg ‘F%ﬁ?‘f ﬁ'&"F‘F?H@ eé'ﬂ?ﬂ"a‘ﬂéf'B‘F@%ﬂ‘?ﬂ'@?‘"ﬂﬂg"@'ﬁ%%ﬁﬂ&act

meat or ot her andsealftgtidgthefdided fiBeswofarimbagd he density of the enbossed

el ement st hat make up thg ﬁgag&g Qﬂtiugfat?la%ramli%%ﬁgergﬁbgi oflf a%*ger@o@tt@ 50

units per linear inch of e surface 8 ty from
10 to 20 uni t sSPBEPtiNYSqEgR- *ﬁW‘UP“Pﬁ@“‘éW&’&B"W | theyiner fjmpr secqnyl film may be
General |y, theexswdebersugplied faovalan inveind stargl. Bitrusibe ofthié ﬁnebﬂlgﬁn@fbelbhﬁfoﬁh%ﬁ&t

t
Itﬂgrenm) :ofjgs??"g é%gs?ﬁ &ﬂmﬁob»bﬁ'&mawn@ﬁésk%@mﬁ%e% Sep iy gtamr,,e X310 provides
material. The ‘F‘F‘f‘ﬁ%‘%ﬁ%@' frm&ewaymamesmmwsmﬂmsvmsa@e dgsureprefilesan | m
process. Usef udach teepequiysl fils edges Thewotrusion heybeeitberpbraeitingiabe bi tiéwsfita aas hi gh
density pol yetéwn neféh%@amkmsﬁda EM«G@J&%@?"PQ&&MPE’@ 'érﬂéfi g,' ow

density pol yet ene PP) Per rmp tic

el ast o)r/rer s suc ‘!15?é‘f‘@ﬁf‘%‘%ﬁﬁ@ﬁ“‘&%ﬂ?@'ﬁ@g‘“b}llm 353 bejpner prsegand fiia is

el ast oneri cmlﬂddyéorqvmmmtamerﬁwﬁm yibe ecoraifis js atigred smh thas the edges of the

copol yesters, mcondﬁﬁﬂdre@ﬁi%%ﬁ&%pﬂﬁky&mﬂnﬂww & cFa‘H I%%Hﬁf s of

pol yers, ot hyrBRePt gieme iy srsBfasony inscometianel sislye miearssu %%3"
pol yet hyl ene tripeqintinstepitiustiared by box %ﬁdmarilﬁmdgyaﬁmewoemnprdfém are heat

po: ycar bonat e&eaxawto&hwuea@tmhmméhmm wm&%raww&rﬁcodwm;
pol yesters,

listed hereth beefg}rge ingy t? 1B %\é kQQ{ 2 C 2 Z"’%ﬁﬂ' ﬂeﬁ‘rf%?q"f‘r"?'m'?'&”'gfﬂe o ©
Preferably, tHeatdpspisrsang h@lt‘aﬁafeﬂﬂ}' Wﬁ!ﬂ's arsgated togerhertpy mme-m»e blanketsealy| ene
and nore The process step for forming a blanket seal is described hereinafter. in step illustrated by box
340, the attached films web is folded and the closure profiles are joined. The web may be
folded by conventional folding means known in the art. in step illustrated by box 350, the the
25 folded film web is seal cut to form bags, the bags are stacked, and the stacked bags are packed
into a container. The attached films may be folded and seal cut into bags as described in U.S.
Patent No. 5,062,82S. Preferably, the male and female closure elements are interfocked after
falding of the films and prior to seal cutting. The finished bags may be stacked, delivered, and
then packed into containers as described in U.S. Patent No. 5,302,080, U.S. Patent No. 5,108,085
30 and U.S, Patent No. 5,185,987. The process of the present invention for making a multibag of
at least two bags contemplates attaching together more than two film webs.

Either one or both of the first and second films my be textured by for example
embossing. Either or both of the film webs may be corona treated prior to or after being
attached together. Preferably, the second thermoptastic film is corona treated and embossed

3s prior to overlaying the second film onto the first thermoplastic film.

The second or liner film web may be microperforated prior to being overlayed
onto the first or support film web using a process and an apparatus described in U.S. Patent No.
5,405,561,



preferably froma blend of |ow density pol yethylene (LOPE) (0.92 density)
and li.near | ow density pol yethylene (LLDPE) (0.925 density).
Preferably, the liner bag filmhas a density of |ess 25 than 0.930 g/cc.
Generally, the filmof the |liner bag of the nmultibags of the present
i nventi on hav®©0%729%4 Ty ansverse Direction 2 Percent Secant P23 D)
of less than 40,000 pounds per square - inch (psi) (2.75 x 10[err] Pa),
and p& ef er abl yhl 23 tBag?)‘g%égﬂgsa??iaygl%g\n&dﬁné@é%r'b]ath%?%)hfe%ﬁn%ﬁgg&ﬁgﬂilﬁxn
accordance wit - 0 a jaw ga |
speci men wi dth ofp"TMgW'q 'H%Wf°%%%?ﬂ?"‘s‘h%ﬁ#’f %ﬁag"gF" gndapparatussimilar to the
i nches/ i nch/ mi nutReocessgnd apperatissipssribedimb S Patsint No. 5405561 Weritboles may alss be made in
modul us o:‘ a fil mi&»&&b&ﬁ@ilrﬁmyua?§¥&§éi8£@ﬁ#n@ﬁﬁﬂHf@an?hivﬁ??pfr‘rinar&&di}\ggrlﬁw'al m
i S genera a ur.e 0 e | SS 0 e Iy,
the?rmpl ast ?/c ?)ol'%tfeg&lﬂ ?\" | er'rr%%"f‘ H%"[tkgf%ﬁ '"Ih'%ﬁ?%'531"%&%#8’???9%%?“‘“! non-
processes that arh®atedaeFrratinampang Preferably atiesoond vent Hole99 istplaged it TheGGipopir first
(1.86 x 10[err] Raermoihﬁrcmmunwmlwwcmgiﬂ'elfmﬁm&tpﬁarﬁowrﬁ%aﬁ{iﬂhx '

0

: s,
kot o 5 el o e e o
avai | abl e resi ns TPt aiRubbls or wrnkling the fim whempastingrhrough dompression mlls or Hetrg

tensile PigOFeidiing@sthe webude, for exanple, LDPE 748 and LDPE 690 from
T?_i_ Dow Chem Ca{/\DOg;r}) ggggéeferably. the closure profiles on the first thermoplastic fitm are formed and

PCT/ US96/ 02135  applied after the film webs are attached tagether: {The closurerpaafiiesmay be extrutied he
filmof the |inerthidagha dié tefdrmmhebaired gofite dnd then applEd@lthd Mm@eitieRBslicAks & he

formul a: t Q${\/I t.is the thickness of the filmin .
mls and TDSM i [SE&E‘ ‘lefn tt)ért gnsﬁ@r"s? 3 'ﬁ?gﬂﬁ?‘f&ﬁ“‘%aﬂ ﬁ?p'%??hcé"’" B@fﬁsﬁ‘g(ﬁ'%\’/’é‘ﬂ‘l‘ﬁe
Z nunber descrish&€scribrd ip UiSRateptNa, 5089225 of the filmas a function of the
films thickness and nDALA praferréitprotess foymakinith fildtwebliag foi tikiddulBbags BItAL EN

Of less th an 60, QAQent invemmnlilsﬁ&?rl ipl?t%i. 1 7(%6; pg%Lsgg;réLf&F?é th Ft)\rvgfﬁm @a:lrﬁ(s’s ztanbrgin
liner bag filmhas, a 7 nunber of [ess than 20, mill[err] psi - .
i err]-kPa), o 5 S0I 28R haPeIFsse e of e piycubRoYsiPg Fring film webs 409
1.1 nmmi err] . kPa) ,andifig. \sxam isometric view of a process for attaching the film webs together prior to

20 formingbags. Referringto FIG. 17, process 400 generally comprises a means for providing a
support or first film web 410, a means for providing a liner or second film web 430, tension
control means 440 and a sealing or attaching means shown generaliy as 450. Means 410
generally comprises an extrusion means 412 in extrusion alignment with a cast roll 416.
Extrusion means 412 extrudes a thermoplastic material 413 onto cast roll 416 to form a support

25 orfirstfilm web 414. The means for providing the first fitm web may also be any means known
in the art and may be an extrusion process as described in U.S. Patent No. 5,049,223. Film web
414 passes through a conventional gauge control means 418 to a corona treatment means 420
wherein the first film web 414 is corona treated as described hereinbefore, to prepare the film
for later optionat printing.

30 A liner or second film web 432 is provided by a roll or unwind stand 431. The
second film 432 may aiso be provided by a conventional blown or cast film process as is know in
the art. The second film web has a transverse web width that is smaller than the transverse web
width of the first film web 414. Film webs 414 and 432 are fed in to tension control means such
as nip rolls 440 so as to match the strain of each of the fiilms. Matching the strain of the films is

35 described hereinafter in more detail. The first and second film webs 414 and 432 are aligned
and overlayed at roll 434 forming web 436. Web 436 is fed into a sealing means shown
generally as 450. Web 436 changes orientation at roil 438 and is fed into sealing means 450.
Sealing means 450 generally comprises an extrusion means or extruder 452, roll 454 and
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nore preferably, from 3,000to 6,000 ml[err] psi (0.33 to 0.66

mierr]. kPa). 10 Preferably, the support bag has a Z val ue
in a range of from 50,000 to 150, 000 ml[err] psi (5.6to 16.9

mierr]. kPa). General ly, the support bag will have a
nonm nal si devewinzebdsi ckness of from1l to 4 m. | s (25.4 ®CTAB/NYr ons) ,

preferably from1.3 to 3.0 m'Is (33 to 76 microns), and nore
preferablyfrom15 50. 8 .m.cron kness
Pefers to t he romeBnelussps R udreliPpihatean fbm e DB pedbdatn: s uch
as scoring, tefrtpdengp2 pm@essmwswm Sealing band 458'5fed onto @eb €362t prerippe
l'iner bag wil| whasaeaiiel dagmmbms;edawaiuhamrrakﬁeﬁg uaﬁdm%ﬁmrehmp%sﬁméween

(50: 8 mcrons) ferabl m cron and
nore pref erabl yqﬂag" g'éne °mp'es§’1 %g]ag‘? g’é’ﬂ’é‘?? b@ﬂ'feé ﬁ‘fé%" W"Gf’ﬁ qf exrydsr 4557
ml (13 to X7. gravides<nsuie profiles460. C'OSﬂreProf"eSWUBPrmmWOPMdemﬂ ace
of the liner bagthba&tmummaﬁﬁimaémmrmmsaaamsﬁcs,ziﬂrohﬁmﬁ‘éﬁﬁmdgat 0

75[err] at 20[ tive to hice as r

advanci ng cont g{af‘le%ea?a@d"?"emﬁm'&?me ﬁoﬁ%& d""gc'%"ﬁfg\é’%ﬁbnh‘eﬁ%?é f or
exanpl e Model m'edAHQGO-Smhﬁdbwlpefkﬂwhwnaﬂdmbﬂawfﬁ@nt act angle is
defined as the angle fcatmci»rb&huaﬁﬂﬂna:bwshﬁpﬂéﬁhu&ubsi&aiaamaﬁdaedescnbed| i ne
t angent t ot he s%};% o0 th ] ft}'I"”qw de att Orlogé raetr ol sel’J' ce of
the liquid dPo neéie[ﬁ R | rf r'&'éec‘f WWife is a
function of the’asﬁr’ﬁh‘éfe’@aimbe‘hamethe 25 li qui d. The | ower degr ee of
contact angl e i ndi cat eThasedbriiithdrmapianic Glndér e fiirn Ry bé attedhato Gve st t he

