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-1- HIGH IMPACT STRENGTH FILM AND NON-PVC CONTAINING
CONTAINER AND POUCH AND OVERPOUCH 5 BACKGROUND OF
THE INVENTION: The present invention relates generally to polymer
blends for fabricating multilayer films,land more particularly to polymer
blends for fabricating multilayer films that have high impact strength and
optionally high barrier to water and gas transmission. The multilayer films
of the present invention are suitable for fabricating 10 primary containers
and overpouches for primary containers, to be used in medical and other
applications. In the medical field, primar contalners are used to collect,
store; . Sl.rH ma &é) MWG
solutions, reﬁ?mm Qqﬁ‘ﬁy WB“Q Bhi00d
products, plasma derivatives, plasma expanders, blood 15 subsﬂtutes,
anti-coagulants, blood preservatives, and other therapeutic agents.
Oftentimes, these primary containers are placed into secondary
containers such as an overpouch to decrease the water vapor and/or gas
transmission rate to maintain the integrity and volume of the agent
contained within the primary container. The primary container can be
attached to a tubing set or tubing sets, and be accompanied by other 20
containers to form a therapeutic fluid delivery set. The overpouch must
have a unique combination of properties. For example, it is desirable that
the overpouch be optically transparent in order to inspect visually the
contents of the primary container for contaminants to the agent contained

t I ' rqmjpﬂl ncy must permit the container's label
B&%&%{@%ﬁn@% =2+ m@gﬁﬁsmatenal must also be functional

over Fheidedangeiakteniparatiyrs. Bonaxypie, seNaiatgenikeduarfabricating

ons_are stored and transpqrted .in coptainers at fempe res of

B i SR o P AP AT G, PO S allayer
ﬁhﬁyeﬁmehabdwgﬁvunﬂmpmctmgmmmms@lImghablaﬁ-i@mesmter and gas

which is us accamplis steam at tem eratures qQ

R S L BIALLEE LT ok o OBdOE R a r fqpcatng
pHighrimpaainers and overpouches for primary containers, to be used in medical and
other applications.

In the medical field, primary containers are used to collect, store, transport, and
ultimately deliver therapeutic fluids, putritional solutions, respiratory therapy agents,
dialysis solutions, blood, blood products, plasma deﬁvatives, plasma expanders, blood
substitutes, anti-coagulants, blood preservatives, and other therapeutic agents.
Oftentimes, these primmary containers are placed into secondary containers such as an
overpouch to decrease the water vapor and/or gas transmission rate fo maintain the
integrity and volume of the agent contained within the primary container. The primary
container can be attached to a tubing set or tubing sets, and be accompanied by other
containers to form a therapeutic fluid delivery set. |

The overpouch must have a unique combination of properties. For example, it
is desirable that the overpouch be optically transparent in order to inspect visually the
contents of the primary container for contaminants to the agent contained therein. Ata

minimum, the fransparency must permit the container’s label copy to be legible.
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strength after exposure to such temperature abuse. In addition, it is
desirable that the overpouch provide a barrier to oxygen, moisture and
carbon dioxide which may degrade the contents of the primary container.
10 The overpouch must also allow €asy access to the inside, primary

contajner b vidin n" featuge such as a tear strip, notch,
slit, tgﬁl?h(?‘f%/{g ié é’%lg f&ﬁtm Sﬁnéﬁﬂn At WS afsdadRifaBes of
tempa'aﬂmmvﬁﬁpwehlbke fb&ﬁdf@@‘raﬂﬁfﬁi@rﬁé%ﬂ%ﬁs@}@&mk@w H8I8&MEGrted

. ht ives su zers, stahilizers and the like, which 1

n %oglu%ngrs B eé@%%fl %F%Iﬁsé 8?'}?’8?15?09’6 eirgzagatione Further, the

Sanmo r}tmkegbwﬁhm th@vB“ﬂ?ﬁ@b@m@’t&meﬁd&ﬂﬂ&dhﬁtp‘éﬁtﬁ@lld‘?ihéhﬁ%nhzahon
otenti c.ausm %er to#éﬁ%gnts who are using such devices. While

158 SRapRidRRsates it abey e 1°C

andant mmdmmmemem@ama dvm@sa@ﬁm@taﬁeraﬁi@sléﬂﬁﬁ)ﬁqﬁgﬁ b&pact
ved in 20 th r|m técont%l% gself It is therefore desirable to
ner
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s ep ucé?raeX rﬁ%rr?/ COI"]JfaI Uaterial exhibits the

charactsiditics, des«srlﬁmraiﬁev&aﬂﬁfe PE@eRITUElY gRHONIE PBMHEH & oxy gen
lve these and ther ms. ARY OF THE INVENTION: The
mogfr%e]g%ﬁgnve% or(19 8?%V|des M%S%% |H}?§8ﬁ?§{%d’¥l\l %W@W’Eﬁm
blenﬂlmfwénmmmt&tﬁselmmmm GF Qhkp ieeiT) Sﬁiﬂﬁn@xfﬂbntamer by
&ontainin ,p t e first companent present in gan amount by
P b RS W03 L5500 Pt i i Woer mo
Cutﬁagiirgmemsuhuaﬂmquomt temperature determined by DSC, a second

conpaySIk Hsigh 4 e AOUR, RS LRIODIEDe SNng, g

polymers an pentene alnlng P

love anopesmdart Weiglyt prééelvbm mlaasq:llakmmg btabilieréilehdrans afkeUtvhich

o 0 O SHEA PRI SO MEMRERL .

priggahscantimgrsieside gmrmeponcht ﬁlesehp mpierisile boniabdut Q06 i ents
Wh@k?’?%ghﬁg Thh(eeg £g:\fter steam sterilization has sufficient impact

strength to sta a drop from 8 feet without rupturing. The film does
not redaiedherst chayastdtsstonmpodesitsiiie itrasoiinkeid thatkiidiethe need for

an %w&%%gﬁ%ould be eliminated if these same characteristics could be achieved in

the primary container itself. It is therefore desirable to produce a primary container

made of a material exhibits the characteristics described above.

{

The present invention is provided to solve these and other problems.

SUMMARY OF THE INVENTION:

The present invention provides a monolayer film fabricated from a polyrmer

blend of -a first component selected from the group consisting of an ethylene

containing polymer, the first component present in an amount by weight of the film
from about 60% to about 1%, the first component having a first melting point
temperature determined by DSC, a second component selected from the group
consisting of propylene containing polymers and methyl pentene containing polymers,
the second component being present in an amount by weight of the film from about
99% to about 40%, the second component having a second melting point temperature

determined by DSC; and the film being capable of withstanding steam sterilization at a
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cross-linking radiation. 5 The present invention further provides a multiple
layered film having a seal layer from the polymer blend described above
and a second layer of a barrier material. The present invention further
provides fabricating containers for Admerous purposes such as to contain
medical solutions or for food products, multiple chamber containers and
tengpemgtaeches dThEe Grid ebloat 430¥Cts Hinel ﬁhﬁnilaﬁtes;ﬁhﬂmetprﬂimﬁbn has

j ntion WI| sse |th ref rence to llo dr wings and
SUfaﬁé\{(lz%n%%n ylng%p%ﬁjhca 1on. @&I% %@ﬂlg’%ﬁ(‘g aﬂl
doBREWHIES: G alyid tsossrgectinisbei eumed—hxﬂu@dtmﬂehayérﬁmyqfoﬁw to

r t ] &nttL%n 15 FIG. 2 is a cross-sectional view of a multiple layered
erE RS AN
IIm o present invention; FIG. 3 is a flowable materials container

fabri&kﬂegrﬁmt Mmmﬁnr@rﬁmspmvﬂve ntmmlﬁ;fﬁa hyjsradriinolbydnilmseal
ey} BEPIRS { tfgx{]d 8&%1%0 Bove rE‘é'et Ehamb%ﬁg Coma'rgﬁa}

wit apeel sea separatlng € chambers.
OF ThEe m@:ﬁmmtmfpré’germw@mafammmm:ném for numerous
' ferr ents
P L A o o e R ST St
CO@B@%MlQWMb%ldered as exemplifications of the principles of the
nverfign.and ATt INsnded g IRLIEANoad ARPSEisof YIS JUERIOMY be
trate e

to the embo Iments il he present |nvent| n provides monolayer
disipssedrvdtntafpratsyiorthitnislioningdedunngs fordaotahpinyagispetification.

monolayer film will be fabricated from a polymer 30 blend containing at

BReast NG CRMAPNANSIOTAR Shyepageataining polymer and a propylene

‘containing polymer. The multiple layer films of the present invention -4-
inclufi§ihd ritbrioliper-AreHaR 16FSY 4tfashaveltintetisyer 18y od e ayesent
inPesaRn barrier

FIG. 2 is a cross-sectional view of a multiple layered film of the present
invention;

FIG. 3 is a flowable materials container fabricated from a film of the present
invention;

FIG. 4 is a monolayer film of the present invention; and

FIG. 5 is a multiple chambered container with a peelable seal separating the
chambers.

