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"FOODSTUKF PACKAG NG MATERI ALS' The present invention relates to
packages ¥or foodstuffs, suitable inter alia for comercial stertliz
EEét q&l d sheet or filmfood packages are used 5 for foods whi,ch
Rr esen by refrigeration as well as for dried foods. The filmor s
dtructure used for these purposes nust at |east have a heat seal able
rface..The film or sheet nust be relatively inpervious to oxygen

i sture, and have an outside 10 surface of sufficient durability
tect the integrity of the package. The-m3f esi al s nmust not adverse
fect the food product, of course. The ability to hot fill sheet or
od packages, or to process themin a sterilizing retort, permts t
ds to be stored without refrigeration. Commercial sterilization
ling or retorting inposes several additional restrictions on the

f
f
o} materials for the sheet or film packaging structure. Heat seals nust
s

vive commercial sterilization tenperatures of over 20 [err] or t
rglort conditions of steamor water at [err] or nore under pressure
hal f an hour or nore. The said structure nust not del am nate, shrink
winkle as"a result of sterilization. The oxygen and water barrier
properties
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gomercial sterilization. The structure nmust be strong enough to permt -
handli ng of the package while still hot. The requirenments inposed by hot
‘5f_i||ing or by retorting prevent the use of many of the materials 5 and
“ structures comonly used for non-retorted fil mor sheet food packages.
Ret 6rtabl e sheet or film packages ha.ve"(been tried in which the oxygen and = .
rpi sture inpervious barrier layer is aluminiumfoil. - Suitable materials
f&f the inside 10fhe apsesehsi faventiancrelatdmiepackagesifor. The
al um nium containing |am nate cannot be nmade in a single step, unlike
mul ti-|ayer goddpbhfheyi sustabieudntemhadlia fomeammrreial single
coextrusion operation, and this is a substantial drawback. Another drawback
resi des 15 steribizdttddneum containing | am nate bei ng opaque, so that
purchasers cannot inspect_the contents of the ckage visually. reover -
“m crowave oven cdisahgsesledeshaertasrd HidsH RRGRRI PP YRER when an
el ectically conductive nater

ial (the alunjnit ' t. 20 Al
obj ect Bf t1Eopreeeds yhieht I?g'ﬁ %@%ﬁ%ﬂ@%@%ﬁ%@% A Wedk i_etg of
f whi ch Ct e 4. ol sterili . e " g whi oh .
b 6 or abl y I FaheRaT SREE or Toie LIt (a5 AT E RECPEBRPP: HERE, et ure.
Preterably, f’é‘z?ka?ﬂeéeaﬁ%%%% Ez%.stﬂ"%t least have a hea'.b sealable

inside surface. The £ilm or sheet must be relatively

25 - gust not be adversely affected permanently by the condi tions of l\D

impervious to .oxygen and moisture, and have an outside
10 surface of Sufficien{: durabil.‘.fty to protect the integrity
of the package. The materials must not ad{rersely affect
the food: produc;t, of course.
The ability fo hot fili shee'l"; or fiim food packages,
or to process them in é sterilizing"retort,' permits the
15 foods to I‘be stored without ;?efrigera'ﬁion. Commercial
| sterilization by hot £illing or retorting imposes several
additional restrictions on the choice of materials for
'l;,he sheet or film packagirig 'struc'bﬁre. ‘Heat seals must
survive commercial sterilizati.gn. tempera’curés of over
20 180°F (82°C) or 'by'pical retort conditions of steam or
water at 250°F (121°C) or more under pressure for
half an hour or more. The said structure must not
delaminate, shrink, or wrinkle as a result of
sterilization. The oxygen and water 'bafi*ier propertiés

25 nust not be adverselff affected permenently by the
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- 25 i nvention should be suited to m crowave cooking by the consuner® l
- rding to B.P. 1,567,280 saponified ethyl ene-vinyl acetates cannot.
L] V\g"t stand water at el evated tenperatures, even when sandw ched between 5
~‘ pkbt/ective olefinic-resin layers.- W share this conclusion. In the
\ V. cription which follows we describe such a structure (our contro
, structure) and its unsatisfactory behaviour. The aforenentioned patent
h speci fication teaches that satisfactory 30=perfornmance upon sterilisationysf
» a Can only be attained if the saponification product, ethylene-vinyl alcohol
W copol ymer ( EVedhditsoiretad icomheffioiabesteriiization..hadhe ahruetaret here
is no need to resort to the extra conplication of. acetalizing, provided
moi sture 15 whusk det ertyohg ienpugler toi penniits handdery tof cdmpackage
* gmsubsequently, which it cannot do fromthe sandw ched structure noted above.
Sur pri si ngl y, vhideostidd wti erThe opeguivenents dirpased dphdrobofiddingre -
regai ned when we provide for escape noisture.:Such 20 behavi our woul d_be
whol | y - unexpeoredyr mehartingiiprevent. the, gse, ofomanyh ok dhe matenialsso,
therefore, the present invention makes it passibleto utilise a :
comercidl |y andi sipueiemeomnenty| usedofsr deRmaetarted LiinRnt
~acetalization,_ and the term. "vinyl - _ I
sheet food packages. o :

' Retortable sheet or £ilm packages have béen_tfiéd
in wvhich the o:f.ygeh. and moiSfui-é impérvious barrier layer
is sluminium foil. Suitable materiels for the inside
10 and outside surfaces are bonded to the £0il. The aluminiﬁmp
containing laminate cannot be made in a single step, |
.. unlike multi-layer all poiymefid structu:es.Which
can be made in a single coextruéion 6peration, and this
_ 'is a substantial draWback. Anotber drawback_résides
15 in the aluﬁiﬁiumrcontaining laminate being opaque, so
that purchasérs cannot inspect-ﬁhe dohtents of the
packége visually. Moreover, microwave oven cooking of
the packaged food cammot be aécomplished'when an_eléqtically'm
conductive ma-'bérial (the alminii_m) is present.
20 " An object of the present inﬁention is to _provide
 food packages in a variety of forms vhich cen withstand
cémmercial_sterilization conditions, and which preferably
employ trarisparént, or seni-transparent sheet 6::' film
structure. Preferably, packages according to ‘bhé
25 invention should be sui'i_:ed to microwave cooking by the