[L0019,0, 1 SRR oy oyt R Yol ey GREBH
(about 1 mcrolf'!"ﬂ)éffafh?'ée’ﬁm%?éé’"bﬁ“ﬂfé%ﬁ%%FW%SWPHCE@“E?#‘F&FX‘B&@W| ‘M of
t he C ORls 2 GimiGation Qekerii@ed. the?mopiBitic filanbedwéentRgiilad ayfsk holn@t Hidhesiveplbred h

sides of each glerk} x&eg{hg ofmm%%ﬁsas,g%was&fﬁﬁJeﬁn.g%%dme@gt békent

sections of th i ner ace an e average

determne a rreaﬂhqs'aﬁﬁ'mrmangmed sealingyypdic fraquency spaling.or vikzatien \ae'étmt Hstd an| e
of between 65][ ef thi above mehis of Bfazhing tvad fil dOyebds tatgelyrdepentis arcthé chermival dnelphysitalat

juice include nhl&lfiQbtheRim e MPaEnyaeaahJ.éhlne.sL&amammes?;a&orm»wusm

Chem cal Conpa resent |nvention
2y al S0 hadd REEIedBPaYRyHmEetspol] Fhousin s S st Perbet: T

support bag angrdcessshowndn FI® Silmayleafcontinsplspeocass dr sdpgiromssc Breferabiy. the process
those materi al %cgmggs.above forthe liner bag and the support bag and al so

I_ ]n-g l_ ude papers, ¢ eFllﬁl‘a liltl} shows E loé/esrrse ftr:rs atta]::t%ggr thg ?econﬂﬂenenlo%lsagt&c%i ! abL 4528«':
the first thermoplastic film web 414 and is indicated generally as process 450a. Referring to
25 FIG. 10, in attaching a second thermoplastic film web 432 to a first thermoplastic film web 414
along paratlel edges 470 of the second thermoplastic film web according to the present
invention, the second thermoplastic film web 432 is aligned with and overlayed onto a first
thermoplastic film web 414 forming film web 436. The film webs pass between nip rolis 472
an pass under a sealing band extruder 452. A sealing band 458 of molten thermoplastic
3p material is extruded onto the advancing webs in the machine direction so as to overlap the
edge 470 of the second film web and thereby cantact 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 second sealing band extruder {(not shown} is
used to seal the opposite parailel edge of the second fiim webto the first film web. Film web
35 436 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. 9C) or a heat
sea) type blanket seal 110 (FIG. 9D). Preferably, the bianket seal 459 is hinge-type. Some of the
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WD 97/ 29966
PCT/ US96/ 02135 The mul ti bags of the present invention
may al so be made of filnms having different colors so to highlight the

bag-in-a-bag structure to the consunmer. For exanple the ] g and
support bag M1t a different color or tint or each or BSH?Q%‘?P’%

beopaqueor clear. 5 The mul ti bags of the present

i nvention ma]}/ ?'a%@arﬁﬁ%i@ﬂttﬁe?a&ldeft W2hli %gocadaﬁkmaemmsma;{bmmkmhﬁwwsmeat .

conprises a filmgo rate n_corona tr tove the

wetting charact éF épf% ProgsE ete ﬁbﬁ@ﬁ%’?ﬁ%l’gwmﬁﬁ?ﬁn ‘ﬁ’@bfﬁﬁﬁf’ﬂgm&?l ng

and/ or pri nti ng consumersithe arocess is insengtivto piher frpdessvariations pagit does ndtpraduca adim

lleSJr::alcetor Lood tﬁﬂ&mdthpmﬁM")mnl i ner ; bag is corfna treat ed.
eful teachings descri by Bl Sndlolgbios maf BY Fbfed h G5/ rbdiin A% béach e T

10 are descridbed in U.S.

mul t i bagsof the fimetogethe mﬂémhlmherthm@plmvfémdvapmmewase-alfemals#esure

support and/ or ténandn'tsrmfnglaag:smabag&exihamaﬁwsadu&eshmgb@dmrbsmmew&aﬁe

the bag. The e i1 " CopulsRalis lapled R bRty Bidlihod GdEors SERIER' 0”1 e

support and/or | eiqnvérstanhtgom &%ﬁwmem thedfirst thermoplastic fi f'm such that matgable male

mul ti bags of Eanp Fédsaid dosuid\eRitfent al By appliédtoRisestppbrd dr ARE theAibpRRIL NN afler the

support bag t Wi |l e not bound by any
particul ar theorfm’n%veplgg;ggrl eved that the neans by which t he

mul tibags of the presentG¢ne@Anithesmalisobondmarhesmagefromapyuisabletpenmeplagtict hat a
thin, inner | ayeﬁateﬂai or dombfniatidh df theriieptistit MakfialfthBtuge Ndat Rblablk totd feaftick

conforms to the g SRRQIhe%aQF&pm%‘LE}ﬁdeﬁ%?atﬁgthﬂE&){ﬁd}faﬁd gﬁ%ﬂ@%’ 0SS

and excl udes alr

fromthe rreat155Lﬁ"F'§l‘,’? prefgidlyslowdensity polyathyigme ofn m@n{w{/w&r@efqﬁmewud to
freezer burn or availabledDPE dbetul inte ppésedtivtventichlis LDPE 748, commercially availabtétrem ThHe
shows a bl ock digg&Himihl GonlPaf €SS for hand making the nultibags of the
present invention. As descrl bed in step illustrated b x 200, an inner
liner filmof 25 polyet h‘Q’f‘%’hé‘"V‘ggEh‘f‘?‘B Vg?yé“k&ma‘t%“'é{\i@%f@ plino bandmay
exi sting poI y et rgehernlly réngedmar 3 domgo the evidihibf thé Support or fast fitnineéh. Pesteabiptheivddth
unf ol ded. S# o fkieddting bl r. %em&ngi&s il Ghis PeFe prétlrably nae%u.meﬂfranm 19

t he unf ol ded reezer bag and i gned such that the edges of the liner film
are between the™ closure profiles of the freezer bag. In step
illustrated by box 220, Gérerally,nkeseslingirmndused todermaxchinge-type blankéiged haathicknbag

filmwth a bar dwas 15%54%@@&&&0staabamah@atefé&mamhkhﬁeﬂmom&@&ss
together 30 alo |Ilus at ed

by box 230, ¢ he FIPIRIABCE iR e iy Srererdbng s & 5o b2 plkrae Bl pod Bk 1| o
are matched asd t heedgesThefsealingbands may betintedecoiaretl, prametired so to highlight theibogdn-

The seated edgesa-ﬁgetm@mhbyo,g@went i onal heat seal i ng. In step
Ibl’a.lg U;Sts r ?;ggeg%/ed for b|0)r(1t é o:e‘tlge aq'fﬁg"'b norm WB Setatl s%al ti?e stecrolnm to%ne(jflrgthe
film, the sealing band may advamageously be used to attach films that otherwise could notbe
heat sealed together. However, if the sealing band temperature, heat capacity, and mass are
30 sufficient, and the liner film 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 fitm.
Generally, the width of the liner or second film web is less than or smaller than
the width of the first film web so that any portion of the seal band does not hang over the edge
35 ofthe first film 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 female closure profiles may
be attached along opposed parallel edges of the first fitm web.

-17-



bags are then packed in a dispenser as shown in step illustrated by box
250. 35 A process according to the present invention for
making a nulti bag having at | east an inner |liner bag and an outer
support bag generally conprises the steps of forwarding a first

t her nopl ast iwoP129966reb havi ng a t hi ckness of greater than PaWUSSePRd3a
firsttransverse web w dt h between parallel edges, forwarding at |east
<_’:1 1 Z ? cond ther rmv\%l g?; Eggélglepé‘n\}‘ﬁﬂs J}»%Wn rllrgthgart that to attach two webs together, it is desirable to
PCT/ US96/ 02135 match the % stretch s steain {n the two webs at the peint theydreioised datchinathe ver se
vv_eg \r/]m d]'E h, ht hﬁ_sﬁ&h@ﬁdﬁc&d&ﬁd&&l&m cusig (CD CuriY}?iﬂh&nhﬁh ngmsmkrh?rwnehmtmﬂm

wi dt h of the fi; e . fi. e

ther mopl ast ¢ 11 eeeor g hdthht firtciof ndWRlenieobub PG E il felow: ¢ e
paral | el edges of the Inthediasticregipnioyr $8ixIattachi ng the second
thernoplastic filmto the first thernoplastic filmalong 5 parallel edges
of the second thernopl Lg.film folding the films in thetransverse
direction, and seal cutti ng); the folded filns to form bags.

FIG 8 is a diagr ammat i ¢ =fStewrs agram for oneenbodi nent of the process of

t he present i nventEcModdusdif BlasticityXpsX ep 111 ustrated by box 300, the
liner filmor, second fiéﬁ‘s{@%a ) extruded or supplied froman unw nd
stand. ExtruSion of the_liner Tilmmaybe by bl own orcast 10 extrusion of
thernopl astic material s e 9®M in the art. Step illustrated by box 310
provi des t hat the suppbBitknedlinf i rst thernoplastic filmis extruded

havi ng zi pper type cl os*gapra%&{d'i &S on each respective filmedge. The
extrusion may be either conventional cast or blown film An exanpl e of
an integral cast filmpt8&esb is described in U S. Patent No. 4,263, 079.
Preferably, ¢ both of EnE filns are cast extruded. In step illustrated by
box 320, the i ; Sl o ' ; | 2 i rst
film The secog_%%??%’i Gfdclon fckchng BRORG lpe PRI R BBt 50
are between thd"8f osure profiles of the first film The overlaying and

al i gnnent of t he seszvnghed+ EdmeidO0 the first filmis done using
conventional guide neans such as roller nd nNip roHs. In step
illustrated by box B3Qert®Rerqacs! | £l edgezl-'aﬂﬁ@ﬂ‘i ner pr second filmare
heat seat®%d to theegupport or %irst Liitpewr aterf | | s y be heat seal ed

t oget her using conventional 20 heatsealing neans such as a heated bar
seal er, a hot air hem skenklastic fibns ik is Rhadwn ih theriartabat @ material under tensionin the

machine direction will contract or “Neck-in" in the cross direction as a function of a material
property known as Poisson’s ratio, V. Poisson's ratio is a ratio of lateral strain to axial strain and

25 is typically 0.3 for polyethylene. Using Poisson’s ratio to relate the lateral strain to the axial
strain, and following a similar derivation as above, the conditions required to match CD Strain
and avoid MD Curl is as follows:

. Vouter ®tiiner OF) iner
TLiner Touter @ [ Viiner ® touter ® Eouter

30
In practice, it is generally desirable to match the strain in both the machine and
cross directions. The puckering can be minimized by a variety of means, including: attaching
webs that are similar in modulus and/or attaching webs that are similar in Poisson’s ratio.
For a given set of materials, the puckering can be minimized by running atiow
35 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.
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heated rollers and belts. Preferably, the filns are seal ed together by a
hi nge-type bl anket seal. The process step for formng a bl anket seal is
described hereinafter. In step illustrated by box 340, the attached
films web is folded and the closure profiles are joined. The web nay be
fol ded by conY¥M28%41 fol di ng nmeans known in the art. In stBEVPP6@ESEat ed
by box 350, the the 25 folded filmweb is seal cut to form bags, the bags

ot tached T 1 m M. Be baLaeel A e R Srsatsel TSt GO bt Wk, ok fage

i . . U S
Patent No. 5, 06%?@&?&%3%%%"%%3'"% Vé'e%sﬁgthf Eﬁm@"’é‘f g\ reiomednitispenesmlly
i nterl ocked af t erkrowninthe aft gt ayrcommentied tensioninithemiaghine directionirange e effegtivehhe
fini shed bags nayrdnspost vﬁ!fhkﬁﬁpmdelimﬁbyiamﬁng%néniegsg&dﬁmkﬂmitﬁwn%ay
containers as de . 2at en . Patent No..
5,108, 085 30 a d%%;‘g&qgsék’%ﬁ‘% ﬁ?ﬁ“gg',ﬁ‘%é%?g@’?é‘i’ﬁé'%%%‘?gsng"?‘ﬁé"%p%’é%‘r\? each
i nvention for naRYsR§eRbeARIRtRIngd frem 0-100% gf the vield pointis hatkeen found BRrEbave2s% of
gt E ﬁc h :c n? ht ) ]g_et hahe yieid poiti)therd iywahidrGF MEdNSed thinspots iB thefweb actually elidediRg tHe)RIOT

oth o e firs . exture o[ ex e

embossing. Eit he&mg‘rggfbtg?ﬁﬂgg s%'h@ﬁ P%lgﬁﬁgs"%gbghegépﬁ?\é“?‘f%%#@‘if"&f’fi‘l’ to
or after being 3tadmentofextredsdseling bangds thedension is preferablyrup inthe tahae ofpiSsisafi C
filmis coronaot teatiedtensioh ianfeosmbide directigri.i Or t 0 overl aying the second film
onto the first thernopl asd, ' . . The second or |iner
filmweb may be nj croper?gtg’teg%flfépﬁeldg? | c')mf)'gl'F\%asg?/eé'rff'ﬂvgg"mgge%%“?he first
or support fil m W@twsightigierrollswithiew frigtion bearingsotarainimizedbedrag basdedrtheir@r film