DETAILED DESCRIPTION OF THE INVENTION: ,

The present invention is susceptible of embodiments in many different forms.
Preferred embodiments of the invention are disclosed with the understanding that the
present disclosure is to be considered as exergplifications of the principles of the
invention and are not intended to limit the broad aspects of the invention to the
embodiments illustrated. '

The present invention provides monolayer films and multiple layer films, In a
preferred form of the invention the monolayer film will be fabricated from a polymer
blend containing at least two components of an ethylene containing polymer and a

propylene containing polymer. The muliiple layer films of the present invention
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layers from polymers or polymer blends as follows. 1. Oxygen Barrier

Polymer Blends and Multilayer Films Therefrom The polymer blends

utilized in the oxygen and water barrier layer of the 5 multilayer films

described herein are ethylene vinyl-adcohol copolymers and polyamide
_containing polymers. FIG. 1 shows a five layered film structure 10 having
inciethe mepetayer flbmasierapyremtvhand ddiionel Ieyes dHTHefiben barrier

laySHUEie S Gs 1 )é'ﬂi ntain tie. layers 18, located between the
ybarrier |2°ye?5%4 gnﬁ@tﬁ og{%br‘i?gégrai%&é%vgsbetween the 10 barrier layer
14 and the inner layer 16. The barrier layer 14 of the film of FIG. 1

L. OxyesnBasrienRefangr Rlandnd MoljiayerailnpoElenideonontaining |
polym@r.pm@nansfe@gehﬁﬁz%anmﬁ@&k%g CLAR SIYERS A0 AR he

gpolymer and a propylene containing polymer discussed In detairSeISn.
mui"r’n@&ﬁtéﬁﬁ?e@i@?&?éahﬁ@ﬁ nfsterfihyleretatnybnalivhgrocpehnsistingnd
polgﬁlﬁiﬁ@y@][ﬁéme@wg_e and a 15 polyester. FIG. 2 shows a three

Iayerz film_structure 20 having a barrier layer 14, and an inner layer 16

conheCtet B9 Wi s davesed filnb simehies &9 bavirghie siteridayabl R atderrier

lay 013 ApaANISRCOR TG mrﬁﬁh%ﬂl&%@&?iﬁﬁa %ﬁ’ﬁf L5 33MEin tie
as the inner layer of the film of FIG. 1. 20 A. Ethylene Viny IE6ho
133’“56;igr;}ﬁfé”@qr%%%%éﬁﬁ%ﬂéﬁﬁé‘b?@ée‘ihﬁﬁv@ﬁﬁmrd@,eah@lbﬁm’v&wthe

barfilgohgtEMOIY aepRivERgRiRLElze y sy GQ
Coq%li%?%ﬁ EVQH copolymers jﬁérinay beﬁnﬁ%.%ﬁnﬁl@% %(i)%%(aé‘SEIIG !

Ot <ty Ere A, Riteheh conelEnem s nhionidi coseiniy Pblymer.

Theopaly efer VI biaus 3o ewnddy % I
pmrgr%ﬁltingmac:in,t of about 150-,195C.{%%ﬁ%g%?mgﬁ,%%ggﬁﬂ S anamd 2

PR RERRS BeD R slispssedrn daké: eloom Topoiyterlaysuitdbretdrins
a maﬁwswredmaemm,tﬂ@sgxrélaﬁdcm{s%nﬁ%tﬂ}lgfg?ﬁ%ﬁ&%@!@iee and a

1eth lene vinyl alcohol copolymers which contain ab % ‘ethylene, a
PO i er average molecular weight of about 29,500 and a melting point of

30 TAME 2Ahothes suailoqeacenel SR CoDA/IRS basiep 0
moie ethjgéne with imelting point of 183C. A further suitable%%%%%%naét}d an

innﬁra ayEr 5%1%%% r}]:é(, a fie layer 18. The barrier layer 14 of this film is
fabricated from a polyamide containing polymer and the inner layer 16 is the same as

the inner layer of the film of FIG. 1.

A, Ethvlene Vihvl Alcohol Copolvmers

In one embodiment of the present inventibn, an ethylene vinyl alcohol (EVOH)
copolymer is utilized as an oxygen barrier core layer. Suitable EVOH copolymers
may be found in U.S, Patent No. 6,083,587, incorporated herein by reference in its
entirety, which discloses EVOH copolymers which have about 25% to about 45% of
ethylene, and a melting point of about 150-195°C. n an embodiment, the EVOH has
an ethylene content of 32 mole percent. '

Other EVOH copolymers suitable fbr the present invention, described in U.S.
Patent No. 6,479,160, are ethylene vinyl alcohol copolymers which contain about 44%
ethylene, a number average molecular weight of about 29,500 and a melting point of
164°C. Another suitable grade of EVOH copolymers has about 32% mole ethylene
with a melting point of 183°C. A further suitable copolymer has about 29% sthylene,
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-5- a number average molecular weight of about 22,000 and a melting
point of 188C. The EVOH layer of the invention may additionally contain a
functional oxidizable polydiene or polyether as an oxygen scavenger.
Suitable oxidizable polydienes are -described below. 5 The ethylene vinyl
alcohol composition may contain an ethylene vinyl alcohol copolymer

a ngrable wh&hgkés mﬁm@%w@t;@mﬁtﬁiom,@emsﬁ$ BerRiig: HHNces$88°C.
W, ackage js conditioned in steam at 121C for 30 minutes. A , ..

The eSO D e cRUTEHOR, THoh T o e e EPas & AR pgizable

poligiisainsciespsiition haosnienniciverankingaitssieandiioaing milsidétedrare

d stéq\?arasfo 30 minutes. 10 The oxygen barrier properties of EVOH are
CEEHVE %Téﬂ?ﬁpacted upon exposure to water. Thus, it is important to keep

the BEYO e kiayEesldshol toenfivsisioh theyagen invehifudtndalbvso!

end, an outer layer 12 is u to gssist in the removal of water, that ‘
Co e 00, R AP or DA T Rl P B e 2 process
whetheryiskate mamiditiotng ax ygnbatriet Wojpe Rk sndivhs. bAteoiaids drhde

15 The outer, layer 12 u in, conjunction. wi e EVOH barrier, layer, 14
of b Y e e O e St ol SU AR e o
mithecerbing afferatedidoniysfao 12 € inviertafer3DimBuitahle polyamide

and pglyolefin pplymer blends ar i sed helow, Suitable polyesters

o g ST B O B v HRap o B xBosure
to patgcarBhuy/iit &cidpemahtiiokenythydEMQH bahids ayalkiderfaliz0fidxisles, the

In an.embodiment,.the, polyesters are a congdensati roduct of, ethylene
Do R A A S TLOLIeh R L RGO R o oal of
watardiad ipiekesad. Wwigite fireberaielyltyerpclyhsiegh thelirder layer 16, or otherwise

condEnsatitard syt 12-lostd me dimljanctisneptibhiskicEACDE dragc25 layer 14 may be
B R M AR e
avalythaiic teidaisep bihelibd.aSidtadb poly il et wodpide faz pldioreciblends are
RS A SAEE, Rl L O RO i
provhdtsleriodid onipolyesrtiandiof acids and di or polyhydroxy alcohols or alkylene
oxides, In an embodiment, the polyesters are a condensation product of ethylene
glycol and a saturated carboxylic acid such as ortho or isophthalic acids and adipic
acid. More preferably the polyesters include polyethyleneterphthalates produced by
condensation of ethylene glycol and terephthalic acid; polybutyleneterephthalates
produced by a condensations of 1,4-butanediol and terephthalic acid; and
polyethyleneterephthalate copolymers and polybutyleneterephthalate copolymers
which have a third component of an acid component such as phthalic acid, isophthalic
acid, sebacic acid, adipic acid, azelaic acid, glutaric acid, succinic acid, oxalic acid,
etc.; and a diol component such as 1,4-cyclohexanedimethanol, diethyleneglycol,

propyleneglycol, etc. and blended mixtures thereof.

B. Polyamide Polvmer Blends

Suitable polyamide peolymer blends for use as an oxygen barrier material may
be found in U.S. Patent Nos. 5,814,384, 6,410,156, 6,423,776, and 6,479,160, which
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30 B. Polvamide Polymer Blends Suitable polyamide polymer blends for
use as an oxygen barrier material may be found in U.S. Patent Nos.
5,814,384, 6,410,156, 6,423,776, and 6,479,160, which -6- are
incorporated herein by reference in.tgeir entirety. U.S. Patent No.
6,423,776 discloses a polyaride composition prepared by combining a

arqomyanmﬁéapmsﬂmyefef@@aeéymeﬂae& kignesstheregf, ?ﬁt@zﬁlﬁ% 6,423,776
|d|zableg %ﬁg ene or polyether. The_ composition may also include a

8%%%&' CMROSERR PERITgh Y Gemzhiing,? Bofiaami drhioowipdsmer,
com@mtyam|dﬁdmamqas&z¢meraﬁﬂcaﬁ@>@ﬁﬁﬁﬁ%l%ﬁfhﬁﬁg‘ ARORher.  The

mides an%@al atjc/aromatic olyamldes having a molecular weight

AdBtiel pE o 1ve srll eatphatiandonameeale clay.
homb%mﬂ@m@ﬂﬂ&@%@%ﬂﬁ@%%&ﬁﬁ@@wﬁﬁlﬂner is selected from

na exa |d onn 6, also known as poly(caprolactam)),
ahﬁﬁ %Paﬁ?ﬁaﬁ raﬁ%paaramlé@ Aatimsor makieular weight of
froatid)ouyldio SDQJ%Y@J@(EHMOGQOQHOTQMQ) EmYRS) pBRIEEE homopolymers
mc? nod n0|c a Ion %) ;ioly(ll amlnoundecanmc acid) (nylon
e oA 1

yBALYS) 2pBRRks e tAgidhéylon 6,

alsaoﬁmamd e3 @Mﬂm@ﬁﬂamﬁm@fﬂmﬂﬁﬂﬁm@ﬁbﬁ’%@ﬁﬁ) @R G Yo 1y(s-
(nylon 7,7), poly(actamethylene

tameth |
B oR e SRl A |E}9§1‘Eﬁyl8}a ol (10-
mﬁmmmwlmﬁmeww(anym&%dmm@ 18 poly(12-

eaml onn 0 tra erne ad|pam|de (nylon_4
capdro acta exari] m‘g HsRengfiRaEnis), 313’1011 6,6),

poh@mmaamm adhmmrdéé@ampla@tans}}p%@(ﬁéﬁm%@n@ (plmclaxmde)
T R G
azelgipdedide hgkametbypne- @b@@ﬁﬁuﬂgﬁﬁ@wﬂéact@ﬁbmggme (Zlgg})ign 9,9),
e R N N