#nderstood t.o nean the unacetal i zed pol ymer. According to the present
investi on, there is provided a heat seal ed package, for commercial heat
stef1I|zat|on and unrefrlgerated storage'b#’ﬂbod 30 products, made of
mJItl-Iayer polymeric material having a first layer, which forns the

out si de surface of the package, that is relatively permeabl e to noisture at
t.efiper at ures GORFHRAITs ger ated storage, to all ow noisture present in the

miti-layer 35 materiA¢céPdeARaRs BIP.! flﬁ'{%?peeoasaponuﬁbwer ~ whi ch
Lo i St ar o @ NRLeRATEISTY: GEeBRYSH Bantits FLRREERRE, Wil APl o
noi-st ur e -at tW@teﬁetemiberamme@,alemerwheuasandwiehédJ betvesa
o b o ERE, SleBIRYES rAd s PRGN, CL08, BR8N 0 L
barrier Iayercunhiuﬂianvlnyh theodelsqrdlption ashiehefobdbwse wief i ned. 10
Dnref 1 gor ac oqbser g 4HeR 8 BRFoRREe °r§f°§§=?%éﬁ%u+%f’.§?%y§%%‘4’y#§%¢8“ e
“material, commtSNquattsfactomvnth@ﬂiqqrarn!haearoaemensaomuybr on the
outside S“rfwﬁifgnfr§bé@ff§8§tion teaches that satisfactory
10 performance upon sterilisation can only be attained
if the saponification product, ethylene-vinyl alcohol
copolymer (EVOH), is acetalized. To the contrary,
we have found that there is no need to resort to the
' extra complication of acetalizing, provided moisture
- 15 which enters during sterilizing is allowed to escape
subsequently, which it cannot do from the sandwiched
structure noted above. Surprisingly, the oxygen
barrier properties of a vinyl alcohol polymer are
regained when we provide for escape moisture. Such
20 Dbehaviour would be wholly unexpected from a reading
of B.P.1,567,280, Unlike B.P. 1,567,280, therefore,
the present invention makes it possible to utilise a
- commercially available polymeric vinyl alcohol oxygen
barrier without acetalization, and the term "vinyl
25 alcohol polymer" used herein - after and in the claims
is to be understood to mean the unacetalized polymer.
According to the present invention, there is
provided a heat sealed package, for commercial heat
sterilization and unrefrigerated storage of food
30 products, made of multi-layer polymeric material
having a first layer, which forms the outside surface
of the package, that is relatively permeable to
moisture at temperatures of unrefrigerated storage,
to allow moisture present in the multi-layer
35 material to escape out therefrom; a second layer

—— . -
25 : gl cohol polyner" used herein - after and in the clains is to be ' bé-
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15 which is perneable to noisture at tenperatures of -unrefrigerated
age, a second, oxygen barrier |ayer made of a vinyl alcohol polyner as ¥
| i nbefore defined, a third | ayer perneable to noisture at tenperatures
{ nMefri gerated storage, a fourth 20 |ayer of pelyneric material '
“-adherént to both the third |layer and a fifth,_ﬁbat sealing |ayer formng
the inside surface of the package, the fifth |ayer being substantially )
gi nperneabl e to noisture at tenperatures of unrefrigerated storage but i

S-permeabl e 25 - t ONBER! $hPmR HHRIMBISL A6 e5uptace Y Al Pedkage Sthkitzat i on

%ZQSWB{ S only w (48 ERBEEARELA] 1 JBOETRRERIEN SO0 maA RIS | REFBRN. Fi gur e
i e B e sl guraasa e e grbtacent
he precont 1| ovike  BRIsENES o Henmerafings A1 RoRtinal el SEERET: 2enitn,
Niilmor shed rogmdi 45 asheatn seadabbe polymérngapible sheproviaingn,
Flaure 4 1e B O 8 e ShRRrRSOE, SRR L it Wbl ! 2 coho
| commercial heat sterilization temperatures; and an
_interior oxygen barrier layer made of a2 vinyl alcohol
- polymer as hereinbefore defined. S
10 The invention also provides a package for commercial
heat sterilization and unrefrigerated storage '
- of food products, made of multi~layer polymeric
material, comprising the following layers, in order:
a first layer on the outside surfacé'pf the package
~.15 which is permeable to moisture at temperatures of
unrefrigerated storage, a second, oxygen barrier .
layer made of a vinyl alcohol polymer as hereinbefore
~ defined, a third layer permeable to moisture at
temperatures bf unrefrigerated"storage,”a_fourth'
20 layer of polymeric material adherent to both the
third layer and a fifth, heat sealing layer forming
- the inside surface of the package, the fifth layer
' being substantially impermeable to moisture at
' temperatures of unrefrigerated storage but permeable
25 to moisture at temperatures of commercial heat '
sterilization., |



—.‘——’""' .
Fi gurgg 5 is a conparative graph showi ng oxygen 15 perneability as a
function of tinme fer a filmaccording to the invention and for a simlar Lo ]
- filmconstituting a control which is not according to the invention, and ( '
* Figure 6 is a conparative graph showi ng the noisture content- as a function
of time for the film20 of a packagejaccording to the invention with a
simlar, control filmnot accordi ng'tthe i nvention. In practising the

; igvention as will _now be described, each of-the several |ayers of the sheet
or~fil m struct ur eTaappBgsandcimwenidan sudk pew peedesnmidsd Inyst satisfy
particular requirenents._Certain reguir ment s 7.are shared in conmon by

all layers. more datafidybysvaisolhe o}t i TekPEPBCRat® i al s to
cconon cal eI REPRFSENYBEArENLAES 1 I BORAT ch ol | | ayers are made -
ol Lon state shoutBHFPot A HOTATE SO R VLS AureaeB®s "o | oin in
Prod 29, “TobibAOAERBAEY e, MU TrAdE g gl oduoE o
e e IR B R e ot By
be | according to the present invention, -
~ Pigure 3 is an enlarged cross-sectional view of
the £ilm or sheet material used in packages according
10  +to the invention, | | | |
FPigure 4 is a graph shoying oxygen permeability of
'_ ethylené-vinyl alcohol copolymer f£ilm as a funﬁtion of
moisture content, | | |
H Figure 5 is a comparative graph showing oxygen
15 opermeability as a function of time for a f£ilm according
to the invention and for a similer film constituting
a control which is not according to the ;nyentioh, and
Pigure 6 is a comparétive.graph showing the
ﬁoisture content as a function of time for the film
20 of a package according to the invention with a similar,
control film not according to the invention.
In practising the invention as will now be
described, each of- the several layers of the sheet.or
£ilm structure emplpyed serves pérticular purposes éﬁd