Pat ent No. 5 ,sdkﬁ?, pofink and the point where a blanket seal is applied. Even then, the tension in the liner
-14- VOrRd bARS intis oft
PCT/ US96/ 02135 Rpty pointisoften RSt Shere baggmes atrage-offetwen low enpygh,

or both of theSf MHCREYASPHE edrgArsireirhing, and highanoygh tapianae aike asieqyate tremking.
known i n the art AsatdwittheembodioestshawrtinZigpariahasa seti afhipadlis bétwebrethe two web

process and. appakgphpofifsin ikidink Whdle Soiahi Gt s Mdiied THARNE Rsion Rl lwd RhifiZan
may al so be madebl n ei ther or hot I'm S using a laser or a
puncturing means °REFIAL 3 GRS TN XPRRIEn 13% ofthe vielggint tengipn. prior to the nip
Preferably, vent rolls| Nip raigaliow differerititénsion cantrobuobbes) Thestriaine thie wabls dah e inblchadtyt h

“a non- _ hegt apbrbsrizdiendidn @ntht BRSveer the SR Pbikts afd tﬂe?xﬁﬁhl. Gr@? BMfﬂ}LssiERlo‘ﬁ i
i's placed in the support or Is'p%%tt Lt her gocﬂlégst e filmueb below he seal
attachi ng the fi[MWeEE HPIEr R Ehe iRy, ﬁﬁj t918lepyesome of the MD tension, reducing it to
the desired 2-15% range for blanket band sealing. A second set of nip rolis could optionally be
added such that each web would run through a separate nip, and could have separate tension
control, just prior to joining of the separate film webs as shown in FIG. 17.

25 Referring back to the process shown in FIG. 17, the tension of the liner or second
thermoplastic film is generally controlled in the range of from 0.05 to 1 pound per linear inch
width (PL{) (0.6 mil PE) by using a set of compressing or nip rollers 440 asin known in the art. In
the preferred embodiment, each of the film webs pass through nip rolis so to match the strain
on each of the films. Thus, the tension of each of the film webs may be different in order to

30 matchthestrain on each of the films. Alignment of the liner or second film may be
accomplished by using conventional edge guiding systems and/or edge trimming of the film
web to width.

Referring to FIG. 10, the tension of the combined films is generally controlled in
the range of from 0.02 to 2.0 PLI (PE films) after the sealing band is applied to avoid stretching

35 of thewarm bands. Thetension of the combined film webs may be controlied by conventional
nip rollers 472. Stretching of the blanket bands may produce a “wave"” and/or puckering in the
final product.
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The vent hole 99 in the support filmweb prevents air becom ng trapped

bet ween the webs and formng a bubble or winkling the film when
passing through conpression rolls or during 10 folding of the web.
Preferably, the closure profiles on the first thernoplastic filmare forned
and appvoemebs ert hef i | m webs are attached toget her. THE/HEHRAIE
profiles may be extruded through a die to formthe desired profile and

then applied to the fil e_.art

exanpl e of an extrusi onméﬁ%% aj 4‘94;"'6?‘&1‘% %p'gsggtsfévrlgwglf’n' sgah"rgg?""?‘gs S
15 descri bed i nt™g, rgnwpgst:ewpnmthegemprgzxgmgatleastﬂrstandsecondf'lmweppqugﬂeqfr ed
process for nakieigheftledied toyethdr, sleeslirigthie SEdndMiin Wb bivth &r@Firs®fitn] Vaéb, providing

present invent '69&ah%ﬁp&w}d%r@ﬁﬁ}&?a&ﬁ%gng%}%&gﬁﬁﬂ ,&95@ a?& ﬁe%gm ngtygur}ﬁﬂ%nft t he

filmwebs is sh
process provs ditRfeatsee thesecerd thermaplasticifilp so *A’Sﬁ""m’mmﬂﬂ"& a"ﬁ ePaivingsaid
i sonetric vi ew mhd of spalingemterialth thoed dvatdyed il i waebs.f Thisiproveds 8 theagraé lidhe fitbietsr t O

2 e Tor 9 a9 soiiindId. 161dxchfh hd the sdiing BLAL R0t A0 15/ I RALLIALGUIRY LS °

means for provi
providing a |i rng'tﬁ'%"@é‘GBﬂ%“Plt‘?’Pﬁ%B"ﬂ%@"“‘ﬂbﬁﬁq‘-’vﬁw@""me%ﬂmﬁfe‘ms"mtand
a seal i ng or atdcasdthengebltPeeterablizahiesegitigdand ik yoniitesdddBetwdan foflerd 45X, 456 after

X , ,
daot rol] a1l Mg @A opled: oo R i mdeliyfy st S AR S pABIROL YLy
413 onto cast rnfssaongthe gaching disgetinsyof thedilm web 1o as tg form myftinje heat sepl typ o
means for provitdanket tahds ak shoah irf AG.190VBle filvwebl may bapravided bp@nasibiaroman | N

the art and may, mﬂ&nexwiﬁmbmes it sedfed a5 B in ﬁ%f%ﬂ;%rﬁbnlgﬁitc%{mm

5, 049, 223. Fil mvveb passest hrough a conventlo ge control

means 418 to a @B b‘F‘PSBY’Frﬁﬂ“ fRasther '4'2'8“‘"9"‘%?'@1 excriedihereainbefore. Fhee
414 i s corong tfileatebsmashadethe sanimovidtharr be ofiiiff@ere widths. Gesgrallycthe fealiig Hand may

for later opti %ad?ﬁf' 'eﬂﬁhd e ]
432 is prov ded a matena capableofheatséhhéﬁ‘?ﬁm%bﬁgw l;rbie43§ﬁ

21'50. be. pr ovi ddt oime taess e Gor heproite e eia movding 19 SeBEE LB 18 o | 1
the art. The secavaiedieffiomiThe®owiChemigaliCompanyer se web width that is snmaller

than the transverse webgenerally, %M;rﬁfbaﬁmstkcfm%mftdrb Wkﬂmﬁﬂs@u‘ﬁﬁkbﬁt 414

and 432 are fe ens on C 440 so as
T e AT I L L N A e T
is 35 descri bec;ememumwnhm paGicalatipataidl maybeextrudestwithout degradind. f i | m webs
414 and 432 are ali gnedcenerauuy,a:mhwﬁsiamma&omehtséaéammrmms%ﬁ, Vb

436 is fed int Ollgwigﬁtrans eﬁﬁnqvﬂn? tocfhegls)gorhg syatﬁgﬁﬂét%the g%e#ﬁt@g

changes ori ent atron at seal

Seal i ng means 440 “(fén@?'&rﬂ"y tbﬁ'ﬂ!kﬂ‘%ﬁa@fﬂaﬁ?ﬁmmqﬁ?ﬁ t1‘?1@?1!‘\‘3’ 'BF" 5&3!%’98@9‘“452 ,
roll 454 andhs seal mayrange from 0.5 to 10 mil {13 to 254 microns). Preferably, the sealing band forldeat

seal type blanket seal has a thickness of from 1.5 to 3.0 mil (38 to 76 microns) and more
preferably has a thickness of from 1.5 to 2 mil (38 to 50.8 microns).
Generally, the width of the sealing band used to form a heat seal type blanket
seal ranges from 3 mm to the width of the support or first film web, preferably the width of the
30 sealing band ranges from 3 to 76 mm, and more preferably has a width of from 6 tc 19 mm.
Another process according to the present invention for attaching at least two film
webs comprises the steps of providing at least first and second film webs having first and
second widths respectively, the second width being smaller than the first width, overlaying the
second film web onto the first film web between paraliel edges of the first film web, providing
35 atleast one band of sealing material, and applying said band of sealing material along and
over paraliel edges of the second film web. Preferabty, the sealing band 458 is applied to the
film webs by one or more extruders 452 {FIG. 10). Extruders 452 may be placed at any point
above the film webs 5o to be capable of attaching the fitm webs together by forming a hinge-
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PCT/ US96/ 02135 conpression roll 456. A preferred seating neans is
shown in FIG 10 and descri bed bel ow. Ext ruder 452 provides a sealing
band 458. Sealing band 458 is fed onto web 436 and overl aps t he

paral | el edgeW&2?&r or second film 432. The sealing band YSHUPHOHEY 436
passes bet ween roll 454 and conpression roll 456 and form ng a bl anket

seal . Extrusion gpapfnketsediihiHeiinifdirection. PHrQYARINS bR bErulérOlsh Wiy bé 60

Cl osure profil esﬁglGOg%lr;gBat ach 'd ;tdo t?g‘rg%ose i!Ear I'l el edﬁes . of the
first filma414 o248 ve e rrrdligledass o) rimare fin wephsozo siash e filmwebs g o
web having a tagethatdip succession. Areferatily; thersealipg barid|452is comrivesddibetviieh rolit 45k 5619

cl osure prof i | esafté hiikgbdeR bSiHed to the parfiR) @ediitheditth weSbakdted, and packed as
shown and descri bed in gllre%ab&}.

. Ei ther or both of the
filmwebs may>be textured of thSrﬁ"{'?8%{}"&&535?“&%?5?}'6‘88‘%bgﬁﬁ’éﬁa B& ore.
Ei t her or both ofPripdequidisiantérpm therespadtiverdgespfand firstaberniopiastia films Germersllyltbe e S

placed therein asafivjahd MeFberhsiéfrom angsuitablethennocrlastic matBRal SFMBfhation of
t her mopl astic fi ne e ched tqg t

m | J: fil. . ma tta he, first

t her mopl astic fi }hﬁ{ 'ggrp'aé{ﬂfp"ﬁ%t?rt'a'sftﬁ%tﬁ%hfaﬁfﬁgﬂ@egfa Eﬁﬂgftpf’m?&ﬂ"fﬁ'i'%fﬂ‘l?&ebg@éﬁ’
(overl| aps edge oieinepnEne film webpsitp bg joined may be for exarmple thepraepblastic #s dessdipmeic t t 0 FI GS.
?ﬁ:and 9|D, Ppt 1?? ner&amf&eaidnngmfemwu,lssms, &&wéﬁ@m muaﬂl t G@éﬂtﬁiidﬂ&i(;le'lﬁlm g

ernopl astic fi | ers of_nelt .adhesjve (place
over or under thle egg%%%wgwﬁlﬁ?%xfsaea%“rg)bfm%?’f'?"gg’dﬁﬁ?"iaeal i ng, heat ed
rollers or belts, atfhes foyming ja hinge type planket sepl; the witith otthe seglinatmnd may
f][equenc% seal i ngangmlyﬁhbﬁmQmmkldivn&hokbﬂsn%ﬁﬁwﬂmﬁ_lmu?kM&aﬁp%ﬂl@ﬁans
of attaching two on the chem cal. a si ca
characteristics %fffth% {%M@:E?'r‘é @Bﬁ%g%r&ﬁsg?‘/;{rg 13 Q mhe’ rf*?'r?gfly %ﬁaf%gg‘sﬁ%?‘asgﬂé%l

t ot he support 15i™fusing 20 an extruded hi nge-type bl anket seal 97 as shown
in FIG 9C and her ei naf t 6énetiadlyahé saaithg bhhdused to folat £ Rfesty5d WlaHRet s@al hhsG thiékridty

O o R SRS GS BB R oy ne

conti nuous. . . a proc ) )
t hesecond t her noPiceRnt {1202 milgpggmors preferaply from 25-%@"@??@3{2%?'%&-&?(‘i-ftf"'isiI m
web 414 and is i EXAMPAESOF THEMVENITION as process 450a. Referring to 25 FIG