4,65, -‘?ZPmﬁwmmﬂwmdmﬂmrldndadq)mmleapdl@mbﬂmm@Uﬁ@ Qﬁ:&@ﬂf&ﬂ?ylene

O o e o S e ety ten

y del 25 )Of the

adipetydriivaspibidered paiyhidaieindugelpebicagreiRetan:weisl is 6,2/6,2),
hexamethylene adipamide-hexamethylene-azelaiamide caprolactam copolymer (nvlon
6,6/6,9/6), poly(tetramethylenediamine-co-oxalic acid) (nylon 4,2), the polyamide of
n-dodecanedioic acid and hexamethylenediamine (n;rlon 6,12), the polyamid;a of
dodecamethylenediamine and n-dodecanedioic acid (nylon 12,12), as well as blends
and copolymers thereof and other polyamides which are not particularly delineated
here,

Of these polyamides, preferred polyamides include polycaprolactam, which is
also commonly referred to as nylon 6, and polyhexamethylene adipamide, which is
also commonty referred to as nylon 6,6, as well as mixtures of the same,

Exemplary of aliphatic/aromatic polyamides include poly (2,2,2-trimethyl
hexamethylene terephthalamide), poly(m-xylylene ad1pam1de) (MXD6), poly(p-
xylylene adipamide), poly(hexamethylene terephthalaml.de) (aylon  6,T),
poly(hexamethylene isophtﬁalamide) (mylon 6, 1), poly(dodecamethylene
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also commonly referred to as nylon 6, and polyhexamethylene adipamide,
which is also commonly referred to as nylon 6,6, as well as mixtures of
the same. Exemplary of aliphatic/aromatic polyamides include poly
(2,2,2-trimethyl 30 hexamethylene_,tgr_ephthalamide), poly(m-xylylene
adipamide) (MXD6), poly(p- xylylene adipamide), poly(hexamethylene

[ p | halami lon.
B e R o
(e (tefsBn etiplomatitamin ARG Fhnthatiolsamidgny | BEXNT), pdigeanicdylene

@Mﬁ@ ide. | xamethyl
ad?adip@m%ég/%%%{aﬂ%g%ﬁy%@%%%%%amigég?r?f}lon 6%%%,)’hexakr%1e§ﬁ§/%h elme
adl@aﬁp&ﬁkmﬁﬁmmm&@mml@wm 16D 618i6E) Wl as atldraisvhich
a5 pUiaN A AR CHIACY CRIRRISH GG S BIRO LI MM atic

aliphatic/aromatic polyamides and/or aliphatic polyamides can-also be

polysaddamngen ahnbeicapiyemsdnsisan elsorharishd. overall composition in
an el 19448/200H" A0 DoreUO BIRIHAR Bloun
90% to a I

about bout 99% and more preferably from about 95% to about

of gy, Aprhalfeljarhautcdiiiodnion B eensaiverlinfomiah et G¢Wntainbout
99% EHRREL-HRMAN 43,HUBRRIYE, rigizabigqolydiene or polyether as

an oxygen scavenger. Such oxygen scavengers are low molecular

weighbehnbirpideternartiracl the eiasm soxpationiflrmppuisinssibitaciional, .
polpaRal/ 2BHERGBRE AT HOBILYIRGEXRBP BB 19t MMacHoNal. AXIEEARBvenger.

polydienes as suitable 15 oxygen scavengers include epoxy '
Sugh QSR SYBYEREIRdEN 4, alerBlar, oy eigtilcrmabhyanitielegr attbiglor are
coRPRAVISIZ 66 RAIMBHIRLISASH{L it ARAIBThAlgePOXy functionalized |
polyisoprene, and maleic anhydride grafted or copolymerized ]
poIyi%ﬁ@@@pb@#&wmﬁiﬁ@égﬂ?ﬁb%bmﬁ%@%h@%%ﬂéls suitable
oxggéne@z%%@gewmem@w%ﬁdﬁﬁ%a PGB o aNvde 1,2),

unctionalized polypropylene oxide, polybutylene ‘oxide (2,3 or'1,2) and

maleig Fybete dxigettinda e AopalimE#eth asREadisac b asidin flitheppoxy
fukQIBRAISRS 2 Pattaldpineacithgalieaaly shilehias adamdaolsrulai WEightized

metal carboxylate salt catalyst.
polyisoprene.

Specific non-limiting examples of functional oxidizable polyethers as oxygen
scavengers include amine, epoxy or anhydride functionalized polypropylene oxide,
polybutylene oxide (2,3 or 1,2) and polystyrene oxide.

In an émbodiment, the polyamide composition further comprises a metal fatty
acid salt catalyst such as a low molecular weight metal carboxylate salt catalyst.
Suitable metal fatty acid salt catalysts have a counterion which is an acetate, stearate,
propionate, hexanoate, octanoate, benzoate, salicylate, and cimlamate or combination
thereof. Preferably the metal fatty acid salt catalyst is a cobalt, coﬁper 6r ruthenium,
acetate, stearate, propionate, hexanoate, octanoate, benzoate, salicylate or cinnamate,
or combinations thereof, The salt is present in the overall composition in an amount of
from about 0% to about 1% by weight, preferably from about 0.001% to about 0.5%
and more preferably from about 0.005% to about 0.1%. The most preferred range is
from about 0.01% to about 0.05%.
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Suitable metal fatty acid salt catalysts have a counterion which is an
acetate, stearate, 25 propionate, hexanoate, octanoate, benzoate,
salicylate, and cinnamate or combination thereof. Preferably the metal
fatty acid salt catalyst is a cobalt, coBper or ruthenium, acetate, stearate,
proplonate hexanoate octanoate, benzoate, salicylate or cinnamate, or
iasticHslt egent in the overall composition in an
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Stel??}gt meltlvrﬁ]ig porn% m%)ﬁéérczttlltlfli:reg %ﬁetermlne %y it e%rlghtla? g::] fechmaues.
Th%éitﬁﬁ mw@s@aamﬁrﬁ mi@ng poinptereptiatsa dseonthed yndi fiainttial

%&‘i&‘n@ ﬁ 5@%@&1 her th the frrstm ItrncL¥ Oglr};[omt

temperature The fllm as a modulus of ICI en Inesetred

tempeedraa seieneA SISO dbat i tégbem‘éaaraﬂmrﬁﬁﬁ Belipspantittepeatture,
hazmrmm@e%eedﬂl@srerm SR LA f!%H LI R0 f'egrsl R sTM™

about 25%, self adhesion ranking g eatert ut two

D82 W%Il%hﬁ’@%@%@@ﬂ) Bb avdntemeh haateridisy hwaxsainplaocordance
with ASTM D1003 of less than about 25%, self adhesion ranking greater than about

two (as defined below), slight or no adhesion to overpouch materials, has a sample
creep at 120°C at about 27 psi loading of less than or equal to 150%, and the film can
be heat sealed into a container having seals wherein the seals remain intact when a
liquid filled container is autoclaved at temperatures from about 100°C to about 121°C
for one hour, )

As used berein, the term “interpolymer" includes copolymers, terpolymers
either random or block.

Suitable ethylene and c-olefin interpolymers preferably have a density, as
measured by ASTM D-792 of less than about 0.915 g/cc and are commonly referred to
as very low density polyethylene (VLDPE), ultra low density ethylene (ULDPE) and
the like. The a-olefin should have from 3-17 éarbons, more preferably from 4-12 and

most preferably 4-8 carbons. In a preferred form of the invention, the ethylene and o-



creep at 120C at about 27 psi loading of less than or equal to 150%, and
the film can be heat sealed into a container having seals wherein the
seals remain intact when a liquid filled container is autoclaved at
temperatures from about 100C to abgut 121C 25 for one hour. As used
herein, the term "interpolymer” includes copolymers, terpolymers either

oleBEGHB d?fn*é!{@qfe bRk %Q?Mé‘;ﬁ?g’l@ i rindatenanmie rs?:%ﬁgfﬁg@l%bfalyst

|
have a density, as measured \STM D-7920of less than about O.

SYSIFES o RENARE oMoy cfaprsd dischisel e/ IBw RiserinNssly SiR§eh®s and
5,XMLBE) sﬁ%i@%@fﬂ-ﬂ&véf@y&ea%ﬂh’ k@ﬁo@xﬁ% Heilie. hBS-AAEWY Dow

should have from 3-17 carbons, more preferably from 4-12 and most

ChispaifetiahpumsearBwns? | ihe prFETRIGIS mired epemay cHuBantHosthyrdes  the
ENGAGE SrAi{inconaly e @NaReH Y NG SN0 PrAS FEIAMR S adenames.

Suitable single site catalyst systems, among others, are those disclosed
Hokayes, pitebleneiylsnsedeupighis, srpdvmesyranlalsthyiereiided using
ZigzRlefneoRply exess/inglude those sold by Dow Chemical Company under

the AFFINITY tradename, DuPont-Dow under the 5 ENGAGE tradename

and Exxon under the EXACT and PLASTOMER tradenames. However,
suitable ethylene and a-olefin copolymers can also be provided using

Ziegler-Natta type catalysts. -10- The term "lower alkyl acrylates" refers to

comonomers having the formula set forth in Diagram 1: Diagram 1 H

H2C R 5 The R group refers to alkanes having from | to 17 carbons.