25 must satisfy particular requirements. Certain requirements



capabl e of being reasonably transparent to m crowaves-tm<&n oven, and i’ ]
opencases transparent visually 15 i.e. see-through each layer must pe T e
L, \arly transparent. The choice of a particular material for -one | ayer
% s the choice of materials for the other layers. The follow ng .
escfiption of requirenents and preferred materials begins with the
kr nteri-or barrier layer. 20 . The barrier |ayer nust provide a

sufficient barrier to oxygen to provide adequate shelf-ife for the packaged,'r
& =food. In the thjckness required for adeq'Uate barrier propertres t he :
* mat eri al- nust not. be expensive. Ethylene-vinyl alcohol mer (EVOH)

provi des superame SBaredxivenormosy ﬁ/aeraraﬂrl tdayens. co@lrtﬁev\ﬁaﬁe@'ﬁ]mt
pol ymeric mat eri al s such.as_ Saran (Regr stered Trade Mark) and -
acrylonitril e thieh mﬁﬁigééntéﬁ‘pﬁ&@éﬁ- Feactenkal s obooxgguAthdry iter

qualities. A very thin | ayer of EVOH rovi de_an adequate barrrer to

oxygen. Extrusfl#’éi‘@lﬁdé PtEV%"@ichaﬁé-J&véWEbﬁéaﬁ PReCRERE B
N e nyf Ged HoTHecRRoBIRE SRBAR TR PR BRESHIS F%gééaﬁt.ty
Scent it RS IR TRVBEY 6% Y f%ﬁ%%@é‘%&%&@iﬁ yhaten A
af regtme)gedThe L5 900e "PEEbEb Y B the TaRiA difs T BT CREInYREA' BRI StUTe
shou_.d allow them all to be extruded similtaneously to
join in producing an integrated, multi layer film struc'l:ure .

To produce an inexpensive f£ilm structure, each material
10 must be relatively inexpensive as measured by the relative
| amount of that material incorporated in the finished
structure. Since the structure overall should be
.capable of being reasonably transparent to microvaves |
in an oven, and in some cases transparent visually
15 i.e; see~through each layer must be similarly transparent.
The 'choice- of a particular mater:'r.al for one layer
affects the choice of ma‘.teriais for the other layers.
The following description of' requirenents and pfeferred |
materials -b'egiﬁs with the interior barrier layer.
20 The barrier layer must provide a sufficient barrier
: ‘to m:ygen to provide adequate shelf-life for the
packaged food. In the thickness required for adequa'be
barrier properties, the material nust -not be expensive.
Ethylene~vinyl alcohol copoly.':zer (EVOH) provides superior’
25 oxygen imperneability when compared with other polymeric



gf *the two are considered to be 15 excellent noisture barriers.

Pol yol efiins are heat seal able. Hi gh density pol yet hyl ene, pol ypropyl ene,

and bl ends and copol yners af pol ypropyl ene and pol yet hyl ene nelt at
tenperatures sufficiently high to prov:gﬁe heat seals able to survive hot
filling at tenperatures in the nei ghbohood: 20 of [err] or retorting at
u;{djto [err]. Such polynmeric rmaterial s-seal at tenperatures between 350F
©an

[err] whihgBepielst saichnllse Sursn ffegisbehedt Trade Hamkymemd at nor mal
sealing pressures and times. Consequently, high nmelting tenperature

pol yol ef i ns geeylonitrdlieabisidivthaee beennenpioyedhéat paeke gesy car Tdmjgen
perneability of polyol efins to water -is greatly increased at the

el evat ed t enparatierceguedddiesy ed iverprteini 2aysreofl EYOH will pnovide
polyolefin layer could permt intrusion of water into the EVOH o n
barrier | ayeandadeqyaiiet barmiew W oxXygew: onguSQDiee@‘@Idﬁﬂ é}fla@ QEcone
relatively inpernmeable to water i-n upon cooling, noisture in the EVCH

| ayer c&nnot aeacapaianba@wmiqmﬁ'am aane | BVAL . fropy Buradaya o « drfd o 2§
that the layer or. layers which are on the oqutside of the EVOH I%}/er nmust be

relatively plapeBsl e Py aa3 &@%—%M@%P sE¥PHgd scahxensiY t o

ermt escape f Noi_S in the EVC]—II hence t he
P : p ec ted lD e presence o vauer ereg..-, and a small

q_uan‘tity of water will raise uhe moisture content of a thin
layer of EVOH to such an extent that the oxygen barrier
10 quality of the layer is severely affected. The oxygen
barrier cuali'!:y of ’*"VOH is restored vhen the moisture is
removed, however. ' '
Polyolef:ms such as polyethylene » poly'oropylene, and
_blends and copolymers of the two are considered to be
- 15 excellent moisture barrierse. 13clyci!.efins are heat sealab“ e.
High density polyei:hylene, polyprop; Jlene, and blends and
copolymers of polypropylene ani po'lyethylene melt at
te mperatures sufficiently high to provide heat seals able _'
to survive hot filling at tempera:bures _in the ne:.ghborhood
20 of 190°F (88°C) or retorting at up to 260°F (126°C). Such
_pollvmeric materials seal at tempere.tures betweeh 350°F and
400°F (176°C to 204°C) vhich are attainable with existing
heat seal equ:.pmen'b at normal sealing pressures and times,
Consequently, high nelting tenpere.ture polyolefins are
25 sui'!;able for use as an inside heat seal layer. |
The permeability of polyolefins

Pol yql efi ns such as pol yet hyl ene, pol ypropyl ene and bl ends and copol yners @



“aforenenti oned pol yol efins could not be used outside theEVOH | ayer. A #°

ding to the invention is nylon. Nylon is sufficiently permeable to

su¥gidje polymeric material for the outside layer 15 . of the packages
!r“ac

i re to permt escape of noisture froman inner EVQH | ayer to restore
t he oxygen barrier quality of the latter, yet is sufficiently waterproof to

'\, permt the package to be 20 accidental l y wetted without harm Nyl on
es all of the other desired proper{ies: for the outside of the : fgf

W& Possess
u - package.
abrasi o

W Nyl on is not expensive

nw. |l
pol yol e _
I ayer overlyi r}ﬂoif‘@l&'ﬁﬂ baferecotdyeperimit intrufbbyobef iratego imyo adhere

well to

mat eri al

I nsi de,
.l ayer.