10, in attachihg a secon | ' iégguf . s

t her nopl ast i ci(?i | m.web 4?}14&6{' al on M’éjrtg I%e*‘xﬁ,gs ges zgedﬁ%%&'{;ﬁ%ai?g%ond

t her mopl astic f i'ﬁﬁ'é%ﬁ' e Hime oy rYnRg hapd tabyigation of numegaupdiffgrent typps ok e c ond

t her nopl asti c fiTreeitiksg” d&ihed sbayé:irepackhgingtolimestin the ewitibagsclareievaluatidniof the

t her rmlo: asE1 ] g flﬁmomma&tﬂghmu%stdlétmml : rﬂ&bﬁerglm?éﬂcgm&m&%z gQaAﬁﬁale%hv\een
nip rolls . ass_under a sealing ba xt ruder . seal i hg
band 458 of nol t?ﬁ"%ﬂ%ﬁbﬂ?’ﬁ%‘ﬁq‘gngﬁ%w&m‘?"@"@f’t‘?’ﬁ%"@ﬂaé’ﬁf’(ﬁ"t he advanci ng
webs in the nechine di r etheesperigentatwons involved thpsenbential evalustibpef thré mdin types of

second fil mweb sBGuyplayRbx, & ol EdebBed Bdidiach to both fil mwebs securing
t he film tRgethRbronses attached filmwebs are fed through a set of
4

conpr essi on or , 456 form ng a bl anket seal 459. A
conventional second seal TYRGAPItatyassvergialithres syer giulsibays rasle essentiallgiodctordagesy |

the opposite parwith Biurédacseind 5ORaving@GshoftibhdaViRér bhe) athiRi thyer, Shd fdnk RIS
Fi | mweb 30 venting the space between the liner bag and the support to the space within the liner bag.
More specifically, Type-A1 multibags were fabricated as follows:
a. Asupport bag being an outer layer of polyethylene film (used for making
ZIPLOC® storage bag 1.75 mil (44.4 microns));
b. Atiner bag being an inner layer of polyethylene fitm 1.75 mil {44.4 microns)
35 thick with 800 microholes having hole diameters of 10 microns as vent holes to permit moisture
to move freely into and out of the middie layer; and
¢. A third layer being a hygroscopic film having a thickness of 1.5 mil (38 microns)
and moisture content of around 10 percent by weight {METHOCEL® cellulose ethers film made
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35 436 having a bl anket 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 bl anket seal 459 nay be either
"a hinge-type bl anket seal 97 (FIG 9C) or a heat seal type bl anket
seal 110 (FwG972Mp¢ Preferably, the blanket seal 459 is hiRQRUSS§BAIS Sone of
t he - 16- WO
97/ 29966

PCT/ US96/ 02138Y Polymer Films, inc-Rodille, OF- WHEASF Y iaseoigterst FrdemarcofIbe PP e ude
filnms may be &bermicHEampany: Marsseesifigaliyitypical propertied of thefilrh greffound imthe dunest98&it e,

the bl anket s @ada sigeP6rrofymet FiIf the it prd@iSdt Rathé e 11O oW At@SiollBlelFiim ™. The ,
consuners, them%{‘gces nsensi OC% varl a} 1.ONS, and it

S, IS, i ve o other
does not pr od8ce av\‘ﬁs[d%""f’edas'?aé"ﬂp%ef§ "H’ggsc%ﬁgg“eep%"c?c ORI the art.
5 s CellulosgResityhaving CAS Hpof 989004-6%3-hbands nay be applied in any
fﬁshi onI SO as tpl att aCFhrth&}ﬁt\TVMenotledfr&HFlﬁEretﬂlgﬁﬁthlﬂhdgﬂ’eﬁiﬁbmBCothKbe fi Irst
t her nopl asti c mE abl e C e : ements al ong
opposi ng edge§lIlJ t §§'f’ ?Bgrﬁ%\?&) “an °%h@%gg?%§g%s§ﬁ%§yécr°ef t’e’fﬁ'ﬁf%@a‘
equi di stant TYRE-BPROFOTWRES: respective closure profiles. Mre preferably,
tEe fseal i nghbands al’eWkiuefbtypesweremiﬁﬂhulﬁmﬂiﬁaﬂﬁﬁﬂﬂﬁﬁtﬁﬂﬁd?es of
the first the ' ' e 0 a e sure
el oment o ) B HckonthicBelNE bay Rl  BRASRRT TR o Ao Rt Frfnf)
t he fi | mAfedraicrap): and exeqptthe liner bag had no microholes thergipand thatithe spadee seal i ng
band may be nbevels halinerbag sidtRduppdrtisanWaE béhitiaily completelirOénited. O

conbi nati on o_fm;g:@'; ic materials that are heat sealable to at | east

t he port hermoplastic films to be joined. Preferably, the
sealing band is pol yetpe-epretotypss wers all pultibags ofthe duplexyariety 35 shwninFigures

pol yet hyl eng. 2AreBe2G 80,38, 3Tf 44 4541di48 lahehavingasdpport by having a tiitkaiess 8b1.75 hiDPE
useful in the faﬁnﬁf?g, s)%&#%Mn&ﬂﬁﬁkﬁ&f&%%\}%ﬁén&%ﬁ& Al batlgnd rom

The Dow Che . ny. ormng a hinge-type
bl anket seal , PEeenthgtinerbeo piisheugPetdShand may general ly range from3
mMmto the wi dth of theheypedmiuliitragéwers givén 4 axondiry cibsiditationdepoted by the diitter 20

g]t ]E ? e s ga{ 'O n ggbmﬁe ;t.-am%@?sda‘pam&&n whEth@Fthe BREnBcEmmbitdge ddalsy opas a wi dth
20 ' separate edgeseals”. The liner's edge seals are shown on the lines ad and bcin Figures 2A, 3A

and 4A. The edge seals of the support bag are shown by the lines AD and BCin Figures 2A, 3A
and 4A. Clearly, in Figure 2A the edge seals are essentially “common”; whereas in Figures 3A
and 4A the edge seals are "separate”.

The bags were fabricated by hand. FIG. 7 is a diagrammatic flow diagram for

25 making Type-CC multibags.

The Type-C multibags were given a tertiary classification (1, 2, 6r 3) according to
whether the space between the support bag and the liner bag was (1) vented to the space
within the liner bag (as shown in Figure 4C); or {2) not vented (as shown in Figures 3A, 38 and
3C); or (3) vented to the surrounding atmosphere {as shown by the vent 9% in dotted linein

30 Figures2A and 2B).
EVALUATION PROCEDURE

All prototype multibags were essentially evaluated relative to control bagsin the

following way by actually using the bags as potential freezer bags containing boneless beef

steak.

35 1. Beef steak samples were initially weighed before packing in the bags. Each
bag had one beef steak. The bags were placed in a commercial freezer with a set point of 0°F (-
17.8°C).



Generally, the sealing band used to forma hinge-type bl anket seal has a

t hi ckness of from13 to 254 mcrons (0.5 to 10 mls) and preferably
has a thickness of from25 to 51 mcrons (1 to 2 mls) and m)re
preferably fr 5 mcrons to 382mcrons(10t015mls

The sealing b%cég f/ be tinted, colored, or textured so to FY 96’Qﬂ‘Psthe
bag-i n- a-bag structure to the consuner. Si nce the
seal i ng band normal | y doesTHeGteehe@bs &eilondily®paRaandlidded forine p&vlaﬁsefolf&:%Ervmg
film the sealing,e emaly advant ageously be used to attach filns that

ot herw se coul d not heat seal ed together. However, if the sealing
band .t enper at ur e, heat ¢ 3pPiuriea) obserationdisudipg.bage contrrmptignaneund steaks tfarnation ef
filmhas an appriepeysttisvisible diyspas asddiscolRatiohgverEiae dall lﬁingihlaﬁﬁrsttwoweeksand
Xt uded sea LN OuBRGe drl whdi AR fax Pl Honb e UL I /elSh ook Bl i

heat seal itt
wi dth of the ||n%?r¥='6ﬁ"vg'@ewﬂﬂ°‘fen ?ﬂ"ﬂébﬂi"?’lﬂw@s{ﬂmnbﬂefsMSIWGremhmraphed int he

wi dth of the firelorbbininsitelandcutiidethe B, twtham&ﬁpﬁ&egrslﬁﬁhamnd does not
hang over the edge 35 of , tﬂ?cefn{vfnﬁ htidslmd\fFeba fuf deplgslvp l%gfﬁgf%ﬁhefrﬁ\&ﬁdt hat

Preferably, the w th of netr_ or
of the width of ¥ f"r“i'%‘f“?H’Hﬁ'&‘éﬁf‘ﬁe‘iﬁé?ehmdé'kaﬁwdﬁmgémfwemeemI es

may be ajg ableibgal ong opposed paral l el edges of the first film web.
-17- WD 97/ 29986+, " w .
PCT/ US96/ 02135 nexpected effects YSIenoted2F aRPIORKiBtE | i 1 the art that

to attach two mmwﬁdeleto match the % stretch, or
strain, in the two webs ¥VariduhTyppaipnitotyp@undiTypeiBPrototipes Weteeliitded he
strain avoids a sﬁﬁaﬁﬁeﬁkl&%kk&ﬂdﬁﬂfl}uhg%gﬁtﬁdynl phenonenon from occurring

when the tension _éy ease ne dl rection, the tension in
each web can Be rel at ed JYPe7Ad/dpisiiiRed agove was evaluated becauseithe fiimavag hygeasrepicasdinon,
[err] = E[err] =th¢hopethatitmighthelpto preventmonstureescapmgfrom the meat during storade in the

Wher e: freezer.
However, an unexpected resuit occurred almost immediately. in particular it was
discovered that with hygroscopic fitm iayer between the liner bag and the support bag, the

20 hygroscopiciayer and the liner bag changed shape very rapidly and “conformed” to the shape
of the beef steak. In other words it was highly beneficial in excluding air from the space
around the beef steak.

it came as a second major surprise when the Type-B multibag also tightly
conformed the liner bag around the steak as a short term phenomenon.

25 The apparent success of the Type-B multibag led to design of the Type-C
multibag. Two types of Type-C bags were evaluated: Type-CC2 and Type-CS2. Again a
surprisingly result occurred. The Type-CC2 multibag appears to conform more easily to the
shape of the beef steak at packaging and "before” the beef steak package is placed in the
freezer as shown in Figure 6A. With hindsight, it is possible to make various specuiations based

30 upon the fact that the unvented bag essentially has constant mass of air between the liner bag
and the support bag.

LONG TERM RESULTS - TYPES A AND B
Beef steaks in regular freezer bags {control) developed many large ice crystals and

severe discoloration (bright red color faded into faint brown). Severe freezer burn, as
35 evidenced by large discolored dry spots, was observed on the steak in both frozen and thawed
states.
Beef steaks in the Type-A three layer multibags (with a perforated inner layer)
were in excellent condition. Formation of ice crystals was significantiy reduced, the bright red

-23-



[err] = Stress (psi) E = Modulus of Elasticity(psi) 10

[err] = Strain(in/in) T = Tension (PLI) t
= Thi ckness(in) Rearrangi ng gi ves: [err]
=[err] =T 15 EtE To avoi d machine direction (M)
puckeri ng wweswm»énner liner filmis attached to an out er PCT/USPGG2A3I5

Set [err] =[err] 20 T[err] = T[err] For elastic

films, it is kn he. t. .erial  undertepnsion in the

mehi ne. i roct | Siaief mRR R b o GpBRbS b opiehes” MBS thertan e rzce of e
function of a n#eakpyvagobservedyr operty known as Poisson's ratio, v. Poisson's
ratio is a ratio of |atehelypss tridelajePmalibits withhanperionteddin aithe it | y 0.3
for® pol yet hyl eng, L@%ﬂ?arl?%bﬁwﬂ\'o&Jb@iﬁ@ﬁi&a&&l—ﬁ&ﬁnﬁ:@& | ateral strain to the
axi al strain, and tollowng a sim]lar rivation as above, the

condi ti ons r&quired to fHeEhindsightybseryation that mayiexgiais the significanydiffesents irfayility\s :
'(Ij'[ err] b|: T[ er r ] perfoBiflance between the control bagd ahd [itieBiek E@erbb%siitﬁaﬁﬁé\ﬁfd&ielja)ﬁd inner
esirable to . i.ne cr.oss.di.rections.
The pucker i ng@%ﬁ%ﬁ%ﬁ%&@%& %9‘2%@?‘%’2‘?’;‘%@%&é’ﬁ@?‘ei‘%‘?Wu'afm'ﬁ?"“a? Pachi ng
webs that are stedydngsinpecketsand shsegnen farmatienefitegystalebs that are sinmilar in
Poi sson's rati o. A comparison of wieight 13ss Ghd/ SRoun et deihs ek &hitRhfmentsifowed