Thus, the term "lower alkyl acrylates" includes but is not limited to methyl

acrylate, ethyl acrylate, butyl acrylate, and the like. The term "alkyl

substituted alkyl acrylates” refers to comonomers having the
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formula set forth in Diagram 2: 10 Diagram 2 OR2 HNC Rt and R2 are
alkanes having 1-17 carbons and can have the same number of carbons
or have a different number of carbons. Thus, the term "alkyl substituted
alkyl acrylates" includes but is not lirgited to methyl methacrylate, ethyl
methacrylate, 15 methyl ethacrylate, ethyl ethacrylate, butyl methacrylate,
butyl ethacrylate and the like. Suitable homopolymer and copolymers of
cyclic olefins and bridged polycyclic hydrocarbons and films thereof can
be found in U,S. Patent Nos. 5,218,049, 5,854,349, 5,863,986
o 7oMGA6TS RN GRS h AR P PSS E B 38 s s
forBid, Midgfaid 0:497,567 which are incorporated in their entirety herein by
reference and 20 made a part hereof. In a preferred form of the invention,
suitable cyclic olefin monomers ﬁrg l[non(fcyclic compounds having from 5
to about 10 carbons in the ring. hegc%lﬁc olefins can be selected from
the group consisting of substituted &nd unsubstituted -11 cyclopentene,
cyclohexene, cycloheptene, and (;?(aéiuitable substituents
include lower alkyl, acrylateg3 tratives @rid the like. In a preferred form of
the invention, suitable bridg et:ﬁolycyclic hydrocarbon monomers have
two or more rings and more preferably cgntain at least 7 carbons. The 5
rings can be substituted or unsubstitute R uitable substitutes include

loweThk R, @tudp arstbey| fovigiyhralytaxin gnietty) aaryOxyeabdiie Tkes,The term
« bridged polycyclic ,,hydrocarbons are, selected from the group consisting of
O R A Do b i SR TRC A AR LT acte
buappiealitnanduliabliesbridged polycyclic hydrocarbon containing polymers

are sqld by Ticopna under.the fradename, TORAS, by Nippon Zeon 10 .

e R R Y SR INE TR o eronsor s i the
formuaarsthidottade Mmgeati 2 resin, and by Mitsui Petrochemical Company

under the tradename APEL. In a preferred form of the present invention,
a monolayered film formed fromDiagramz

iy

Hﬂﬂ'ﬁ’{’ l\( O

R; and R; are alkanes having 1-17 carbons and can have the same number of
carbons or have a different number of carbons. Thus, the term “alkyl substituted alkyl
acrylates” includes but is not limited to methyl methacrylate, ethyl methacrylate,
methyl ethacrylate, ethyl ethacrylate, butyl methacrylate, buty! ethacrylate and the like,

Suitable homopolymer and copolymers of cyclic olefins and bridged polycyclic
hydrocarbons and films thereof can be found in U.S. Patent Nos. 5,218,049, 5,854,349,
5,863,986, 5,795,945, 5,792,824; and European Patent numbers EP 0 291,208, EP 0
283,164, EP 0 497,567 which are incorporated in their entirety herein by reference and
made a part hereof.

In a preferred form of the invention, suitable cyclic olefin monomers are
monocyclic compounds having from 5 to about 10 carbons in the ring. The cyclic

olefins can be selected from the group consisting of substituted and unsubstituted
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one of the above blends will have the following physical characteristics:
(1) a modulus 15 of elasticity when measured in accordance with ASTM
D882 of less than about 60,000 psi, (2) an internal haze when measured
in accordance with ASTM D 1003 of;less than about 25%, (3) self
adhesion ranking greater than about two as defined below, (4) essentially

cydSRARGRIOCIAMERRL Dnalatiae: (SR AANAlE CrRER ANLZQ% By

" about 27 psi‘loading of less thah or équa %, and ( Iim ca
inclds leweeallod.ineytaisohnstivesendtbe dikavherein the seals remain

inta iguigl-fi et is a . for gne haur.

The T e e e e B b et 08 aton
MOEGFSTAGAY e TMyasiashoulimersi piefstielly obiisis tideasiiboaBorB0The
inpsl 0.hsl . refera
Ay ek e B
arafipdn Tiids B YactBrdan cervier A ST heg ke WIBrettiwifigevatpielycyclic
hyeleraoARRIIS AR FOURISLIRIEINI G FROIADCTLlREye

or substantially collapse upon draining, and, therefore, should have a

incorparaied sptemismad Retsabarplisraeeut Soichdedsidgndrpolyesehishy fessarbon
conbARiAPaHtyREIRR: ReldARTEMSH w&%fmaﬁé%wﬁ%%%%%%gg% on

when measured in 30 accordance with ASTM D-882. For es o

LngiiEs i RSRERI RS Sn Fac A AR thbotcPeiktiey@mmiheSiiptomder the
tradetigne IOAtSRUiAUHRY BytRERVN %&H&&E‘ﬁ@ﬁﬂb&&i&h& JEELMINE AN hame

-12- the following test. Film strips are cut 8" X 2", the Iarger .
Aldifvension in the machine direction. These strips are rolled into 2" long

tubemapprepimAtely:R -5t ihe JiaBgtohvERG WO mﬂ&ﬂma%&edqﬂﬂ;pﬁfrﬁeeyﬁom
compressing the film |ayers together at one end with a’paper clip. The
on lﬂfé@

HFBre R Pt i averiniodlominaebapipal ehasrosBeinnt s mRalus
of SREHIRS RERPHUNRHJOERLIRE A IFHRNSNMDERE JHRLS e Lbout 60,000

unwound, The resistance to unwinding and relative damage to the film is

Psirdakal BRI PSPPI IE IS cararE M AKTTIERIRY Bhess than
abREISKT (@) e dinesantaiings owarndmith ant deaio Y B Below, (4)

essentially no adhesion to overpouch materials, (5) has a sample creep at 120°C at
about 27 psi loading of less than or equal to 150%, and (6) the film can be heat sealed
into a container having seals wherein the seals remain intact When a liquid-filled
container is autoclaved at 121°C for one hour. |

The film is also sufficiently flexible to construct flowable material containers.
The film has a modulus of elasticity of less than about 60,000 psi, more preferably less
than about 40,000 psi, even more preferably less than about 30,000 and most
preferably less than about 20,000 psi when measured in accordance with ASTM D-
882. When the flowable material container is an LV. container it is desirable the
container collapse or substantially collapse upon dtaining, and, therefore, should have |
a modulus of elasticity of less than about 40,000 psi, more preferably less than about
30,000 psi, and even more preferably less than about 20,000 when measured in
accordance with ASTM D-882,

For the purposes of this invention, self-adhesion is defined as the tendency of
the film to adhere to itself during autoclaving, This propefty can be determined with
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(2) The film is difficult to peel and significant surface damage results. (3
Some resistance to peeling and minor surface damage are noted. (4)
Slight resistance to peeling noted with little or no surface damage. (5) No
peel resistance and no surface damage noted. 10 Ranks are determined
by three or more individuals and recorded as an average. Adhesion to

theORSIBRI RRteralmiseaiermingst by the Jollawingsy ?A?%éwanh%&&% the

|nch wide strips of film are sealed into ggcal over pouch bags (medium or

elinesHoBolERSAeTEPSTHE RS ENeRDdg08 thbes Faprxm@dy 0.5” in

dlahﬁE%atq'He RPN ERILRAE BNPIA4 BPSIHHREGMBERSHTS R ORGdMeter at
After autoclaving, the 15 baqm re cut open and the strips removed. IT the

onfigRd %ﬁa&é&@%ﬁﬁhéfsvév iR hemelac fevag eam aglorkikatdr e for
30 fHifhatedacmesd 20¢ RARHLHORLONKie Mua8: b8l SERAFMOR then

produces visible amage a ranking is given (Y) indicating that tack to the
QR0 PIEeHIERR. (A VARIKER® i catidrgiaartreadhe (Binedn mmled as
shdemdiyanbl Grerppkaperties were determined at 120C by clamping film

strips having a thickness from about 5 mils to about 15 mils in a

temperature controlled oven and with weights to produce a stress

of about 27 psi. After loading for es, the film strips were removed

nﬂMH@Bs@RQJE;bma pre- marked one Inch™gap were
ealldd tecHAE R Wﬁhﬁﬁ%wmdm%émm%u.d

OHTE‘}EPF

o

LO.

sPIAELE SRICE A p; ARNIOY i
The &nta r%hgbtfmtwm mgﬁbmwrmgiemédltﬁlamanmme
qterili¥htion Nequed sesidengeatadheasetats demaire mtteet upon completion
of the autoclave cycle. The films of the present invention have a haze of

less HaikeheultadiantitndsicSpreiarsbiyilessade andheutddlaswheRerage.
measured in accordance with ASTM D1003. For the purposes of this

|nve erna d?f! the haze.va a d when
LS SO DA L
test. One inch wide strips of film are sealed into typlcal over pouch bags (medium or

high density polyethylene). The over pouch bag is then placed info a laboratory
autoclave at 252°F and 24.5 psig gauge pressure for one hour. After autoclaving, the
bags are cut open and the strips removed. If the films separate from the over pouch
without leaving damage marks on the film surface, a ranking of no adhesion (N) is
given. If the film separaﬁoﬁ produces visible damage, a ranking is given (Y)
indicating that tack to the over pouch is present. A ranking to indicate slight adhesion
(S) can also be given. '

Creep properties were determined at 120°C by clamping film strips having a
thickness from about 5 mils to about 15 mils in a temperature controlled oven and

loading with weights to produce a stress of about 27 psi. After loading for 40 minutes,

* the film strips were removed and the dimensional changes in a pre-marked one inch

gap were recorded.
The film is capable of being sealed using standard heat sealing techniques. An
adequate heat seal is formed when a fluid container, such as the one shown in FIG. 3,

is fabricated from the film by sealing peripheral edges to define a centfally disposed
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The first component is present in an amount by weight of the polymer
blend from 1% to about 60%, more preferably from 5%-60% and more
preferably from 10 about 10% to about 50% The first component can be a
single ethylene-containing polymer ¢ a blend of two or more ethylene
containing polymers which in sum constitute by weight the ranges set

flufP e fRs P e’lfﬁétcﬁﬂ@ﬂgp f‘s“mﬂéﬁ‘%viﬁ?{l}%p&ﬁt %att%rg 8&3&%? %ﬁ}toclave

blend will show a single distinct composite melting point or a pea
stedheatiamymrasessi5 delnaiataghsalysalsofamainlentach apmiimticionf ofiethe
autSAIRG @lﬂ@ble ethylene-containing polymers include those selected from

the grodp consisting of ethylene homopolymers and ethylene copolymers

set foridasvel S prapratdnpriinn daueadietin aisss tirar shoill RaVieand most
pre%é@ﬁ%%@ésl B BH P A InUEGrdd %%%Jﬁg%ﬁg%%%ﬁsﬁg%m . For-

05 g/cc, and most preferably less than a g/cc.