It i's tough, flexible, not greatly affected by .heat or cold, is

&%até#-ag@pg& 31@%&@&5%1 A+ nked Epevaten ltéh@blz@ewes .

n I’E,‘SI

adequaé
fins.

I's one of the few polyners to which

HuREEsEa. 1bY boreatina wiarI1LieatIohD Eriksgnd Wit "

us

nylon is well suited for use as an outside surface

EVOH, "so steps nust be ‘taken to achi eve adequate adhesion and
N prevent del aniigé i BVIOH! okrgeh barstieuc Qayer Aluringrhepefidlingoarymeri c

adherent .to EVOR and to polyoleflns may -be used between the -
®| yolmétorbing. seSiabee ptlydlsftins rhed dme Ezm:a'biygéw limetzmeab" e

Wiere the inside heat seal able high nelting
to water again upon coolinb ’ moisture in 'bhe EVOH layer

cannot excape through a polyolefin layer. Thus, we have

concluded that the layer or 1ayers vhich are on the outside

of the EVOH layer must be rela‘l:ively permeable to

10 moisture under normal storan'e conditions 'to pernit

escape of mo:.sture in the EVOH la ;e_r, _ar_xd hence the

aforementioned polyslefins could not be used outside
the EVOH layer. S . |

A suitable polymeric material for the outside layer -

15 of the _paci;e.ges according to the invention is nylon.

Nylon is eufficiently permeable to moisture to permit

escape o:f moisture ‘Prom an inner 17'V‘OH layer to restore

'bhe oxyn'en barrier quelity of uhe latter, yet is

su:f‘ficiently vaterproof to permit the package to be

20 accidentally wetted without harm, ifylon possesses
all of the _ether'd'esired propért;ies for the outside of

the package. It is tough, flexible, not greatly affected

by heat or cold, is abrasion resistant, transparent, and

can be printed upon for labeling. Nylon is nof expensive
25 and is one of the few polymers to which EVOH will
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pol yat efin | ayer is high density polyethyl ene, suitable adherent, ,
axPrusi bl e polymeric materials for the interlayer are those sold under the-
nane Pl exar by-:Chenpl ex Conpany 15 of Rolling Meadows, Illinois, US A .
These materials are blends of a polyolefin such as ethylene vinyl acetate
with-a graft copolymer of high density pol yethylene and an unsat urated

S s

6

fused ring carboxylic acid anhydride. Were the inside polyolefin layer is:

: pQLyproperne 20 or a blend of pol ygGopyl ene and pol yet hyl ene or a

copol ynmer -of propyl ene and et hyl ene, suitable adherent, extrusible

pol yneri c neaéegabtelyr athernent eliydon care beicoexhyddedewdrichf E¥OH

-pol yol efi ns such as those sold under the nanme Adnmer by M tsui Petrochem cal
Conpany of Japdnwith polyoleflissadhdhua, mylomris waldr suitedoK@runder the
names Plexar and Admer al so adhere well_to nylon._Since EVOH adheres well
to nyl on, a wsetasrannowtsife ssrigosrlayer evensyiess the 8VOthe EVoH

| ayer may be used. The adherent polyner is.then |ocated between that 5
nyl-on int er | B8BFi8RJLRHETwol yol efin inside |ayer. Figure 1 shows a heat

seal ed food pouch_agcording toq the jinvention. .The pouch is fornmed by two
overlyiBg rect ang?@iy8ie§ _ &% '4‘ﬁ?%%e d’é%%}i'EQdEX Hy e 50t RdCPSheat

seal abl e, high tepperature_ polyolefin layers, 10 .. copfronting each .ot her.
The nylon s uﬁ’f’ﬁte .a§@i.i§nofbo°[ I%%Fﬁyq i urte o?ldl?ﬁIEESﬂ't §F‘Ge.%rﬁven" |
conventional {0#2hs3884on of the £ilm structure. An interlayer of

a polymeric raterial adhérent_to EVOH and to polyclefins
nay be used between the inside, polyolefin heat sealabie
iO layer and the EVOH oxygen barrier layer.
. Vhere the inside heat sealable high melting
"polyolefin layer is high density polyethylene, sui%able
- adherent, extrusible polymeric materials for the interlayer
are those sold under the ﬁams Plexar by Chemplex Company
15 of Rolling Meadows, Illinois, U.S.A. These materials
are blends of a polyolefin such as ethylens vinyl acetate
with a graft copolyﬁer of high density polyethylene and
an unsaturated fused ring carboxylic acid anhydride,
. Vhere the inside polyclefin layer is polypropylene
20 _or;é blend of polypropylene and polyethylene or a copolymer
of propylene'and ethylene, suitable_adherent; extrusible
polymeric materialis for the interlayer are acid anhydride
grafted polyolefins such as those sold under the nzme

Adner by Mitsul Petrochemical Company of Japan.
25 The adherent polymeric meterials sold under the



bay used to weld the filns autogenously together along a seal |ine L}
- exk ing along three of four side flanges 14. After the food product,
ed in the pouch, 15 the fourth side flange is heat seal ed. After.
fiNL/ng and sealing the fourth side, the pouch is ready.for retorting.
:!) Fi.ll ed pouches are |oaded in a pressure c Pker or retort and cooked under
_-_pressure in water or steamat tenperatures up to about [err] 20 [err] for..

wd LLL’ESt hat eﬂ?gﬂ%ﬁ#ﬁ%‘" $ AaeF éiggqaéﬁéréhgﬁﬁfﬁ ?@Ei&ké'ni“ food =
. g'[ gr :Jflt ia’[ ?ggl Egeﬁr?ogyégpga&gﬁééesg%élf% grgﬁ_\?ée(r)%] hfo arr heaig !I ng an be

enpl oyed. T & L3, ()ﬁq% Ne h 52 od
products MhICthO hht ré%%ﬁ#gphlg i?%np%?%tg?eE%%%§§§§$ng a é%g
N Sommerel al st efiseldly irofe 2t ShELPHEr! 1Ee ther Ticetd tw&heéﬁoéﬁa%re
sugar syrups t chup ruit JU|ces jellys and preserves, and high

acidity feods. ?a ﬂlﬁﬂmaﬁwmlﬁhéo?él%lb@mrﬁsm@ ldyexgess of
[err]. The pouch may be imrersed in a hot water bath during or after