DUKer 9 oot ol b kit e kP 7 ol
appl i cation, t Héeaks Bred inrpaar frasrefhagbadissereramwriohy IRst (2918%) I eiobmenthrand the
i nsigni ficant cangmateflirips wasi@6%h Beefsteliis torediin he thrélayer bags (with a perforated inner
-18- layer) had a significantly less weight loss (4.3%) than the controf and the amount of drips was
1.93%. The least amount of weight {0ss (1.9%) and drips (0.26%) was measured with steaks
45 stored in the three layer bags (with nonperforated inner layer). The difference in performance
between the three iayer bags and control bags relate to the ability of the three layer bags to
conform tightly around the meat, which led to minimizing air pockets. As a resuit of
conforming, the dehydration process, that ieads to freezer burn, was reduced significantly.
it was concluded that the quality of frozen beef steaks, stored in the Type-A and
20 Type-Bthree layer multibags was superior compared to regular freezer storage bags (controf).
The freezer burn was minimized significantly due to the conforming of the inner and middie
layers of the three layer bags onto the beef steaks.
LONG TERM RESULTS - TYPE-C
The Type-CC2 and Type-C52 multibags also performed significantly better than
25 the commercially available freezer bags used as control. Their superior performance can be
attributed, with the benefit of hindsight, to the tendency of the liner bag to "conform” to the
food and minimize the headspace available for ice formation. it should perhaps be noted that
performance advantages of these prototypes were less significant in tests with irregularly
shaped food such as broccoli and chicken with bones.
30 Various propertigs of the Type-C liner bag and support bag were measured and

compared with the corresponding properties of the commercially available freezer bags. For
example, the Relative Stiffness (as determined by the equation: Z = t3 X TDSM) of the Type-C
liner was 1 to 2 orders of magnitude lower than commercially available " freezer bags” (for
example 5,300 cubic mils psi (0.59 mm3-kPa) compared with 304,000 cubic mils psi (34

35 mm3kPa)).

Another experiment involved comparing a Type-CC multibag as described

hereinbefore with a Type-CC multibag having an embossed liner bag. The experiment included
the repacking of 5 different types of meat and the evaluation of the multibags against each
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WD 97/ 29966

PCT/ US96/ 02135 Thus it is desirable to maintain a
relatively low tension in both webs, and have mat ched machi ne
direction strain in the webs atthe poi ntwhere theyarejoi ned s.bﬁu
generally  WORHY®# in the art thata recomended tension i H"Jtrh)e BChi ne
direction range to effectively transportwebs is from 10-25% of the

yield tensi gni mg&g&@?cdnﬂné?haﬂyﬁéil%léfr_i’é‘zki'rmuﬂﬁﬁ/_ asi;ﬁplifhasmré_t%Sgam eRd ﬁ e
att ensi ons bel ow the vi nsi tension in eac

web can be nmai ntcgf“g%%g srtﬁsm!:B-%e%&)gggr%ﬁg%ﬁz%(ﬁ%é%n ,'yiDt has been found
that above 25% ROTOTYPEShe yiel d point, there is a danger of |ocalized thin
spotls in the web actual Immmd;w@heayﬂtduigshawngpmpabnaigstdwari{r#dmes?ofl
resulting in non- t idas ot i ssfu
attachnment of> ex"’t'fsluﬂi‘é"~§'é'§‘?‘.‘"§’g"‘ﬁéﬁ%§ ,bl'é’he t%ﬁ'gﬁ?‘g?\’i_u S pr"e:@%?%ﬁ‘ff’?g’ﬁgi n the
range of 2-15% dpuitingg had an embasted fingr bersinaiter designated rmhessedling’C pndihe other

::Qr ht he pL efe (r]I Ir afiultbdyads B plain or iniodtititnel) GieminbRbriidsigrivaITPRIADES' Both ialtibags

I ght wel ght | t | C$l e e _drag
between the i ngxr'e‘r%? n%[t?ucmd °tag+}ge\£ﬁ“{llgnﬁgfhﬁ% Q‘Hggﬁ“e‘@‘%§1°ﬁﬁte’vﬁégr&é‘%%?§%<‘é% seal

i s applied. EvertnffRemdiampndsahi$idiamonds pepliner inger filmatthe supply point
is often so | g that theFige shapliesofeach of Grooed kelef, drvernytak, boReleserikinigfichiden

tension to avoi OLr_P&}E'ﬁEH fiu%g a:gJ proglls léﬁﬁ'&it\%eéﬁ@gﬁphﬁgﬁﬂw%&ﬁﬁﬁ% Qﬁ?%?e ﬂnﬁrgs

adequat e tracking shown 1 n

a set of nip rolT4tibAgs JRAZIPLOR brapd FREFZER BAGS. E%WVdﬂEﬁﬂ%°Hﬂ€P‘{ﬁEbﬁﬂﬁW
where a bl anket mB&adiniazodmetcabieezdrivith alsétpoin® BI°R) Thé fi€ezbmas opdned 6various  be

mat ched at sone ‘ggygf I ﬁm{% % of the yield point tension,
prior to the ni\gm;vamrol r;e.gn%ie‘f) ro E?’m}‘gw di fferent tension control
zones. The st Hai Ewebs can be matched by 20 appropri at et ensi on
control between the supphatipgscake svasdeveibpei tnvisualiptake iceldnstatormuatioponthe sorddde | S
run at slightly dsQihest RFftbs td3@l. FreFatitlgRevEiOhreS” SQW-Rdw, Sh BRMediMBowMddfle VD
tensi on, reduci :}%‘Jé'tt? " u tﬁpe de§‘|ére %;lgﬁ%;r&pgefor bl anket band
sealing. A seco wp (gd).n i MeqipmHe o0 dHE-Ty be added such t hat
each web woul d run t hr oufiLew-Bsyfanehenoir pery swall apd verylfidedcecrystaly presene on thesi on

control, j ust,Priéiurtakdihite 69stfpaiché ofFGA 1A 112 igule RAS (A61o3AM?) ihBreb hifd
17. 25 Fgf rring back tothe process shown in FIG 17, the

e
tension of the IMofEezesPuD RIS thermopl astic filmis generally
controlled in the range GowiMeihnagmadydevelgemens of treedimrasipnal ise ¢rystals ongheit h

(PLI) (0.6 m| Rimathytatbdudo rkditm Hing SREHoIFe el Budipreiént oh fiim @htactkdtheas i N
known in the artsmrf%’rés the preferred enbodi nent, each of the film webs
passt hrough nip rofl$ so to match the strain on each of the filns.
Thus, the tenzi on of eactviest” meaps umeraupictesystalspresenton tiemeshsuriace ip patehes o

having an area or greater than 1/2 square inch (3.2 cm2), at least 1/3 of the total meat surface
area having lost film contact, and minor or no freezer burn present.
“Med-Hi" means numerous three dimensional ice crystals present on over 1/3 of
the meat surface due to greater loss of film contact and freezer burn is present.
30 “High" means ice crystals present over at least 1/2 of the total surface area of the
meat and/or freezer burn present.
RESULTS
The results of the freezer tests at freezing times of 17 weeks and 8 months are
shown below in Table 1. The numbers in each rating category are the number of meat samples
35 (out of five tested) having that particular rating attribute in the particular time period. The
results show that both of the multibags of the present invention prevented ice crystal
formation and freezer burn on meats tested compared with the performance of a control.
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30 match the strain on each of the filns. Alignment of the liner or second

filmmay be acconpl i shed by using conventi onal

and/or edge trinmring of the film web to widt

h.

edge qui di ng systens

Referringto FIG 10, the tension of the conmbined filnms is generally
PLI (PE fi InegjUS3642835 t he

control | ed iw097299%éhe range of fromO0.02 to 2.0

sealing band is applied to avoid stretching 35 of the warm bands. The
tension of the conbined film vvebs nay be ra[gpl | ed by conventi onal ni p
rollers 472. Stretchingre e A8 -pl-u_a-e-d-ur,e—a—-\n.aa.ee—-a.nd#.g.r_
puckering in the fipal pro&M@RLE szw “::: Med. | Med.Hi} High
-19- WO 97/ 29986 ~TTWeeks
PCT/ US96/ 02135 round BeeT Aratterrate—processTaT crro—tto=t-ire
present invention for heat SgmidsadiiRdr | €asf 4 [wogfilmyebs cgnpr]i sgs tlhe
steps of pro¥iding at lleast fiplatdiinend second §il m webs{capablie gf obeifng
heat seal ed together, overl ayi gghtidie second fg | mf wep opt ogt h¢ figrsty fig m
web, providing at | DeAver SIBaK o g pana. o1 paterrar naving. a
tenperature, mass, and jheat aﬁtpaséuwersuffl I ent F {o peatr s¢al gt he secord
thernoplastic filmto the fir ptairtilimer nopl asfti o fi| moang appl ying sgido
band of sealing nateri g to thGoraxedr | a ed ffilem webso Thi s3prpcess ijst he
sane as the %n(;cess Bon¢iesslbrintess Gk.€rt 10,| excepf that|the s¢all ng[band
extruder 452"ty be pl aced aﬂm@dhyﬂportl on § o# the 8ilmweb 4360so0fto
heat seal the fil m webs} toget Iwaﬂ'imrthe pchife girect|onfat Jang pqi ntd
across the web. Preferalytheonteol| i ng baind 9 s Londressed b ntrolll erls
454,456 after 10 havi ngFiseBhetap I i ed. Ml t} ple spaling|band ¢xtrudgrs 45%
are used to provide multipl ee@*@aae#hger lands 458 &l o malhi ne !
direction of the film “I'B‘ef orm | ti%I e] heht pe? bllanKet
bands as shogw in FIG § g a)=1VAa¥= ' xtfusilandor
from an unwi nd sta °'k'f'ﬂ'é' : vvebs to be\s hept sealed may bg mjde of
. embo N 0
any thernoplastic materg al s Y20l e of 951 ngf heat >eaged t oget fer 4
I ncluding those materi & s des@‘E ey herei nbefpre Tge L5 ofikm yeby ngy
have the sane wi dth or jre=o t=rs—termeratry—tirg—seattrg—irarjd
may be made of any xtrudebt;\},gmﬁgaterl aI capab] e of heat se¢alingjto filjm
webs together. Preferalytfound seet
20 embossed liner 5 0 0 0 0
plain liner 5 0 0 0 0
Control 0 0 5 0 0
'Denver Steak
embossed liner 5 o 0 ) 0
plain liner 5 0 0 0 0
25 __Control 0 0 0 5 0
Boneless/Skintess CK. Brt.
embossed liner 5 0 0 Q 0
plain tiner 5 0 0 0 0
Control 0 0 5 0 0
Fish Fillet
embossed liner 4 0 1 c o]
30 plain liner 4 0 1 0 0
Control 0 0 0 0 5
'Pork Loin Rib Chop
embossed liner 5 0 0 0 0
plainiiner 2 0 3 0 0
Control 0 0 0 3 2
35



the sealing band is made fromthernoplastic materials including forexanple
LDPE 748 avai l abl e from The Dow Chem cal Conpany.