theppIKpeses pictbife vpntrsnBYtmalcbags, intdefoveddendhy tpely oulptemeasured
whid %%%M@%‘Bﬁ@@ﬂ%%%ﬁ%ﬁ%ﬁ&ﬁ%ﬁ% propylene

diene terpolymer (EPDM). Preferably, the ne-containing polymers

are tHisETSOIOTBPMSN SHERRIE! G o sarsunhbr weighefNiF polymer blend

froHR4ON N 8L 5RO H0RES (RIGRYrAEIANYK, Phob B8 286N Rt 1 RNk ably from
DuPont-Dow under the ENGAGE tradename, 25 most preferably Engage

abed 9 rieaberbAB’omponent will constitute the remaining weight-percent
portroReGirih iRt R RAVEE ReiRLES SR IRRUAHY QL ST GOTURISE of

weight percentage ranges from those set forth above for thé first .
W dh pepiene i ersargiinma @ Al ds U Rk i Spre senstiai Aoueigbydhe

rar€:2BQULAR % IR SRECRAFRIRRNERE %éﬂﬁlﬁ‘#ﬁ]ﬁﬂ% e-A4dIIPARk a blend

.components will be the converse or from about 5% to about 50%. The
TN BotHSORCHETRGY BRERLHEISHIRgIRboE Mtannegp Synseptortylene-
costAEtBIMRIMRYTARS AR BINIRGRBHERRH JhRS8&RRI component can

also be a blend -14- of two or more propylene-containing polymers, two or

more FHabls| SRrRIectHEin Ry bonmsckachids thase srlsetehdiomdbe group
coRRRNIE N GBI ChBRIYPRSAGY _%@%ﬁ&ﬁ@&éﬂ&éﬁxlzeﬁa@ NRICRRRINRSe.

polymer. Suitable propylene-containing polymers include those selected
Sug ﬁ:@,)apggﬁmd o~olefin copolymers wﬂf)have a density of less than about 0.915
g/ce, more preferably less than about 0.905 g/ec, and most preferably less than about
0.900 g/cc. Suitable polymers include, but are not limited to, ultra low-density
polyethylene (ULDPE), ethylene-propylene rubber (EPR), and ethylene propylene
diene terpolymer (EPDM). Preferably, the ethylene-containing polymers are those
sold by Dow Chemical Company under the AFFINITY tradename, most preferably
Affinity PL 1880 and VP 8770, and by DuPont-Dow under the ENGAGE tradename,
most preferably Engage 8003,

The second component will constitute the remaining weight-percent portion of
the blends and will be present singularly or in sum the converse weight percentage
ranges from those set forth above for the first component. Accordingly, if the first
component is present from about 99% to about 40%, the second component or the sum
of the additional components will be the converse or from about 5% to about 50%.

The second component may be a single propylene-containing polymer or a

single methyl-pentene-containing polymer. The second component can also be a blend
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5 consisting of homopolymers of polypropylene, copolymers and
terpolymers of propylene with one or more comonomers selected from
a-olefin having from 2-18 carbons. Suitable polypropylene copolymers
and terpolymers include random or j{)gk propylene and ethylene
copolymers or random or block propylene/ethylene/butene terpolymers.

ita I -olef] re.sold by Basel r th
R A R R e
COTiyinGIE PHBBEBCE 12 anprefatréehst onoptheylenertiotgitiegspelynbr and at
i istingt i int t ture, a distinct
leﬁmgmwgﬁ%gg&nqm%é?m‘pom emperature, a distinc

composite Ing point tempefatdre or a melting point temperature
assduitabiewitbpyiuie sotiaisuig-polypeneimslofdetbasecshutteb iroribatgroup

i S OO R

prapofeponeth ok isavaerenernimsots stletpdless thalebbduviaenfoon 2-18
! . . |

o AT R TO0 COR e i Cie s e PL iR y ploc

progyégngtinblofsyresepplighartetr sardrith po biscdppromeicosiethpiene/butene

terpORR a@!ymﬁfa%ﬁ&gfg%i@&é m@amﬁﬂ%%%mfg 9 oRBES O MR e

within the range o rams/10'min. to 8 rams/10 min., more

tragpatatabRRED b /RO friinklto BBOGRAN/19ARA] orahybiarfecor as Exxon
PPEORRRIRGtoN of RRGASIRSIAIBr tﬁ'&?h%%‘ﬁéﬁ%%%@&&ﬁp&ﬂf}@&%% @Eﬂ have a

_known to have free-end long chain branches of propylene units. Methods
disgingtapeiting pRRppYREREOWR RS ROROSgh meiing Reibtiemperature or a
mééﬁ%?ﬁﬁﬂ%&ﬁ@fﬁ%ﬁ’@%sg&%%@%me%ﬁ'ﬁechel\gﬁﬁ'—go?n Ol W the second

,485; and 5,605,936 which are incorporated herein by reference and

COPRATET, (S BRES I ien chaemeddpermamsdrataiRgod A to or higher
the IBHENS PAYMELHLANLY %m%@%ﬂ%%%ﬁ@%%ﬂﬁ&%@ﬁ&t component

concentration is about 15% by volume with high energy ionization energy
withbiagchraednbissel flastisitoafiirsg dhad henhIlid Xpsia perdrofetizhly less

it SGIRTSOD PSRN A BRI B PRI RGP HI T AORUNGEY 30
propylene polymer to occur but insufficient to cause the material to
becdfnaayetdimbasicsiribliertidiatcnhigbulslihstisagitspesipmpYieee. High melt

stSHRRSMARLIRAGIOIANS0 Phai RS SRS B RRBIIONAR Bving
new chains, as well as joining chain fragmentsto =15- chains to form

2 WenBpwsintiets Yafie thesangd ot dasmsdlRanianie 189 giamip'10 min., more

preferably 30 grams/10 min. to 200 grams/10 min, or any range or combination of

ranges therein. High melt strength polypropylenes are known to have free-end long
chain branches of propylene units. Methods of preparing polypropylenes which
exhibit a high melt strength characteristic have been described in U.S. Pat. Nos.

4,916,198, 5,047,485; and 5,605,936 which are incorporated herein by reference and

made a part hereof. One such method includes irradiating a linear propylene polymer

in an environment in which the active oxygen concentration is about 15% by volume
with high energy ionization energy radiation at a dose of 1 to 10* megarads per minute
for a period of time sufficient for a substantial amount of chain scission of the linear

propylene polymer to occur but insufficient to cause the material to become gelatinous.

. The urradiation results in chain scission. The subsequent recombination of chain

fragments results in the formation of new chains, as well as joining chain fragments to
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branched, high molecular weight, non-linear, propylene polymer material.
Radiation is maintained until a significant amount of long chain branches
form. The material is then treated to deactivate substantially all the free
radicals present in the irradiated 5 material. High melt strength
polypropylenes can also be obtained as described in U.S. Patent No.
189 Whighdsanc 1. i irety Rerein eference and .
Chér:ln!%ég,a part ﬁ%ﬁ?&hﬁ%%ﬁe? (ﬁ%%n}gp?é?o%ﬁggéié?& ﬁ%gg&ﬁ chain
branched, drhy Beriste)as veigbnaritiizean ppropldeapalpuier speeifid Radiation
is R fql -kneadi ol lenes.are linear,, .
° crystallir?g %(%i/%gg%{ﬁgﬁ%gﬁg\%ﬁg fﬂa %%%gc%e %g%) %%ut;%ear%aa%ﬁﬁ}él 18
thep "fagtethigcderetivils subsiamialyl ddhihetfive adivahirmyesadtvidl thavieradiated
mddFRsic viscosity of from about 2.5 dllg to 10 dl/g. The present invention
further contemplates utilizing polypropylene polymers 15 obtained in a
procEdsh,Bal shegrth waliwrenylmerecpreisaliiy shigiredites aledoribed in U.S.
PaiBialecenn ¢y siidih e Hﬁ%ﬁ%ﬁfﬁgﬁ'}m@a%?gt%é@&%g Pdnce and
comp of the

blends of propylene containing polymers as the secon nen
madEn. i Pprefdisedforimnainveetifiedheotsionds pretddeat (dadtettiitexyl

peﬂﬁ@ﬁﬁ@?@oﬁﬁf&tﬁiEH”%Q&W&“%@%@@?%%@WI%?O%QQ 19iING: ditions,
olymer, The first propylene containing polymer and the second propylene
followedinihy pél‘ﬁlﬁ'@’éé#% seleTush froelYaeopybmdenatitoniopelymerystalline

poBRREHIRAES BN EERAMNGHS SBL AR ARAMEH1 R{;‘TP?]‘[ raAd Qépe‘:'rgifo%%e&ms no

invention the first propylene containing polymer difi fom the secon
fref el lang-chpimbimmg iing Adrilbhase o snaste wiaswty of Tranfisbout 2.5 dl/g
to diffgygnce is the first propylene containing polymer 25 preferably should
have a melt flow rate of from about 3 times greater and more preferably

from%ﬂ’f@%@?@?@ﬁ%ﬁfﬁhﬁ tReNFRBIP RGOS rfidizinghoduuontlpnopydéyaers
obBEREINNOP B Thengeoan SiNgEeNcsis %%Jér%referabiyfrsiuglen ite and

p%%pylene-containing polymer preferably has a melting point from-at [east

meg %&%@H@F&‘and more preferably from at least about 10C higher than

that ohigreasRnevRIRRYNS CORIBIRNSROERS HIENS RO Sini
easured in accordance with ASTM D3417 (E%thalpisez%?}lgggiag#aﬁ%{ﬁlmg
P°@W&Yﬁﬁ&%&?%&%&%in??@r@hﬂaﬂs(?a?ﬁﬁfﬁg@aﬁmmw impentian the

blends include at least a first propylene containing polymer and a second propylene

containing polymer. The first propylene containing polymer and the second propylene
containing polymer can be selected from the propylene homopolymer, copolymers and
terpolymers set forth above. In a preferred form of the invention the first propylene
containing polymer differs from the second propylene containing polymer in at least
one of two ways. The first difference is the first propylene containing polymer
preferably should have a melt flow rate of from about 3 times greater and more
preferably from about 5 times greater than the melt flow rate of the second propylene
containing polymer. The second difference is the first propylene-containing polymer
preferably has a melting point from at least about 5°C higher and more preferably from
at least about 10°C higher than that of the second propylene confaining polymer. The
melting point is measured in accordance with ASTM D3417 (Enthalpies of Fusion and
Crystallization of Polymers by Differential Scanning Calorimetry). The first
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-16- propylene containing polymer can differ from the second propylene
containing polymer by the first difference, by the second difference or by
both. Suitable methylpentene-containing polymers include homopolymers
of 4- methylpentene-1; copolymers and terpolymers of methylpentene with
one or more 5 comonomers selected from a -olefins having from 2-18