“filling and seal i ngFighuree fersloskvofatheatlfealed fovdePouch aawopdihg
destructlon of nolds and yeasts. -
to the invention. The pouch is formed by two overlying
rectangles or squares of £ilm as described above, their
heat sealéble,"high témpefaturé polyolefin layers |
10 confronting each other. -3he'ny10n surfaée layers oi the
two £ilms are on the outside. A bonvehtional'heat'seal -.
bar is used to weld the 411ms autogenously ,ogether alonb
a seal line 12 extending alonc three of four side. flanges
| 14, After the food prOduct.is placed in the pouch,
- 15 <the fourth side flange is heat sealed,
After fillinv and sealing the fourth side, the pouch
is ready for retorting. Pilled pouches are loaded in
a pressure cooker or retort and cooked under pressure
in water or steam at temperaturés up o about 260°F
20 (126°C) fér times extending up to two hours. The times
and temperauure are related such that higher'temperatures'
generally’require shorter times. Hany food products
require about one-half hour at about 250°F (121°C).
Other commercial sterilization techniques such-as'

25 microwave or hot air heating cen be employed.



Figure 2 shows a covered tray enbodying the invention. The tray 20 is

;hernnforned fromrelatively thick sheet stock which nay be forned by - _ ;L&L
extrusion 15 . coating the polyolefin side of the multi-layer film

structure descrlbed above wi th an additional thickness of polyolefin on the

i nside surface of the tray. The nylon surface is on the outside of the

tray. After deposit of the food product qn the tray 20, a cover 26 20 of

the multi-layer filmis pbdsitioned over the tray with the heat seal abl e

pof'yol efin surfacQ af 34 %g%?d%é&’ 6dgﬂlé§ht§§ ﬁ?#yfifib§ hace of the

tray, the latter surface el ng up ernDst on anges 24 which formthe

periphery of éP‘EﬁihafooQO&b% Wit &6 not bﬁﬁr@a gghre used to heat’

seal the cover sheet to the tray flanges 24 al onfig sea I nes 22.° The

trays can bepffbebbitiod ProcRls¥irg £ LALévdctopRereialti a%e-l::l.:uﬁf an

enl arged cross-sectional V|em10f a filmstructure according to the

invention. #£8p édeg uate storidpe Mife o Keamplés 68t sdh Foodse arackage is

t he nylon | ayer, the barrier layer is the-oxygen inperneable materi al
whi ch pgeferg ngrcayrugss e tehup,erfmii bt Jyices; vjeYlysl antiol copol yner

(EVOH). The filmface to forman inside surface of the package 10 s the
heat seal abl preagevespr ehdr itiigh aqid ity efoodshi cHotefilidags ist a
t enperature hi gher than that
_ usually done at temperatures in excess of 180 °p (82 C)
The pouch may be immersed in a hot water bath during
or after filling and sealing for a_period of.time
10 sufficient to assure the destruction of molds and
yeasts,
Figure 2 shows a covered tray embodying the
_invention. The tray 20 is thermoformed from relatively
| thick sheet stock which may be formed by extrusion
.15 coating the polyolefin side of the milti-layer £ilm
structure described above with an additional thickness
of polyolefin on the inside surface of the tray. The
nylon surface is on the outside of the tréy. After
deposit of the food product in the tray 20, a cover 26
20 of the mﬁiti—layer film is_poéitioned over the tray
with the heat sealable polyoiefin surface of the film
confronting the polyolefin surface of the tray, the
latter surfacé ﬁeing uppermost on the flanges_zh_which
 form the periphery of the tray. Conventional heat

25 seallnv bavs are used to heat seal the cover sheet to
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encountered in hot filling or retorting. Between the-barrier |ayer and tfe ]
gal layer is an interlayer whose function is to bond the EVOH 15 ‘
gecurely to the polyolefin heat seal layer. - As illustrated, the
1 in ayer is actually conprised of two'|layers: a nylon.layer and an o
! . adhesi ve polyner such as the nodified polyolefins e.g. Plexar or Adner. The
\’ nylon of the interlayer bonds well to EVOH. and t he adhesive 20 pol ymer

‘il‘ bonds well both to the polyolefin |ayer to the nylon. ‘This structure
. e Can be sinultaneously coextruded in a single step to produce a packaging

fil mecononi caghey. tHupi €2bhygess 2t alllongd idew] AL nésogR3 t Thd2 tdys i n

t hi ckness. 25 igure 4 shows the effect noisture in the EVOH -
=2 barrier |ayer ¢ws be hot fijjed par returted agidésghibadenbovetents the

E oxygen barrier quality of- EVOH is seriously degraded. Renoval of noisture

"l
by

fromthe EVOH | ayerFigarer s ishamenjargad r¢rossmaectionali vdewh@t 0 5

filling and retorting occur at tenperatures of [err] [err] or higher, the
§ good noi st ur e dafilor sprupéuree aceonsting %9 i the ainvenpioned Fhe facser

tenperatures are restored. During the time a pac.ka%E I s exposed to_hot

filling & prefobire nflidnier formedhanutside coh FagrRackege ds dgh the
~polyolefin | ayrfyrlci:gtfat'gg,aa/gg 9 'rer' earmliag/'rg .riayer is the oxygen
| impermeable matefial which preﬁerably consists of a
layer of ethylene-vinyl alc‘ohol.: copolymer (EVOH).
The £ilm face to 'form an ins_ide- surface of tﬁe package
10 is the heat sealable layer,':pre;'f_era"oly a polyolefin
which heat seals at a temperature higher than that
encountered in hot f£illing or 'retdrting. | o
' Between the barrier layer and the heat seal layer
is an interlayer vhose _fﬁm_:;tion:-is to bond the EVOH
.15 1layer sec'urelyhl to the poiydlei‘in'h_eat seal layer. As
il‘.‘t_.ustréted,' the interlayer is actually comprised of
two layers: a nylon i'ayer and an adhesive polymer such
as the modified ‘polyolefins e;g. Plexar or Admer. The |
nylon of the interlayer bonds well to EVOH and the adhesive
20 polymer bonds well both to the pélyélefin layer and to
.'I:he nyldn. This s.‘l:rué‘!:ure can be simultaneously co'e:.ctruded |
in a single step to produce_ a packaging film economically.
Typically, suitable films are from 3 to 12 mils in
| thickness, .
25 Figure 4 shows the effect moisture in the EVOH