General ly, the sealing band has a tenperature, heat capacity, and nass
sufficient 20 to heat seal two filns together. Generally, the_tenperature

of the seal i TYOBEMI% st he tenperature at which the part %S dt%ri al

may be extruded wi thout degrading. General ly, the

thickness of the fil mt0nbmom%;%gcﬁﬁ%sshiﬁ&%%ﬂhﬁrgs@nﬁmeﬁﬁ&mﬁé}nfagﬁn it
0 heat seat the fil

all ow heat transferfromthe seall hand to the film at L m
t ot he under| vyi ng§“°z’e"f'ldfm°\ﬂg§'.at‘@%ﬂgﬁaﬂ??’ﬂ‘é’f“rﬁ'ét'?’ﬁi"ﬁkh% und Py thpse skilledinthg 2agand
used to form a hwdhichatemtithinthespiritandkssopedSthednvientiny range from 0.5 to 10 mi |
(13 to 254 mcrons). Preferably, the sealing band for a heat seal type
bl anket seal has a thickness of from1.5 to 3.0 m!l (38 to 76 m crons) and
nor e preférably has a thickness of from1l.5to 2 ml| (38to 50.8

m crons) . Cenerally, the width of the sealing band used
tof orm a heatseal type bl anket seal ranges from3 mmto the wi dth of

t hesupport orfirst filmweb, preferably the width of the 30 sealing band
ranges from3 to 76mm and nore preferably has a wwdth of from6 to 19 nm
Anot her process according to the present invention for attaching at | east

two film wgbs conprisesthe steps of providing at |east firstand second
filmwebs having first and second wi dths respectively, the second wi dth
being smallerthan the first width, overlaying the second fil mweb

ontothe first filmweb between parallel edges of the first filmweb,
providing 35 at | east one band of sealing naterial, and applying said band

of sealing material along and over parallel edges of the second film
web. Preferably, the sealing band 458 is applied to the filmwebs by
one or nore et%ruders 452 (FIG 10). Extruders 452 may be placed at any

poi nt above the filmwebs so to be capable of attaching the filmwebs
toget her by form ng a hinge-

- 20- WD 97/ 29966

PCT/ US96/ 02135 type bl anket seal in the machine direction. For
exanple, multiple extruders 452 may be st aggered above the parall el
edges of thre?oor nore filmwebs soto attach the film webs together in
succession. Preferably, the sealing band 452 is conpressed between rollers

454, 456

25

35

27~



after having been applied tothe parallel edges of the filmweb or webs. 5
Preferably, the sealing bands 458 used to form hi nge-type bl anket seals are
appl i ed equi distant fromthe respective edges of the first thernoplastic
film Cenerally, the seal ing band may be made from any suitable

t her nopl ast i voB¥29P¢6al or conbi nati on of t her nopl ast i c PEAUSHE/GUIS t hat
are heat sealable to at |l east the portions of the filmwebs to be

joined. The filmwe to be joined may be for exanple thernoplastic as
descri bed 10 herei non-t hernmopl astic, fabrics, nonwovens, and
coextruded filns. The® ﬂ‘ﬁﬁb‘mmﬂg'ab%f muktiBag haviea atleastandnnet lingthomand ang an puter
seal i ng band as siwppetbag, the Bnerditer bag having a first sidewall and Akednd §id¥wall B8ached oG &Rer

t ype bl anket seal , ,h 8 r

from3 mmto the : Mme%e%igggé%? %Qﬁ?m 3l h %@%t&l{ﬁ%y, ﬁ{:&%

wi dt h of thewlé% ? "‘b‘aﬁ&’ ﬁg%%" P'B%WW’VBWM"“&W%?WﬁBﬁP@MMy
has a w dt h of 5f rksing twesidegvaliGittached together along respective latef@betigestbiming ddgesealg,ahdhn g
band used toform ad&wsngewwﬁseweamﬁtn s emﬁézoahémﬁ&gﬁﬁ&mmp or?EagfﬁaQHa 43
to 254microns (0.5 bl has GA bl C rom?25to
50. 8 ni crons g??gdoefguﬁ%)""gg‘ c?;ﬁ'l’gg' t?‘f?ﬁ'ﬁf‘?gg‘&%m'&‘%

38.2 nicrons (1.0 ’fd!P?ﬁ'me;surfaceofemmammmmﬂﬂbwmmmm
Ehe expfe{| ment al I V\lm;igkstth&r&i‘oplaﬁdaﬁd]xatsbﬁo:ﬂiﬁﬂeiakﬁal&ﬁncinﬁﬁofI@(ﬁﬁ%t@ﬂui@iﬁrﬂ&dm) t
erei nafter |nvo ved tine n u e
types of Tl ¢ bag de?ﬁﬁgg ag&aﬁﬁaggp%m ng?%w{"efﬁa@amm“mg
nul ti bags; and e/afMss '?%FF"’G?‘VW"“’WQS?M %?"'M”mml’!ﬂﬂs&gs rel ative
to each other and ot her cB3nAfreizer bagbwordinga€sia 1avHerkin the sidéwailsd ol tHedinéribagBave

bags, during and ﬁf&ﬂanmuesm%h%ﬁézﬁm(ﬁaﬁzsﬁ AgSezer. 25

The experinental work inv e se ent eva atlon of three main
types of pr ot ot ype, QP’% 1'396% UMSydgreguPeiper bag commrises an
PROTOTYPES 15 thermonlast*c fr wwpengzhmp!wrpw copolymend df ethilenee | ayer

mul ti bags made essentti al | ¥, Aflecaérbag SR6rafg to Claitisiwhefeindié uﬂﬂtu&ﬁcoﬁ&:ﬁfﬂm’éﬁag
having a support Jaggeup %kbﬁ@iﬂf%&m@hélﬂu g:%é?{nbnaﬂg% ﬁe%tt?ﬁgsusp%onga%ﬁml N

venting the spcelbet en t | ner bag an ace
the |iner bag. ‘ar ”‘“‘h"‘"erbaW‘@"’é’t?@ﬂ%‘%I y, Type-Al nul tibags were
fabricated as foll ows: 6. A freezer bag according 2o ClfimSuyherein at lkag tHe@rinetsurface@tithe r

| ayer of poly Mﬂn&%gfsh&x@&rﬁd&ﬁ@o&%tv&% ng Z' PLOC[ err] storage bag
1.75 m!| (44.4 mcrons)

ner ba an i nner
| ayer of polyethyl ene fi IFh‘?L‘"fge'rtﬁa?a‘f?fﬂ'“gt‘?ﬁ’ﬂ?‘dr?é?‘”ﬁ%"“f'ﬁ W’? Pigteable
m cr ohol es havi ndgnaigand femaiedesuresientents glong epnosed lrmsrsvmwfmeemrtpes m t

noi stuL e i to n:sve f r eeb.ya frévk € badiskcbrding €5 CliiMes ﬁsddkﬁnﬂtﬁdﬁbedgfwdfmeamer (38
c. Athir ayer ) . '
m crons) and rrts;lknlslltg ﬁ?‘é‘g%%ﬁt%%? %{rﬂggqr‘d}g %bg%l@'ah |°§ﬁsfa&yp§bmnlet
( METHOCEL[ er r ]25c&f@*ul ose ethers fil m nade
-21- 9. Atfreezer bag according to Claims 1 or 5 wherein the support bag or the liner

bag or a combination thereof has at least one vent hole through a sidewall.
10. A freezer bag according to Claim t further comprising an inner film layer
between the liner bag and the support bag.

30 11. Afreezer bag according to Claim 10 wherein the liner bag has a plurality of
uniformly distributed microholes and wherein the attachment of the top edges of the liner bag
to the sidewalls of the support bag is discontinuous,

12. The freezer bag of Claim 10 wherein the inner film layer is hydroxypropyl
methylcellutose or polyvinyl alcohaol.

35 13. A freezer bag according to Claims 1 or 10 having a liquid storage capacity ina
range of 1 pint to 2 galions.
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WD 97/ 29966

PCT/ US96/ 02135 by Polynmer Filnms, Inc.-Rockville, CT). METHOCEL[ err]
is a registered trademark of The Dow Chem cal Conpany. More
specifically, typical properties of the filmare found in t

data sheet of W72 Filnms Inc., for product named "EM I | Dg?(\,/é,{j mgjs?ubl e
Film". The product was identified as having the primary constituent
bei ng Hydroxypropyl Vet hyja, ifreaeliaglae&ea- RPSlafly ha'ot GMEAS oN viHerdW R Aderbag 3

Further, it wll a edge seal s AD and BC of

t he support 15"3 "Sﬁ’és}?ﬁgﬁﬁeﬁ*%ﬁ‘féﬁﬁbﬁ E'ﬁ?‘? rf‘ﬂ e’ﬁpémsi’ea% s ad and bc
of the liner bag. TYPE—BpmmymmsmgthefreenrbagOfa"WWé’f Haimsdiber Vhes
were all” three | au@foclWithinliRaiSagessentially simlarto the Type-A 10
prototypes except that t Ilner ba . )

m crons) (i nst @ad of 1. 75h§1 ffreeze' 4?% c%%j"gitoonsﬁ ng%?\'a%(eexeé &Zﬁegl‘ts hfet{‘?%fg?agoaarteg
had no microhol esemm&Pmtmgtad!Wh@UBm‘?Q bet ween the |iner bag and
the support bag was essenti abwessfbmbﬂa@hww@mmmtseanan ThiEHfinés B3ReHdINYPES

Type- C prototypes were al l.ba f e duplex variety as shown in
Figures 15 2A ?Bte'?ep"%kag‘gﬁpﬂ‘gquﬁ% g and 4Cand having a support bag

havi ng a thickness of 1. WSW#mgaf'm(th@tmplﬁﬁﬂéﬂyh‘yybma‘h'ﬁ"nﬁ,‘ﬂwtﬁéﬁ'ﬁgﬂh
thi ckness of Q6 afid b fikt trdHuekse dial widthbét@edrpandliel@dgnpl | bet weent he | i ner
bag and the support bag. ;;gh ven
a secondary classificati ofn“'(ad‘(’a"ﬁ%?t'eﬁnt?se?ﬁdtﬁmﬁpraw&"g LJ''%aaqﬁ'cw?ir’stebtfgL
dependent upon M@W"QW@%@%"W"‘M BefyaenRamlieledgps, the secondipnsverse
edge seal s". The webWadthbeing gnslisahirsthawiits Siahefitthérmeplbitioéin;ad and bc in

Fi gures 24 3A and 4%&T%ﬁg§%§ﬁ?Ae?m%la&&u&ﬁm%%gg{otthMt rﬁo?ﬂﬁ%lnby

the lines AD and BC in Fi early 1n e 2A the
edge seal s ar QSeMWF?%Pa‘@PéGHﬂGW°WEF%‘J§"‘|‘W bEj gur es3A and 4A the
edge seal s are "separ at e"attaching the second thermoplastit fitm Welgwhr fstitbdimbp adtie &iniweb

hand. FIG 7 is %m%%%ﬁéﬂl@ﬁéssmﬁég&ﬂ'@&%&%mﬁ maki ng Type-CC

mul ti bags. bags werg given a tertiary
classification (1, 2, or 'eidi f‘ﬂfﬂd"‘l'ﬁ‘""’"m et he space between the
support bag and the | i nerseblagttingthefdidedftmswdormbaphe space within the
|iner bag (as %hown in F'w&&é&so@éxaﬂhsmm %ﬁus@waﬁm eaufbrﬁstsauaes
gg\t thVZE'([j 99 i ncf:%m?l éasﬂx?% %Vent e onggpéoseed galilglllloelégeslo?gwe?’Pstn&epmop astnc(fqm wed Ind

wherein the films are attached by applying a hinge-type blanket seal or a heat seal type
blanket seal.
19. The process according to Claim 17 wherein said first thermoplastic film web
25 has mateable male and femnale closure elements along opposed parallel edges and said second
thermoplastic film web is overlayed onto said first thermoplastic film web between said closure
elements.
20. The process of Claims 17, 18, or 19 further comprising the step of perforating
said first thermoplastic film web to form vent holes in the outer support bag.
30 21. A process for heat sealing at least two film webs comprising the steps of:
providing at least first and second film webs capable of being heat sealed
together;
overiaying the 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 seal
35 thesecond thermoplastic film to the first thermoplastic film; and
applying said sealing band of material to the overlayed film webs.
22. A process for attaching at least two film webs comprising the steps of;

-29-
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30 Figures 2A and 2B). EVALUATI ON PROCEDURE Al l
prototype nulti bagswere essentially evaluated relative to control bags in
the - foll owi ng way by actually using the bags as potential freezer bags
cont ai ni ng bonel ess beef steak. 35 1. Beef steak sanples
were initiamwgsmmdseghed before packing in the bags. Each PCipagod2IBsone
beef steak. The bags were placed in a commercial freezer with a set point

?;2?[ err]F(- VO é;/ E23[9er k ig}ﬂg atleast first and second film webs having first and second widths

PCT/ US96/ 02135 respectively, the second width beigig smipter thancthe finst width; occasi onal | y opened

and cl osed forthe purpogenginghéREdNd K web ontb B fiSs2RIM Wéb between parallel edges of
3. ‘Physi cal obﬁﬁg;{g{[ﬁg’%r&, i ncludi ng bags conformati on around steaks,
rce cr

formati on of Stals, visible dry spots, and di scol oration) were
made dail ydwing the fiprovidingetisastone sgaling iand ptrostedn capable of beinadwit seafable tre

next ei ght nDNidRfeadtpoRtioRbfiaiiPfim webhand and Type-B. Type-C was
physi cal |y observed overa, peri.od Frozen b S were

. f .thre nt hs. f .ste
phot ogr aphed in . cofPsl 'Hé?'.’ﬁaﬁ%glbd'e'dgn qg'ﬂfﬁg%gem[dﬁéﬂﬂaﬁgfqeﬁféﬁ Rawed
and phot ogr aphéecoag fiimweb and forming a hinge-type blagketgeal.cent wei ght | oss and t he

amount of drips were neEzss Wi titrdeli? bhgieé8ing to any SAEFERIMATDE Fr pdkaglhd PS 1 S
defined as the bl ?od-l i ke fluid exuding fromfrozen nmeat upon 18 t haw ng.