PG ER P OVERS 1o S EET PSR PP R e e
polpwentbgrhthirdirdiftmenpe) ienthuilecondtidififereduat o8 bkt as the

ti h d th d. t or,ot diti 10

compUHERE T URENTE S b LR B o BT BRI RS R +

methghamtynde; dogadiscconteinipisidadclitiohatgblimeaieprooatsioge or more
t dded lends of th ti tion. F

co B RBIEe Fioy e HETra R & Py B0 2ehe B R eBtiemed

mathyibeBeitabletitingmidemércls delhdse kitive Pefroohéatiyahcitie. hanidieg the

from 10{% carbons and most preferably is derived from 15 erucic acid.
trag A

name . . . .
e second polymer blend can be fabricated into a monolayer film using

standardpefymedriproceS thegtealtingy s Jich @mpxirasi willAonsaote what is

herein, the term. interpolymer" in Iiges copolymers, terpolymers either..
ol 15 SRS PR, S 405 FR0R0 RSO ERe M St pifional
coRatarnior i, 083887 indismesetbplifiad opdigptefinbiliasded thitlase may be.

unmaogdified.polyolefins, Th iied.polyolefins are typicall
R e T

adkbed thettsifylquly efliytemestit DR E)itow Bensigmolydthyteris @BRB)e to add 2

ineat low 25 density polyethylene (LLDP ium densit lyethylene.
o OB A P s B ey SR RS SRR A R P e
fropolfettyy Endsshaay s feenaldettsitp frarhofs8hel Grest gioefcibéypisl yetindd nieom
enrirélaﬁ/ bedmodified by grafting with carboxylic acids, and carboxylic

an f&%ldes. Suitable grafting monomers include, for example, maleic acid,
The second polymer blend can be fabricated into a monolayer film using

standard polymer processing techniques such as extrusion.

As used herein, the term "interpolymer" includes copolymers, terpolymers
either random or block. | '

D. Tie Layers

Suitable tie layers, described in T.S. Patent No, 6,083,587, include modified
polyolefins blended with ummodified polyolefins. The modified polyolefins are
typically polyethylene or polyethylene copolymers. The polyethylenes can be ultra
low density polyethylene (ULDPE), low density polyethylene (LDPE), linear Jow
density polyethylene (LLDPE), medium density polyethylene (MDPE), and high
density polyethylenes (HDPE}. The modified polyethylenes may have a density from
0.850-0.95 g/ce.

The polyethylene may be modified by grafting with carboxylic acids, and
carboxylic anhydrides. Suitable grafting monomers include, for example, maleic acid,
fumaric acid, itaconic acid, citraconic acid, allylsuccinic acid, cyclohex-4~ene§1,2~
dicarboxylic acid, 4-methylcyclohex-4-ene-1,2-dicarboxylic acid, bicyclof2.2.1]hept-
5-ene-2,3-dicarboxylic acid, x-methylbicyclo[2.2.1]hept-5-ene-2,3-dicarboxylic acid,
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30 fumaric acid, itaconic acid, citraconic acid, allylsuccinic acid,

cyclohex-4-ene-1,2 dicarboxylic acid,

4-methylcyclohex-4-ene-1,2-dicarboxylic acid, bicyclo[2.2.1]hept-

5-ene-2,3-dicarboxylic acid, -17 -

x-methylbicyclo[2.2.1]hept-5-ene-2,3-dicarboxylic acid, -17- maleic

veltide, #acaRic aF e iy : ide.ally i nhvdride:

m%ﬁirbaconlc aﬁa;f %%g%%%&%’%g?%@ §ridlyBHSRICIRR 4t e,
Ci%@ﬁex%ﬁé%@-diéﬂ%%ﬂ@%n%@é@@ cyclohex-4-ene-1,2-dicarboxylic

| mﬂyﬁ%ﬂaylf%?é%ﬁé;@%m%ﬂ@ﬁm&ﬁm%x%dﬁsxfQ%&J[H?ﬁ&ﬁl%pt,s_

ene2,3-dicarboxylic anhydride, and _
eng2prsbsprbrxdis] arvdrepr Bé rempethdiigssdol2iz. ihantridinge 2 deaptexylic
fiher grafting monomers include Ci -C8 alkyl esters or glycidyl ester
erivatives of unsaturated carboxylic acids such as methyl acrylate,
metHirampierefypier emiingnaremary ety iie ABod psiery ategtycidyl
esRHNIEMBINAS IR N alveibd AcBS1IWCIRR! MRS ey NOBORHIY! methyl
maleate, diethyl maleate, 10 monomethyl maleate, diethyl maleate,
meferpittn g haraieteiFbyly Mg terighwarpieadoratanatigerylate,

gtRiliaeaaale: anidacaivaieoabUNRRRIRA CAHIONYIC BCHDISURRleate,
as ac%rg)éll;wde, methacrylamide, maleicmonoamide, maleic” diamide,

moRgrarEhyL ety HATES, Pralratenmemeastilidimaetse fjmethyl fumarate,
méneRRBHYIanNdaamalgir Ndidiplibiamide, tumasic Jquesmide fURAHGTated

diamide, 15 fumaric N-monoethylamide, fumaric N,N-diethylamide,

cappRaHe NSRBIty A AGEY I aMiSRanastRaeTKI Aty ARGt TRRRamide, maleic

disprdativamRidINSRIMBIRAEIAAIAC aRldeRUCIN A& MAAINIRR, maleic N-
N-butymaleimide and N-phenyhnaleimide; and metal salts of unsaturated
m%%?%é?:ﬁ'é“ﬁé‘rd?%l‘?&‘h N teflsBHisnARmREEApafimaric diamide,

ﬁlﬁﬁi@@%@ﬂ%ﬁéﬁﬂj@ﬂﬂ& FRiRasYIN RehagaiRiMae e fRaRbRylamide
polyolefin_is modified by a 20 fused rl%carboxyllc anhydride and most

and-Srmari Nal¥reiltty Londidesi dmiasdetivatoamebumsaisratidcatiopdisagidespch
asireRAIthRiaEOUBaaRsisingRid) LAREN-pRRFAMERRE DRI aRthtal salts of

polyethﬁlene copolymers with vinyl acetate and acrylic acid. Suijtable

UIRATEH FERURANR BRATDERAS SRS Bxariiie sof U PYHACRF tRetassium
achaslenam gdta Mk Ay EREMAL NEQ PR MO 8 JFAsieRaRanodified by a
PLEXAR, 25andb %lﬁ%ntum Chemical Co. under the tradename
A ERA PO P AR PRRAEEEIRGOLY & maleio anhydride.
The unmodified polyo‘ieﬁns' can be selected from the group consisting of
ULDPE, LLDPE, MDPE, HDPE and polyethylene copolymers with vinyl acetate and
acrylic acid. Suitable modified polyolefin blends are sold, for example, by DuPont

under the tradename BYNEL, by Chemplex Company under the tradename PLEXAR,
and by Quantum Chemical Co. under the fradename PREXAR.

~ IL. Polymer and Film Processing i
The above polymer blends may be processed into a layered structure by
standard techniques well known to those of ordinary skill in the art. One processing
method which may be employed is a blown film extrusion and water quench process
wherein the films are extruded at high temperatures. Another processing method
which may be employed is a blown film exirusion and air quench process wherein the

films are extruded at high temperatures. In this process, the inner tube is sterilized
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The above polymer blends may be processed into a layered structure by
standard techniques well known to those of ordinary skill in the art. One
processing method which may be employed is a blown film extrusion and
. water quench process 30 Wherein_.ttfg films are extruded at high
temperatures. Another processing method which may be employed is a

from QR ﬂ%t H SR ARl Gyen PERksRR Vwe%he'grtla%rﬂi]%a AP is useéi to

extrude igh temperatures. In this'process, the inner tube is sterilize

inflatg theoitbhe Higbtiens pdrtheralexmusitimhasrtfidete fotwanootaineriifed food
. Ao | : .

P s S e WO RS FEEAr I o

sidepnidihers &rensesteadroringben ¢iddke Thare parigombitinaioteisethprior to

prolfiioRORR A SENARSLAIULOA AT I AHLP RN HBod
are sealed. This ensures that sterilized food product will not be

pr@@n@@&ﬂrmébwmmﬁt@dm%m@mnf ieqndemtinvieriom which will
addiSHienativiraake INa AORIRIRGES ?Iéé&?ﬁ?%{ﬁdﬂ‘é‘aﬂ%ﬁ ?&’ﬂ%bﬁi&::éggl,{?g}ng

aseptic’packaging applications. The films may also,be prepa
aprdiggHpla, extrusion, coextrusion, 10 extrusion coating, blown film

- extrggio RSt R IR CalepdRaENgk M mti&&xﬁfg%yn%%ggg% ﬁfeog%sion,

processes that are well known in the art. 111. Flui _ he
extsigTgerings e fiaycabesionreastivabesions spleadarngdalyaingtian, blow
mctRANYRL R ssss el teatingarpligatigns. Food containers made

with'the 15 films of the present invention maintain high impact strength
after heat treatment, and are able fo further withstand subsequent freezing
and microwave heating witHbut i feoRi-nershows a container 30 made

withTiye mawltilayes filtrs fbd@edlatbot meneiRySlitr Firitutide Thee food

container 30 is heat sealed along a peripheral edge 32 20,of the

COUBHRERR &P (d°ceife'R BN AR e BRI Rh R bet RrroP At Baf ¥ifidthe
filt@oeRredseient hesaditisaavial segheiksadiofahsinalfa Auilipeiment, and
s ARl < AR BEATAR BT SHY ALEcActRo B S L o
faingwiainers are disclosed in U.S. Patent Application

FIG. 3 shows a container 30 made with the multilayer films of FIGS. 1, 2 or
monolayer film of FIG. 4. The container 30 is he;at sealed along a peripheral edge 32
of the container to define a centrally disposed chamber 34 for fluid, or semi-solid food
products. These films may also be used to fabricate a multiple chamber container
(FIG. 5) having a peelable seal 52 separating the chambers and a permanent seal 50
about the periphery. Such peel seal containers are disclosed in U.S. Patent Application
Publication No.- 2002/0115795 which is incorporated herein in iis entirety by
reference.