Ret J_:_-..n of the package to roomtenperature causes the noisture in the EVOH /.
go®Tesult .in.a relatively high relative humdity which inpairs the oxygen
barrier quality. Restoration of noisture inperneability of the polyolefin:
15 at roomtenperature prevents escape of the noisture. Figure 5 conpares .,
a filmaccording to the invention with control filmwhich was a sim|ar '
filmto which a further |ayer of m)di-ffad HDPE (Pl exar I1) was added
oytside the nylon layer. The filmaccording to the 20 .invention was 7.5%
nyT'on/ 20% EkaFriéso tayen hasoepl dksr oxyeesenenyeabitiktEont4 8l kighm was

32. 5% HDPE/ 7. 5% nyl on/ 20% EVOH 7. 5% ny| on/ 32. 5% HDPE. The filns were nade

i nto pouchesratericortents| the axyIenhpaarden &W%Wi?é.mréuiﬁ 5 shows

t hat oxygen 25 barrier quality ipgproveq because the nyl on ts.L_Q | ayer
s s 31 APEr 89 fer BT oo 0 B ST, e Fi¢ eV Ob

o syt v
per meabi | i t-ﬂ@fe%%gt'g'f’??st% ﬁbg?flt‘fgfﬁ‘ Pér%efaﬁﬁi}ﬁ‘ 6|ﬁ é %5 af ter

i ng, ' ' HDPE
t; e nyl %f_ o%ﬁﬁ?ﬁ)@ﬁ’%&#ﬁ%&ﬁ? SobNo A estbai e 827T000E SX:

A . ot : _
S on  HAFSD o7 L ghS8Cell’ Gockl HBIGkle Weardfnk  Espemtteger 1ol <

control filme polyolefins are impaired until lower temperatures are

restored. During the time a package is exposed.to hot
filling or pre-cboking temperatures, moisture can migfate
10 through the polyolefin layef into the EVOH barrier layer.
| Return of the package to room temperature causes the
moisture in the EVOH to result in a relatively high
relative.humidity which impairs the oxygen barrier quality.
" Restoration of moisture impermeability of the polyolefin -
'.15 at room temrerature prevents escape'of the moisture.
Figure 5 compares a £ilm according to the invention
- with a dontrql'film which was a similar filg to vhich a
further layer of modified HDPE'(Plexar If) was added
- outside the nylon 1a&er. The film according fo the
20 invention was 7.5% nylon/20% EVOH/7.5% nylon /10%
. Plexar III/55% HDPE. The control film was 32.5§%
HDPE/7.5% nylon/20% EVOH/7.5% nylon/32.5% HDPE. The
- films were made into pouches which were filled and
subjected to retorting. Figure 5 shows that oxygen
25 Ybarrier quality improved because the nylon 6utsﬂdé
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- -prevented the escape of noisture fromthe EVOH barrier layer. The contlnugq I

prgg ence of noisture degraded the oxygen barrier quality of the contr.ol 8
[

Figure 6 conpares the relative weight as a 15 function of time of a

'r- bafgkdge in accordance with the invention with a control. package having a

N Nayer of HDPE over the nylon |ayer outside the EVOH barrier |ayer. The
films used were the sane as those used in Figure 5. The relative weight ...
plotted is a nmeasure of the 20 per cent agﬁ change in weight of water in

= the film: -The relative weight is: [err] The packages were in the form of

v

W

hes filled with 25 _ t te.  The pack . wei ghed to |
W botablish  CMEVBFi GEnhendig OFiitio dReGRELaR, BoTHLS el GRAREUR® [err)
s for half an hour, The re ort%d w s were, then weigheg, and wei ghed agai n '
Eon the 1st., ZPAtTaBpPgd iy fhe &Y gitsarxer'lé??r &FB2E8en OFVESH ng -
torti . 5 [t 1 t ' o the | td '
nitially gai.nlamésaﬁﬁﬁgﬁx%e&?ﬁtﬁé@%ﬁ?ﬁ@ﬁfﬁgﬁﬂ?ﬁﬁhé Psrdiab ity
k . Aft d : [ ' '
N BT sttre in & 22 OR0 Bk ToBI TP ERAIE LG Y/ HC/0RG LRI B idhd P08
neeks ! hes packasesrapebticiag, O vilkhddl oié Botehbi "#edn' indh Hiia BT e
. rapidly than the contro - .
further layer of'HDPE over the nylon only dropped
. frdm'abdut 400 cc/mZ/day +o about 300 cc/mz/day in 24

hours. After a £u11 day the control f£ilm still was 15

. times more permeable t6 oxygen than the film of the
10  invention. The HDFE outer 1ayer of the control film
prevented-thé escape of moisture froﬁ the EVOH barrier
- layer. Thé continued presence of moisture degraded
:the oxygen.bérrier quality of the control film.
Figure 6 compares the relative weight as a |
15 function of time of a package in accordance with the
| invention'with a cbntrbl packége.having a layer of HDFE
over the nylon layer outside the EVOH barrier layer.
The films used were the same as those used in Eigure-s.'
The relative weight plotted is a measure of the
20 percentage chénge.in weight of water in the film. The

relative weight is:

weight at time t - origina) weight . 100
original weight : -

The packages were in the form of pouches filled with
25 tomato paste, The packagés were weighed to establish



pé:EEEEET;;; at all times following the first few hours contained | ess g
@oP%ture than the eontrol packages. The control packages were substantiall¥2;éy

unchanged in nwisture 15 content, always remaining at an unacceptably hig

noi sture content as is, reflected by t he hi gh oxygen perneability shown for

the control packages in Figure 5. Transparent filmnms according to the

I nvention, and conprising a coextrudedigstructure of 7.5% nyl on/20% 20

EVQFV 7. 5@6ny|on/10@6PIexar III/55@6H haV|ng t hi cknesses between 4.5 and

6 mls were forned,into,pou fllled wi th. pot at t.omat oes,
corn, carrof@hebgﬁigéP%%/wﬁi§%%? %ﬁﬁﬁ\?ﬁr?h QCE5§