5. "Unexpect¥®d "eFfects were noted as appropriate. SHORT TERM RESULTS -
TYPES A. B AND C 24. A process for prepayinadheparkage ¥ Cigimatcomprising thedesbpfic- B
prototypes were eval Uajifdhg the foodtoBdlphékagetittoyhe inBrbagequentially in a

pLog0er ol Tener 15 ks UBR i bad R0 SN PRI
prevent noi st urtbe ederaiofemetrysfthefrodapd thetrly pxhgustingpirjem the liperdag; and

15 dosing the support bag while avoiding significant re-entry of air.

25. An apparatus for making multibags having at least an inner liner bag and an
outer support bag comprising;

means for forwarding a first thermoplastic film web having a thickness of greater
than 1t mil and a first transverse web width between paraliel edges;

20 means for forwarding at least a second thermoplastic film web having a 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 film;

means for overlaying the second thermoplastic film web onto the first
thermoplastic film web between the parallel edges of the first film web;

25 means for attaching the second thermoplastic film web to the first thermoplastic
film web along parallel edges of the second thermoplastic film;

means for folding the films in the transverse direction; and
means for seal cutting the folded films to form bags.
26. An apparatus for attaching at least two film webs comprising;

30 means for providing at least first and second film webs having first and second
widths respectively;

means for overlaying the second fiim web onto the first film web between
parallel edges of the first film web;
means for providing at least one sealing band of material capabie of being heat
35 sealableto at leasta portion of both film webs; and
means for applying said sealing band of material along and over parallel edges of
the second fitm web such that the films are attached by means of a hinge-type blanket seal.

-30-
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freezer. However, an unexpected result occurred al nost
imediately. In particular it was di scovered that with hygroscopic
filmlayer between the |iner bag and the support bag,the 20 hygroscopic
| ayer and the ]| ag changed shape very rapidly and "confor " to the
shape oft#gﬁé%steak. In other words it was highly ben%??ryﬁ%&‘ioh?ﬁ
excluding air fromthe space around t he beef steak.

It came as a second major surprisewhen the Type-B nultibag also tightly
conforned the liner bag around the steak as a short term phenonenon. 25
The apparent success of the Type-B nulti bag leed-to d®sign of the Type-C
mul t i bag. Twotypesof Type-C_DagsS_were _eval uated. _Type- CC2 [And TYRR- CS2.
Again a surprisingly restr—occurrer—rthe—rype- CC2 nulﬁkﬁ—w—fﬁpears to

conformnore easilyto the shapg-of the bedf s eak at 4 and

"before" the beef steak pack%g?gggfblacgd in tihe ! freezy Jhown in

Figure 6A. Wth hindsight, it~Ts possible rake. vari ous ,fi ons

based 30 upon the fact that the unvented g dssehtially hf é%?’ ant nass

of air between the liner bagy and the suppagrt bag. “THRM RESULTS

- TYPES A AND B . Beef steaks [in |egul s—fbezerffbags

(control) devel oped many | arge ice crystals ands severe |]

di scol oration(bright red color fadeg#ito faint b}omm). : eezer

burn, as 35 evidenced by | arge di ored dty |spofs, was ob gd on the

steak in both frozen and thawed st at es. i f steaks in

the Type-A three |ayer- nul tibags (with a perfdratied inner | ‘ wer e

in excellent condition. Formation of ice crysHa%s-wakEbignifi antly

reduced, the bright red

red right red F1G. 1A (PRIOR ARD  FIG. IB

PCT/ US96/ 02135 col orwas numi ntai ned and no di scRRKIRoART Jobser ved.

No freezer bumon the surface of the steaks was observed.

The Type-B three | d@&n nmultibags with nonp forﬁged filggas t he inner | ayer
% / / 5 1
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showed simlar results to those obtai ned with Type-A nultibags. 5
A key hi ndsi ght observation that may explain the significant difference in

gqual ity per f ormance between the control bags and the three Iayer bags
is that the mydd d i nner | ayers of the three Iayer
tightly conforne é’%und the steak which resulted in Eﬁg’%ﬁﬁ&épﬁ

pockets and subsequent formation of ice crystals.

conpari son of wei ght |oss and anount of dri ps between treatnents shovved
10 that weight | oss of the steaks correlated well with the anmount of
formation of ice crystals. Beef steaks tored in regular freezer bags
had a severe WHD |l oss (20.5% in ej ths and the anount of
drips was 2.06% Baef st.ea.k.s_s.t.o.r_e.d_ﬁ qsl gr bags (with a

perforated inner 87 (4. 3%

than the control and #he_anmpunt of _dr/ — 3% 2 anount of
wei ght loss (1.9% and TGRS 1 g ] 2 fecFored in
the three | ayer bags (gq.Dn rforated | ni \ tefence in
per f or mance bet ween t hree | ayer ' pldte to
the ability of the jgree | ayer bags) _.c¢ PUEEH UINy4Ar Qu d:the
nmeat, which led to mnim:izing air p ets A;s,a,q > .nf>)rn‘ing,
t he dehydratl on processj ‘that |eads to frbez’e " gdg
significantly. b It was fo W Q| ty of
frozen beef steaks, stoL d in theAype-A and DRt / dypayver |
mul ti bags was superi or _rrpg%egul af flr N 3" i ontrol).
The freezer burn was rg-Rilm gni fi cant Iylf AL 7o lof8 i i@ tof the
i nner and ni ddl e | alers_of the tWeeTavd ‘ ist eaks
LONG TERM RESULTS - TYBE-C *—ﬂ- . 9 \ +—FEBlype- CCZ“ 2
mul ti bags al so perforred si g Sﬁ Peet ert han 25 t-h-e-;ﬁ)n%é Egﬁ
avai |l abl e freezer bags used Thei r supem@é1 ?ﬁ or mance can be
attributed, withthe benefit of hlndS|ght,tothete enc the |iner bag
to "confornt t he food and m nim zeghe headspace avail able for ice
performance advantages of

formation. It d perhaps be not ed that/
t hese prototypes we | £ ; o, t u_egajurablg%

shaped f ood such as :_'.;‘.::::::::;:::::::;:::::.:::: h@fes

Various properties of ‘*lh&Tvpe C liner M-S ppT T oA
and conpar ed vmth. scor r espondi ng pr.(]pbil';?i of -t hqg
avail able freezer bgg Fo%exa t el Relk “St i
determ ned by the eque?ﬁ on: = t[err SM‘bof-;-t Typgy C
1 to 2 orders of magnitude | ower than c| al J

(for exanpl e 5,300, cubitc m|s p| ( 9 mi PT TP Rey)
304, 000 cubic nmils psi {34 35 mjerr]- kP , :
experiment invol ved con}pan ng a Type-CC It| oagmaj%‘ il bey’ ,

< ;

her ei nbefore with a Type1OC mul t ibag havi ng ah e 4 ne
experi nment incl uded cl-—’!':t he ackl ng of - fe g.s’
eval uation of the miltib C
- 24- - =17
) s’-/‘ -2J = [
Vg S_ 3% si+—4B | FIG4C

FIG. 4A FIG. 4B
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WD 97/ 29966

PCT/ US96/ 02135 other and a commercially avail able freezer bag using
a.sinplified 5 level rating scale. The control bagstested were ZI PLOC
brand FREEZER B\Aﬁ géontrol ). PROTOTYPES The

mul ti bags usedOREFE®upl ex bags having a support bag si dewalSCHERHESs of
51.75 ml (44. mcrons) and a liner bag sidewall thicknessof 0.6 ml| (15.2
m crons). One mul ti bag had an enbossed |iner hereinafter designated
"enbossed |liner" and the other nmul ti bag had a plain or snmooth |iner,
herei nafter designated "plain liner." Both nultibags wer e constructed
of pol yethyl ene. The enbossed pattern on the enbossed |iner bag was

uni form di anonds at 16 di anonds per liner inch. 10 Five

sanpl es of each of ground beef, denver steak, Db nell s/ skinl ess chi cken
breast, fish fillet, a(?ps{r;kloin rib';vhop e ced into plain |iner
mul ti bags, enbossed |iner 1 jangj FREEZER BAGS. Each

bag had one piece of neg N' a conmmerci al
freezer with a set point® e . opened at vari ous

intervals to observe and evgkdate [ heSanmpl Qs‘[; 15, .‘" SCALE
A rating scale was devel oped ko yisfzal |y rate i ce gy 1!:\ formati on on the
surface of the neat sanpEes festsed. The_DE) ng Ig s are: "<

Low Low, " "Low Medi um (Lowadted), ™ |~ Nedigg#( Med) [™'°Medi um Hi gh
(Med-Hi)," and "High." . #Zlow Low—medBs no or very smal |l
and very fine ice crystals prgSent on the 20 hegt- Ueface in ice crystal
patches of from 1/4to 1/2 squpie inches (IMto 3.2 ¢nferr]) in area and

no freezer burn present. Cr T L TTTow MEdT[neans early

devel opnent of three di nensiopal “i% T y{st'all s' on 't 14 1 meat surface due
to some filmlifting and nogirke: PBs et o fl m cont act ed neat
surfaces. 25 " Med2 2

Tystals present on the
meat surface in patches Javi pg anar.ﬁa’ oﬁ%e han 1/ 2square inch
(3.2 cnferr]), at least 14 t hg& ot al rrerétﬁ

-t
ol i
B Bl N\ aS

g

t
réc area having | ost

filmcontact, and nminor or no freezeF{l@r esent.
"Med-H " neans nunerous three di nensi ongd | s ﬁsent on over 1/3

' igt SYYTR
- £ m

of the neat surface due to gr
burn is present.
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30 " H gh" neans ice crystals present over at |east 1/2 of

the total surface area of the nmeat and/or freezer burn present.
RESULTS The results of the freezer tests at freezing
times of 17 weelSoeks8 nonths are shown below In Table 1. The nunbers

in each rating category arethe nunber of neat sanples 35 (outPOf/UBIHRI3S
tested) having that particular rating attribute in the particular tine

period. The results show that both of the multibags of the present
i nvention prevented ice crystal formati on and freezer burn on neats
tested conpared with the performance of a control.