The poiyoleﬁn fluid contact layer 16 of the present invention is capable of -+
being heat sealed using standard heat sealing tecimiques. An adequate heat seal is
formed when a container, such as the one shown in FIG. 3, is fabricated from the film
by sealing peripheral edges to define a centrally disposed fluid chamber. The
container is filled with water and subjected to a standard retort sterilization process.

Adequate heat seals remain intact upon completion of the retort ¢ycle. The films of
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Publication No. 2002/0115795 which is incorporated herein in its entirety
by 25 reference. The polyolefin fluid contact layer 16 of the present
invention is capable of being heat sealed using standard heat sealing
techniques. An adequate heat seal igpgformed when a container, such as
the one shown in FIG. 3, is fabricated from the film by sealing peripheral

theeglassntadriRRA a0 be tikeresgd:ituid CRRBBRE- JeRR YRG! 1811 and

filled with water and subjected to a standard retort sterilizationprocess. .
seahpRgEsTeS Haalse st FERHAL RS Affon completion of the retort cycle.

The filmgefyi8fih ereasthifveRtionsante Ak QB A pact

and filled by form, fill and seal processes that are well knownin the art.
TSRO AR SeatactithyBe qeukilpuer A0sveohibanteasghinvantion. The

mifiRget ARAISENES é@ﬁ&ﬂtﬂaﬁiﬁdﬁ%ﬁ’ﬁhﬁﬁﬁwmwbgmegfhmﬁmo up to

resent |nvent|on The 5 multilayer films of the current invention when
6. & HRSREdR I bTerb e B sipereth of Rdestavihasfiwanstand an

impact strength of 8 feet without failure. IV. Physical Properties A. Impact
Strength One of the problmsﬂsgﬁeiﬁtpeldyuhﬂ%titutional -sized plastic

c&qtam s for .10 packaging liquid or semi-liquid materials is their inability
tre
act forces following heat sterilization. The heat weakens
the Mrmmmdnmhssmm omtﬁ roping eighibed Ig!asﬁdie&ﬁﬁ&ﬂérs for
e hori on Idlrectlo T us o of ea ch or
paCE ézlr At e ca%a le %Hpg’ﬂ#ﬁégfs Yfﬁtﬁ% drRgCiRgees
Hmmgdn&airh‘enﬂmm h%@jheeﬂ mpeakam b esalf mtmhsi@mtm rﬂﬁ@es on
15 suitabilit ouc%lf s,and co fors rﬂﬁ) in cases;
pds Ep AT SHTeiitior Hnde foses
of tash @mp:hextsmﬂamﬂwsdhﬂl mmmwoﬂmma@ leriestdQturing handlmcr
ively determining the impa th o S. Thesg tests .
an%ﬁ%/%ﬁ%grﬁulté% dro%s%%’eﬂaaghrggouic g@‘f%i% 5 q‘f‘ﬁ% g%f {gpuning the
sutabdiyith the pohvinesr M$mmaemeﬁ&nkmmgomme£0wmaﬂmﬁz are
' tr, from et for a llt.er cantainer withqut failure. B. High
Agﬁnﬁ%&?tﬁn@i@aﬁ%&% e%ormﬁénc(g it gas %een (f)ounc"i1 Hlat grop %ests on
individual pouches provides a reliable test for qualitatively determining the impact
strength of pouches. These tests involve multiple drops of each pouch before retorting.
The containers made with the polymer films of the present invention can

withstand a impact strength from 8 feet for a 6 liter container without faiture.

B. High and low temperature performance

The flowable materials container of the present invention can be subjected to -
20°C conditions without becoming too brittle and can be heated, such as through the
use of a microwave oven, to 100°C. The container can also be subjected to an
autoclave sterilization process where the film or container of the present invention is

subjected to 121°C for one hour,

C. Film Thickness
The relative thickness of the layers of the structure 10 is for example as follows

for a 6.5L volume container: the core layer should have a thickness from 3.5 mil, to

about 5.5 mil or any range or combination of ranges therein. The outer layer
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The flowable materials container of the present invention can be subjected
to - 20C conditions without becoming too brittle and can be heated, such
as through the use of a microwave oven, to 100C. The container can also
be subjected to an 25 autoclave st_eQBz_ation process where the film or
container of the present invention is Subjected to 12IC for one hour. C.
U0 S TR SR tNE InghGsHA the Ipyers SLMe Snipug s o
P ffor e mp?'lse ast%ﬁows for a 6.5L volume container: the co’reciaye shout
combimzothickressdrierdrd nlhad:sd yeutl® Sk dhimkyasnferorabout 0.5 to
ination of ranges.therei. The quter | -20- preferably has a
ab?ﬁc %lgsqg ?Foé)n%y; oGt 8}20%&21%%%%%8%%?%%%{%%%%% or combination of
ranges therein. The inner layer 16 has a thickness from about 0.5 to
IS NG ISR YIRGEEIE ombination of ranges therein. D. Film and
Contpipefipierliaaianmdhedom A0¢ SR s R elbAR63RMY %oherous
being sterilized using numerous technigues including terminal steam

techydighsadarivdinsotsuraingl HerRm ST AR R BNBNS deripdisd vxigad exposure

to LRgIRR! SigaHZatRR RIS ILRS %gﬂ@ﬁi@giﬂ&ﬁlﬁl@ BkpRRHRIRR Bim or
steam at a temperature higher than 100C, typically 121C, but also

cofgitffetoupf 4 B TBRARY IR iHARET haiti A00p, uiRied Bteldh Gr Dot @lso

indRIEAG &P1Beriod Tgﬁi&@ﬁ?ﬁ@ﬁiﬁ&%ﬁ%ﬁ&aﬁ%rutYﬁEQ? SBRAIUE 121°C for time
embodiments have been illustrated and described, numerous '
PeRRIgiREStren S e armtes tadd ®ifhout departing from the spirit of the

invenyiaf et c SGABSRARINERIRN AN MINSH IR DI RISKINRAS Higherous
accompanying claims. 21 CLAIMS 1. A muItiIaFKer film comprising: a

mosififan ERerO RS PR Pt g g drmb o PP afh e devapiion and the
sc8pelSfipr6RRAME bk ViRG: AR B 8T méﬁﬁé@ﬁiﬁaﬁﬁﬁé Qkagmsand ir_1_

an amount of from about 60% to about 1% by weight of the blend, and (ii)

a propylene containing polymer in an _ o

L‘g!‘ﬂ.‘{.};‘f'



amount by weight of the blend from about 99% to about 40 %; and the film
can be heat sealed into a container?,faving seals wherein the seals
remain intact when the container is fetorted at 121 C for sixty minutes,
and wherein the container does not rupture when dropped from 8 feet.
CL@&migo specify the weight) 2. The film of claim 1, wherein the barrier layer
contains a barrier material selected from the group consisting of
polyamides and ethylene vinyl alcohol copolymers. 3. The film of claim 1,
1. whereimuliéapeo piyfeemguisiagiing polymer is selected from the group of
propglggﬁigquégolymers and propylene copolymers. 4. The film of claim
3, wherein the propylene containing polymer is obtained using a catalyst

seleASEHIRINEYRRIS LRGN 6f - Zibgreiiyienafadipgieneorplymer
havihg &laeasiclaiMmeds\Whet eIBdEO 0P YR eLRNiaiNghRalMe misra et 60%
elt .steength pol .0: The film of claim 1, wherein the propylene .
to B LV RRHTST e BRtl o G T  praiisne SRR R er i an
ampyetinegiabibpfdhe bisnelronyansyndels 1o Bheuid §bokidn 1, wherein the

first preRERAC VRIAEMN G LABAMRICNRS AniliRlaMRllifgVeale RREER the seals
second pro IenﬁFcontalrinn([:)égol mer has a second melt flow rate
tei

rerAIR DR the TRt AR RIY gRedhin tre'SEE5H THRH R PP g rein

theT benfidimentiokesmdl rugiereinhtbre dicgpred ir flovs fats. iabout B tifdsepnedibt)
than the second melt flow rate. 9. The film of claim 7, wherein the first melt
flow rate is about 5 times greater than the second melt flow rate. 22 10.

2- The fit SHRIAMIB DN éreli e it RTINS EARRIE D Ay PRETG R gterial
sefisstednelbing fpeingteuppetmisietian bihecpaankprepyesmgentining alcohol
COE&%'?% has a second melting point temperature wherein the first melting
0 ?emperature is higher than the second melting point temperature by
at least about 5C. 11. The film of claim 6, wherein the first propylene

3 CON@}H@W@@%}&W@%?&@E Fﬂﬁ@ﬁ%g%@hé&ﬂﬁﬁf@%@;?f@ﬁ@%@%@@&mm
R TSR Rk e o oTPerere

4, The film of claim 3, wherein the propylene containing polymer is obtained
using a catalyst selected from the group consisting of : Ziegler-Natta and single-site.

5. The film of claim 3, wherein the propylene containing polymer is a high meit
strength polymer.

8. The film of claim 1, wherein the propylene containing polymer is a blend of a
first propylene containing polymer and a second propylene containing polymer.