U ect e\ oak 4Rt BpR phaTS ra‘h%@frcﬁfé?& FEEHTAL oouhep i*% Those

packages. ver B cBetaRkg. aply WAEEAS SEL L N0 A BT 2nBaS! Brain e
bags or r aYegRs Tthusiothsdaton 135@:9(&%(%&$&;£ﬁgvsahs?tth¥1gcooked by

. the consuner or'm rovvave coo

X3S (161 BT AL peciages MSasngbor et o 1 (1
invention initialiy galned more weight during retorting
than did the control packages. After one day the |

- packages according to the invention had less moisture
in the £ilm than did the control packages. For the
10 next two wegks the packages according to the invention
~ continued to d:y out more rapidly than the control
~ packages and at all times following the first few hours
contained less moisture than the control packages. The
coﬁtrol packages were substantially unchanged in moisture

15 content, always remaining at an unacceptably high
moistufe content as is reflected by the high oxygen
permeability shown for the control packages in Figure 5.

Transparent films according to the invention, and
comprising a coexfruded structure of 7 .5% nylon/20%

20 EVOH/ 7.5% nylon/105 Plexar 111/55 HDPE having
thicknesses between 4.5 and 6 mils were formed into
pouches which were filled with potatoes, tomatoes, cornm,
carrofs, beef stew, énd green beans. Each of the packages
was subjected to retorting at témperatures of at least

25 250°F for at leest half an hour. The_packéges were
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i Cdahms: 1. A heat seal ed package, for commercial heat sterilization and 4 !
AT igerated storage of food products, made of multi-Ilayer polymeric Y
atedl-al having a first 5 | ayer, which forms the outside surface of 'the :
kgge, that is relatively permeabl e to noisture at tenperatures of
ef rigerated storage, to allow nmoisture prdsgnt in the multi-I ayer o
material to escape out therefrom a second |ayer which fornms the inside 10
]_surface of the package that is substantially inpernmeable to noisture at thew

%= tenperatures.of unrefri gerated storage but perneable to noisture at
:é'terrper atures of c {mgég %[}sterl lization, and is a heat seal able pol yner
- .acapable of providrng a package-cl osing seal 15 which will w thstand

Ecom‘rerci al heat sterili zg-t_l%_g,lg SR W Sthode ggovgtﬁérgrugéagg@,rbar rier

l'ayer made of a vinyl alco pol yner as herei nbefore defined 2. ‘A package

for conmerci al heg@,tsggn.l W@gﬂg p%ﬁategmgtgrgggt@f f o gD

.Iproducts, made of multi-Ilayer polyneric materical, conprising the follow ng

Iayers in order: acfgagek weyer alizd @mgﬂﬁsurface of the package which
is perneable to noisture at tenperatures of unrefrigerated storage, a

second, “oxygeh barrier IEbousmwmtsﬂbcnﬁﬁinedwinaponuhéspobngsroas
herelnbefore defined, a third
' trays as illustrated in Figs. 1l and 2 can be
conveniently cooked by the consumer by boiling or
microwave cooking in situ, i e. before extracting-
from the package._ " |
10 WADMER® referred to in this specification

is a Registered ‘I'rade Mark.
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| ayer, per.meabl e to noisture at tenperatures of unrefrigerated storage, a.

fao#Tt h | ayer -of polyneric material adherent to both the third layer and a (?E;b
fifth, heat sealing tayer formng the inside surface 5 of the package, .

t he flfth | ayer being substantially inperneable to atures”

of unrefrigerated storage but permeable to nﬂ&turer@mgme“ﬂ“n“m
commercial heat sterilization. 3. The package accordtng ta cMai fn 1* or ,
clkajm2 10 wherein the first layer which forms the outside surface of the
package conprises nylon. 4. The package according to.claim1 or claim2,

wherein the oxygen bafdPdmSisayer is sandwi ched between two nylon |ayers,
one of which constitutes the 15 first Iayer'§erneable to nmoi sture at

tenmperatures of unreftrgefabRts . oF QB COMMGRFiR1NBe3ENe heat

seal abl e second | a bonded t eto . The ka e accor toclamil,

o 4o BEAL R4 2Abien. ERg, By € KoPer 856 0f  EPatoptadudts.

polyngiic Iaygi aher Bh e heat ealahle second * and te

oxygen barrier YRf§ 4 & SF' AET B TR SRtenH? a§§Y§ngGa %ﬁ@sgackage
di t I 5, t h t I d

ng% eP?m > f!ﬂg?’e'h’\é\(?’e%ﬁd%t agiﬁ%r ecfﬂ%%?eﬁﬁf gﬁr:]%ygfyg%ﬁprl ses

package, that is relatlvely permeable to moisture

at temperatures of unrefrigerated storage. to allow
m01sture present in the multi-layer material to escape
out therefrom:; a second layer which forms the inside

10 surface of the package that is substantially impermeable
to moisture at the temperatures'of unrefrigerated
storage but permeable to.moisture at temperatures of
commercial sterilization, and is a heat sealable
poiymer capable of providing a package-closing seal

15 which will withstand commercial heat sterilization
temperatures; and an interior oxygen barrier layer made
of a vinyl alcochol polymer as herelnbeforeﬁgflzgibeé

2. A package for commerclal heat

-sterilizatioh and unrefrigerated-storage of food

20 products, made of multi-layer polymeric material,
comprising the follewing layers, in order: a firSt
layer on the outside surface of the package which.is
permeable to mo}sture at temperatures of unrefrigerated

| storage._a second, oxygen_barrier layer made of a

25 vinyl alcohol polymer as hereinbefore defined, a third
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& nogifigd pol yol efi n. 7. The package accordlng to any of cl ai s 1 to

eyeyn the heat seal abl e second | ayer conprises a polyol efin polymer dt v
r. 8. package accordlnﬂﬁto claim7, wherein 5 the polyolefinic

éi 1 ayer conprlses a polyolequml ﬂ , ﬂﬂlﬂ hi gh dﬁ55|ty pol yet hyl ene,
~_pol ypropyl ene, copol yners et hyl e and bl ends of :
-"polypropylene and polyethylene The package according'to any of clalns

to 8, 10 wherein the heat sealable second | ayer is hi gh density -
pol yet hyl ene, and an adherent polyneric |ayer conprising a polyolefin A