-25- - WD 97/ 29966

PCT/ US96/ 02135 TABLE 1

SAVPLE Low Low Med. Med. H  Hi gh Low Med

17 Weeks G ound Beef enbossed |iner
4 -0 1 0 0 plain |iner

4 0 1 0 0 Cont r ol

0 0 4 1 0 Denver Steak

enbossed |i ner 3 1

plain |iner 4 0

Cont r ol 0 0 a8

Bonel ess/ Ski nl ess Ck. Brt 10 - 5

0 0 0 0 5
0 0 0 0 0

2 2 0 1

99
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Fish Fillet enbossed |i ner 4 0 0

0 o1 plain |iner 0 1 4
0. 0 Cont r ol 0 0 0
0 5 15 Pork Loin Ri b Chop enbossed
| i ner \309'”29966 0 0 0 0 PCT/USY6/02135 pl ain
l'i ner 5 0 0 4 1
Cont r ol 0 0 0 4 1
8 Mont hs 20 G ound Beef enbossed |iner.
5 0 0 0 0 plain |iner
5 .0 0 0 0 Cont r ol
0 0 5 0 o Denver Steak
enbossed | i ner 5 Q ()§E§~7y() 0 0
plain |iner 5 %?.; ; 0 ‘0—25———1
Cont r ol 0 d l§rﬁ—! 5 € et !
Bonel ess/ Ski nl ess Ck. Brt PO en’b(gsedﬁﬁwe'r 5
0 0 0 0 — & pl mgﬁr 5
o Lo o e gE.5 R | o
0 5 0 0 r T2 ! Fish Fillet ]
enbossed |iner 4 ol =4/ 0 0 FO
plain |iner 4 O rvo—&h 0 0
Contr ol 0 0 O-9ui 0 25 s Por k
Loin R b Chop E{“ = &fBogsed linerm | % 0 0
0 0 &ﬁumun Ili ner \~2—JEECL ) 3
0 0 —COoT T O ) Qo= 0 0
3 2 35 —N . 26-
Im H b
25| f
A :Dfitf I _Jf§cr 1
a e ~ 1 oo | S 1 QO
<HjT I |l i
=0 .UM Pl len
— 2 NgEg| 12
= | & | wse | |
_19 ] — |
8l 52 ! ! i
~ : i
8= | 1 R|E=Z|
s i 1 T z=2e {
\ E=IN
w ! /M - J
P w5 =
L
& Z ||&Cw | & ) E; ‘-5“:0: )
' 25 0 [ Bp2 \L o={|5S=Z5 |V
2,8 O 2Z%-tiig_a +/
T2 1|53a | |E32||s3e
- = 2T XK=
3 & ||%5k ]| |[E5E],|aEn
L J
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WD 97/ 29966

PCT/ US96/ 02135 Al t hough specific enbodi nents of the
present invention have been described, it is to be understood that
nodi fications @yg,ﬁy‘gations may be found by those skilled in the art
which are within the spirit and scope of the invention. 5 PCT/US96/02138
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WD 97/ 29966

PCT/ US96/ 02135
nultlbag havi ng at
bag, the inner
attached t ogeMest7/29966
seal s, each sidewal |

form ng edge seals,

defining the bottom of

wherein the |iner
t hi ckness of

| east an i nner
i ner bag having a first sidewall

havi ng a top edge,
fol ded edge defining the bottomof the |iner bag,
having two sidewal|ls attached together along respective |ateral
each
opening to the nultibag and the support bag having a
the top edges of the |iner bag being
attached to an inner surface of each respective sidewal |

CLAI M5

al ong respective
and

si dewal |

the nul ti bag,

(50.8 mcrons

1. A freezer
| i ner bag and and an outer

| at er al
t he

). 10

bag conprising a

and a seco

edges forntn g

Ilnerbag haV|ng a

si dewal |
2. The

freezer bag of daim1l wherein the top edges of the |liner bag are attached
to the support bag ata presel ected di stance fromthe opening of the
3. A freezer bag according to daiml

mul ti bag.
wherein the sidewalls
from0.3 to 1.0 ml

of the liner bag have

(7.6 to 25.4 mcrons).
freezer bag according to Claim3 wherein the |iner bag conprises a

a

t hermopl astic film conprising honopol yners _and copol.

5. A freezer bag accofdrmg to O armas whereiin the mil tibag conprises a

| i ner bag and a}support anqizsz n the lijner bag dd|
attached t ot hesupport |bag al o tercl edges jof the |

common edge seal s. Alfreezer jpag accor g to ai m
5 wherein at |eastthejinner s 20 liner bag is textured and
corona treated. éfff> 7£::?#reezer bag| accor di

or 6 wherein the suppdrt bag has mateabl e mal el and fe Ios

el ements al ong opposed i nner ces he support} bag.

8. A freezer bag according to I B 5 mwherein fhe top edges of the

| i ner bag are at
hi nge-type or

heat seal typ an
Af reezer bag accordingto CIE'&G 161 5

bag or a conbination t

her eof has at

t hi ckness of
4. A

nom nal

15

support

t he outer support bag 5
edges
havi ng top edges defining the
fol ded edge

of the support bag
bag is thernoplastic and has a nom nal
|l ess than 2.0 m |

~

s of the support.bag Dy~a

25 seal . f:! . ki29
wherein the support bag orthe |iner
| east one vent hole through a sidewall.

10. A freezer bag according to Claiml1 further conprising an inner film

| ayer

between the Iiner bag and the support bag.

30

11. A freezer bag according to Caim210 wherein the liner bag has a

plurality of
attachnment of the top
support bag is discont

Claim 10 whereinthe inner filmlayer is hydroxypropyl

or al cohol .

pol yvi nyl

edges of the liner bag
i nuous.

t

uni formy distributed m croholes and wherein the

o the sidewalls of the

12. The freezer bag of

8/10
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35 13. A freezer bag according to Clains 1 or 10 having a
| i qui d- storage capacity in a range of 1 pint to 2 gallons.

- 28- WD 97/ 29966

PCT/ US96/ 0213 14. A freezer bag according to any one
of dains 1- 6§%ry%8mmherein the liner bag has a col or t RGT/US26/02135
different fromthe color of at |east part of the support bag.

15. A package of food conprising the freezer bag of any one of Clains 1-6

or 10 and food within the bag. 16. Afreezer bag
according to Claim1 whereinthe edgeseals of the |inerbag are separate
fromithe. edge seal s of the support bag. 17. A processfor
maki ng nul tibags having at least an inner liner bag and an out er
support bag conprising the steps of; formarding a first
t her mopl astic fil mweb gr eat harm Lt to—amd—=a
first transverse web ara&tﬁl ¢dges;

forwarding at |east a hergaﬁlast' | m webgfavi ng &t kness—of

| ess than 2 m| affd a second transverse{web wipth between parallel
edges, the second tran ersx) @b wi@h pbei ng skl ler th e W of
the first thernoplastig/fil ovgyrl ayi ng ieco
thernoplastic fil mwebftonto the first thernoplasticiA/ilm web bet ween

the parallel edges of
second thernopl astic fy

e fimst fi we chi
m webt ot h i rst™~the nDpIas C f|In1EE§E? nggﬁg

paral |l el edges of the fol ding
the films in the transverse dlrectlon and cutting
the folded filns to form bag 18. TheFdQ)c 4 daim
17 including the step of applgl ng mat eabl e mal e and femal e cl osure

el enents al ong opposed parallel edges of the first thernoplastic filmweb

and
=
=y
=

9/10



wherein the filnms are attached by applying
heat seal type bl anket seal

a hinge-type bl anket seal
19. The process

or a

accordingto Claim 17 wherein said first thernoplastic filmweb 25 has

nmat eabl e mal e and fenal e closure el ements al ong opposed paral

sai d second WO9739¢& npopl astic filmweb is

thernopl astic filmweb between said cl osure

20. The process of Cains 17, 18, or
perforating said first thernoplastic
t he outersupport bag. 30

| east two filmwebs conprisingt

21. A process for

| and
over | ayed onto sa
el enent s.

19 further conprising the step of

filmwebto formvent holes in
heat seal i ng at

he ;gteps gf: X provi di ng
at least first and second fil mwebs capa of beﬁhg heat seal ed
t oget her; ove } filmweb onto the first
filmweb, providing at_I|east one seald n of terial having a

t enperature, nass, an%ﬁﬂeat capa
thernoplastic filmto e first tlherm
appl ying said sealing nd of materral t
22. A process for attachi at
WD 97/ 29966

PCT/ US96/ 02135 L prowvd
fil mwebs having first and secon®, wi dt hs&

Ity 3
a

| east two [fi

t he overl aye

Pent to at seal 35 the second
ic film and

filmwebs.

| m webs conprising the steps of;
ng at leasy first and second
res ively, the second

wi dth being smaller than the firs i dt h; - overl aying the
second filmweb onto the first fil b b en parall el ¥dges of t he
first filmweb; 5 p idi ng at eal i ng band of

mat eri al capabl e of being - seab to a portion of both
filmwebs; and A+~ appl band of nateri al

al ong and over paral |} e:il b gnd formng a

hi nge-type bl anket sear. . frir eezer bag
according to any one of ai g

24. A process for prepari rising t steps of:

10/10



pl aci ng the food to be packaged into the |iner bag;

stroki-ng the neat through the bag thereby causing the |iner bag fq%nfor
to the external geometry of the food and thereby exhausti 3git8kr r‘dﬁ
the liner bag; and 15 closing the support bag whi IR di ng
significant re- eF(FSI; Of @i I'. woRLD INTELLECTUAL PROPERTY or@Szafin appar ateEd#br naki ng
mul ti bags having at 1 east an inner | ilpentiomphBpresnd an outer support bag
conpri si ngINTERNATIONAL APPLICATION RUBIISHED UNDBER WHECHATENE COOPERATION TREATASPCT)

film st RlaRnad Pdtedt QiciRsfon ©F Jreatpr h [ d a T1rst
) x?ttu?gﬁm}hﬂl\nm?ﬂmm > WO 97/29966

transverse 3ol SREEN parall e Q
forforwar dﬂ‘]%pat er;glsl? a second ther T%gl 8] InerndtiodalPubikliolDitd: NQ A AuftktCINQE®B.IT

of | esgthanm 2 mi—and—a seconmd—transver sg webw dth—between—paratt-et

edges, [tGicinizmeationl| Application NnelRe\ € SRCTSES/02i35] ﬂl)bsg%mggf&q?%gg}ﬁ ?ﬁmgg
the firlsk hisk ic fil ’ gﬁ 1t '
second '? er m)p| as%@%%’?’l m viebont OGN f st M PrRer nmopl astic filmweb

edaes of the first fll mweb; 25 nmeans
‘e

bet weer] t he artal Ioel > . 'St _ :
for atté@Mﬂ‘j&d‘}mnW z%ﬁéﬁmlﬁ%"ﬁ‘%“’i“f Wmi&igatpe,;&’&?’g t her nopl asti ¢
filmwgb al ong par edges of the second therrmp'faaag‘flc rm

means f|&7f atentprei BAADLZaifi. (El, My 2306 WillseCobrr, Minder se di recti on; and

means flor sgH® 'ﬁ:ln,ﬁ% W 5 mo f or m bags.
26. An [apparmatisg binévas, i n%w 1o ﬁ%&f) 0| filmwebs conpri sing; 30

means flor PragEh: ok | fes Midfapdy M 48#iU8econd fil m webs having first and
second s"l)’f Qﬁﬂﬁﬁ?ﬁ. W_P'é‘g"* %‘;’e’m means for overlaying
the seqond fwiliaw Suerd,Qvt48651 (16S). Gnkikoé,idamay\Jeb bet ween paral | el edges of
the first f i #P&FRupell. Midiand, MI 43640 (US). me@ans for providing at |eastone
seal i ng dapdehe: E6doila - TR {Q,gﬂ'“;}g heat 35 seal ableto at |east a
portion of bﬁﬁ%%%@ﬁ?,&ﬂﬁn%{%h«ﬂbl%; means for applying said
seal i ng band™®f material al ong and over p@ar al l el edges of t he second
filmweb such thatthe filnms are attached by neans of a hinge-type bl anket
seal . - 30-

(54) Title: FREEZER STORAGE BAG
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(57) Abstract

The present invention provides a freezer bag comprising a multibag (90) having at least an inner liner bag (91) and an outer support

bag (92), the inner liner bag having a first sidewall (94) and a second sidewall (94°) attached together along respective lateral edges forming

edge seals, each sidewall having a top edge (95, 95), and the liner bag having a folded edge defining the bottom of the liner bag, the outer

support bag. having two sidowalls (96, 96") attached together along respective laterai edges forming edge seals, each sidewall having top

;‘dzg;s ng:fti’na:xgbeﬂn q:emng u:o the z_nultiba‘%fand 3;0 sngpout bag having a folded edge defining the bottom of the multibag, the top edges of
ing attached to an inner surface of each respective si 1 of i iner i i

e of lexs than 2.0 il (508w Spec sidewal the support bag wherein the liner is thermoplastic and has a