“‘ol ended with a graft&agaﬁp | e 5120k yohBbeIS ARt HefRHUAECof Used

__]w ng car boxylic aci e bonds the second | ayer and 15 oxygen

arrier layer toget hﬁfreé&géffet@acgewaaeqoadmm A&t &f%é’%yrﬁei‘i?c&

wherein the inside layer is polypropyl ene ar a pol ypropyl ene ble

ropyl ene copol yner rprdria Rd@ierént a¥6r beehpthei Rhizd aciybrdpydradeifth,
‘Erafted 20 pol yol efin bonds the inside |ayer and oxygen barrier |ayer

ogether. 11. The paeatgsexlingli Igyép ﬂormmhgcthEWEnhﬂdeEsuﬁfﬁtein'the
mul tilayer polymeric material conprises, in order, an outside surface |ayer
- of nylon, 5 of the package, the fifth layer being substantially

| impermeable to-moisture at temperatures of
unrefrigerated storage but'permeable ro meisture at
temperatures of commercial heat sterilization. |
| 3. The-paekage according to claim 1 or claim 2

10 wherein the first layer whicﬁ'forms the outside surface

of the package comprises nylon. - _

- . 4. The package according to claim l or clalm 2,
ﬁherein_the oxygen barrier layer is sandwiched
between two'nylon'layers, one of which constitutes the

15 first layer permeable to moisture at temperarures of
unrefrigerated storage,-ahd'the other of which has
the heat_sealabie second layer bonded thereto.

5. The package according to claim 1, 2, 3
~ or 4, wherein the multi-layer polymeric material

20 inciudes a pelymeric layer adherent to the heat
sealable second layer and to the oxygen barrier vinyl
alcohol layer between these two layers.

| 6.' The paekage according to claim 5, wherein
.the heat sealable secbhd iayer is a polyolefinic
25 material.and the_adherent polymericllayer comprises

a modified polyolefin.

_ by
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adhef e

xygen barrier |ayer, another |ayer of nylon, an adherent | ayer and
heat sealabte Tayer of hi'gh density pol yethyl ene, the

: nt Iayer~béihg ded with a graft copol yner of
pol yet hyl ene and an uﬁmmﬂlnm "Illmlelmrl ng arboxylic acid anhydride. 5

12. “The package accordtngr td amy &f tlalns

pol yneric material conprises, in order, an outside |ayer of nylon, the

xygen barrier

Si de,

polypropylene bl end of. a

| ayer, another |ayer of nylon, an adherent |ayer and an

heat - seal abl e | ayer . 10 conposed of pol ypropyl ene or. a

to 8, wherein the multilayer

The \pref3oenaceopdingeto ey & &Iadms ayer belng

an acid anhydride grafted po]lyolefin. 13. The iackage aeecording to claim 10

or- claim 11, wHerte b+ H@?%‘Hethﬁl’gﬁaﬁeﬁgﬁi§b
extrusion coated wth add|t|

| | qomprifes # rP %1?1‘-
nﬁ%lteir-lrrg;:;l 2heet matf‘n qthed ﬁ@?\ ackag?rgﬁgg A % Q a(r?y %ﬁ%f{zo
[ ai t i -1 ayer

& SESOR& HAYSR | ayer is
me s°50\‘/"'é’P YBPTe film of the

preceding clains, whi

pol yme
rgln

gg gﬁ sity polyeth Iene and the multi-

1 o ?Hha%é’%;@g%%%’g‘%ef%%%rb§§ﬁ§%§s?sp?‘r prelesddy! T oM TONtIN9

10

' selected from high density polyethylene, polypropylene,

copolymers of propylene and ethylene, and blends of
polypropylene and polyethylene.
9. The package according to any of claims 1 to 8,

wherein the heat sealable second layer is high denszty

- polyethylene, and an adherent polymeric layer

15

20

25

comprising a polyolefin blended with a graft

copolymer of.polyethylene and.an'unsaturated fused ring
carboxylio acid anhydride ponds.the seoond layer'and
oxygen barrier layer together.

10. The package according to any of claims

1 to 8, wherein the inside layer is polypropylene or

a polypropylene blend or propylene copolymer and an
adherent'layer'coﬁprising an acid anhydride grafted
polyolefin bonds the inside layer and oxygen barrier
layer together.

11. The package according to any of claims
1 to 8, wherein the.multilayer polymerio material
comprises,_in.order, an outside eurface layer of nylon,

the oxygen barrier layer, anotherllayer of nylon, an

adherent layer and an inside, heat sealable layer of
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gf% own in Figs.

c fxyonti ng margi W toget her. 25 15. A packagea;..
flood products ntirally as ﬁerein described with reference to and .
edi ficatian has b&““‘ﬁm‘ﬁmﬁ

typescript.

npanyi ng draw ngs. The text- of the

E‘*‘ phot ocopyidg t.he agplicants origjnal.
ot akn B few amendments which are difficult to read:

The ori gi nal typescrlpt cont ai ni ng these anmendnments may be inspected on the

prem ses of the Patent Office
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15

20

25

~high density polyethylene. the adherent layer |
being a pquolefin blended with a graft copolymer
of polyethylene and an unsaturated fused ring
carboxylic acid anhYdride. :

12. The package according to any of

claims 1 to 8, wherein_the multilayer polymeric material

comprises, in oraen, an outside layer of nylon, the
oxygen barrier layer, another layer of nylon, an
adherent layer and an<inside, heat sealable layer

composed of polypropylene or a polypropylene blend

or a polypropylene copolymer, the adherent layer being_}

an acid anhydride grafted polyolefin;'

13. The package according to elaim 10 or -
claim 11, wherein the inside; high density
polyeth&lene layer is.extrnsion coated with additional

high density polyethylene, and the multi-

_1ayer material has the form of a tray which is

covered by a film of the multi-layer sheet material.
- 14. .A package according to any of the

~preceding claims, which is a pouch made from two eheets
of the mnlti-layer polymeric material_having an
opening between a portion of their_cenfronting margins
for filling the package, the remainder of their
cenfronting margins'being heat sealed together.

15. A package for foed products substantially
as~herein described with-referenCe to and as shown

in Figs._l to 3 of the accompanying drawings.

The text of the specification has been reproduced by photocopying the applicants original
typesoript. 1t may contain a few amendments which are difficult to read. The original
typescript containing these amendmemts may be inspected on the premises of the Patent Office
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