7. The film of claim 1, wherein the first propylene containing polymer has a first
melt flow rate and the second propylene containing polymer has a second melt flow
rate wherein the first melt flow rate is higher than the second melt flow rate.

8. The film of claim 7, wherein the first meit flow rate is about 3 times greater
than the second melt flow rate.

9. The film of claim 7, wherein the first meit flow rate is about 5 times greater
than the second melt flow rate.



higher than the second melting point temperature by at least about 10C.
12. The film of claim 1, wherein the ﬁal layer blend further comprises an
oxygen scavenger. 13. The film of ¢laim 2, wherein the barrier layer
further comprises an oxygen scavenger. 14. The film of claim 12, wherein
the oxygen scavenger is an oxidizable polydiene. 15. The film of claim 12,

whergin the oxygen scavenger is an gxidizable polyether. 16. The film of,
10yt 1o L B BT 1 e ST ree o G PR B Bl
melfmaripeififnieneeigiue, wheréhe thecansichirppysieoerBiaining cophomy. N&: a

seamfiméﬁ%ﬁg|§5&h¥’t%sé$£?uﬂée@h@k%fﬂ‘ h\%sffr@_f“rﬁeiﬁ C@éf?\?ﬁ%ni‘p%r&'&?‘e is
film fcl%m 1, whéereln,the eth}/Iene and a-olefin co o%)mer is_obtained

highahHiandif e ST IEling: PO HTBRAFALCRA A BarhaRe T film further

comprises a tie layer adhering the barrier layer to the inner layer. 23 21.

117he f‘l'"ﬁ@ ﬂfn?lgfraélrm%%ﬁg}émetﬂgm@t% Elgfc%ﬁ@g\i%rpm%r has a first

sterilized by other sterilization modes in radiation and ethylene oxide. 22.

meiRafiRAIDYE &aRERtWRcASH the riRrRIEapraRdsIaoFANIRIN NP cRPYa I d1as a
seformd matingpieiehasmesesheenigiaetin? thel Miestilmafisdaivaidt wamaseiatthe is
-film |s.capable of forming a permanent seal to form ultiple.chambered
e R A RN G g B e el

having a barrier layer; a seal layer of a polymer blend of a first component

12selectrd fifpratoRigt AUV HBRISHE G 4138y BHIOREIGARERIBRSHROMABAN oih8en

first component present in an amount by weight of the film from about
SCRUAT about 1 %, the first component having

13. The film of claim 2, wherein the barrier layer further comprises an oxygen
scavenger.

14, The film of claim 12, wherein the oxygen scavenger is an oxidizable
polydiene.

15. The fim of claim 12, wherein the oxygen scavenger is an oxidizable
polyether.

16. The film of claim 1, wherein the barrier layer further comprises a metal fatty
acid salt.

17. The film of claim 1, wherein the a-olefin has from 3 to 17 carbons.
18. The film of claim 1, wherein the a-olefin has from 4 to 8 carbons.

19. The film of claim 1, wherein the ethylene and o-olefin copolymer is obtained

using a single site catalyst.

20. The film of claim 1, wherein the film further comprises a tie layer adhering the

barrier layer to the inner layer.



a first melting point temperature determined by DSC, a second component

selected from the group consisting ggpropylene containing polymers and

methyl pentene containing polymerS;the second component being

present in an amount by weight of the film from about 99% to about 40%,
21the Sﬁﬁ@ﬂﬁncafﬁb mamwﬁm tﬁ@ﬁmmcéﬂaﬁiﬁgﬁﬁg@l&m@fmﬁﬁfﬁw?erilized by

determine DSC; an contajner being capable of withstanding
Oths%gtr%”é é"ﬁﬁ%’ﬁé’ﬁegt'g E[aecr}}1ap‘)§<5:-3'rnaf;'unr%\j]e %?P l%ﬁ]&%é@%ixty minutes and has an
impact strength sufficient to withstand a drop from a height of 8 feet

22withotHe MRTWHRGISH THRAINPDSIRTEIRIRLEBR WRSHRIRGREREIRYANS form

conw_t%mm ol m{fr is, selected from the group of propylene

2Ry ﬁ&iﬁ%&@%‘% GP¥BBWENe copolymers. 26. The container of claim 25,
wherein the propylene containing polymer is obtained using a catalyst

p3Selectrd HAMLRR A QUR SORFISHRSKRE %%aﬁéd?@gﬁ&ﬁﬁnrg%ﬂ Emilfeftseal to

The container of claim 24, wherein the propylene contairi polymer is a
forRih MRS tFEAEPERSIABRIDE - The container of claim 24, wherein the
propylene containing polymer is a blend of a first propylene containing

24polyrR%r0%pdnarsc(:eoconrtglsgrqpylene containing polymer. 24 29. The
container of claim rgg Wherein the first propylene containing polymer has

a first mialtdRivingte eirrmber sbeowlhr@yytene containing polymer has a

seconghanedt iHouy: rate wherein the first melt flow rate is higher than the

second mg t flow ];ate. 0. 'I} e coFPte%ine_r of claim 28, wherein the firs‘_t‘ melt
i i

flow PatET5 ‘ABBLLARIOLN G OIREF (PR thY SREROGHERBHAFAIE ™S fhe-group
coosistaigeciobulathyRBiewt@reinitize fiobtmeelt thewfiratecisralooend tiraesnt in an

arkBEALSY WaRAPE RSN AN oM BERY, %8 2bBG GO RIRSH &I LRIBAAEt having

wherein thefirst Propylene containing polymer has a first melting point

2 fsth purins SAURIERRPSERR SR IHNIERE BYritRRing $RAGATLFIERISHE S8lRgted
fromettinggeoint temgieiatucd whergimshedisilinmeltipgposns tantparethye ientene
coRgRi N g S SRR DRl RS RIAL R DRRLAHLERY AR AR SRR, REsight of
the film from about 99% to about 40%, the second component having a second
meilting point tfemperaiure determined by DSC; and the container being capable of
withstanding steam sterilization at a temperature at 121°C for sixty minutes and has
an impact strength sufficient to withstand a drop from a height of 8 feet without
rupturing.

25. The container of claim 24, wherein the propylene containing polymer is

selected from the group of propylene homopolymers and propylene copolymers.

26. The container of claim 25, wherein the propylene containing polymer is
obtained using a catalyst selected from the group consisting of Ziegler-Natta and
single-site.

27. The container of claim 24, wherein the propylene contain polymer is a high
melt strength polymer.

28. The container of claim 24, wherein the propylene containing polymer is a
blend of a first propylene containing polymer and a second propylene containing
polymer.



33. The container of claim 28, wherein the first propylene containing
polymer has a first melting point tempperature and the second propylene
containing polymer has a second melting point temperature wherein the
first melting point temperature is higher than the second melting point
29tempEratcrethipat dé akstra R W8 4hd fissTpripyferrecfaritaimiry pulveezibhas

a 3¢ rﬁ%ﬂ'fl@é‘%’a%%@ﬁ%%m%%@é‘cQ%ERTP%%Q%ﬁ-sEESnd melt

container of barrier la ercomprises an
ﬂowyg%w%%rmmﬁaﬁf%@q*ﬂ&w@i&iﬁ?l@h@!&%ﬁ@@%ﬁ@@@mrﬂ?étBﬁw@ﬁe-

scavenger is an oxidizable polydiene. 37. The container of claim 35,

a0 MeLElN e prugen seavengiel s an oxdizable, pANENCL 28, THE . 5 ymes
container of claim 24, Whereih the barrier layer further comprises a méta

gregiey tHed theltssrnecddiemiraie of claim 24, wherein the
ethylene-containing polymer is an a- olefin. 25 40. The container of claim
39, wherein the a-olefin has from 3 to 17 carbons. 41. The container of .
HMeiaint 56 PR BB Blel ST S B IS4 508 b ERfhmdmes
grexdteldimar8thevelzecein et dthwlaitee and a-olefin copolymer is obtained
using a single site catalyst. 43, The container of claim 24, wherein the
container further comE(ises a tie layer adhering the barrier layer to the

RinnerBy&PUANeH el ciaRR MR R IRhereRYIBRe FaREPRgplkmer has

a faetantdihpuiatyiereaiiry alg ohelsaoorpolyapyidae 4ontharepptayhasr ofas a

laim 24, wherein,the container h eel.se form._multiple chambers, .
sl R e RS B Ml EERE SRS
highid thaie tbe aeecodenetidmipgrittienoerare Tyt ragti abpdr Tiaim 24,

wherein the container stores fluid at -20C and

33. The container of claim 28, wherein the first propylene containing polymer has
a first melting point temperature and the second propylene containing polymer has a
second melting point temperature wherein the first melling point temperature is
higher than the second melting point femperature by at least about 10°C.

34. The container of claim 24, wherein the seal layer blend further comprises an
oxygen scavenger.

35. The container of claim 24, wherein the barrier layer further comprises an
oxygen scavenger.

36. The container of claim 35, wherein the oxygen scavenger is an oxidizable
polydiene.

37. The container of claim 35, wherein the oxygen scavenger is an oxidizable
polyether.

38. The container of claim 24, wherein the barrier layer further comprises a metal
fatty acid salt.

39. The container of claim 24, wherein the ethylene-containing polymer is an o-
olefin.



autoclave at 121C. 48. The container of claim 24, wherein the container is
made from an aseptic tube film ma% facturing method by using 0.22 m air
filter and filtered water quench duri é blown film process for empty bags
suitable for aseptic filling and high end fluid bags for hot fluid filling. 49.
The container of claim 24, wherein the container surface is non-sticky

fter heatin
a e Leeco%%tm ¥ JWazm 39, wherein the o-olefin has from 3 to 17 carbons.

41, The container of claim 39, wherein the a-olefin has from 4 to 8 carbons.

42. The container of claim 39, wherein the ethylene and o-olefin copolymer is
obtained using a single site catalyst.

43, The container of claim 24, wherein the container further comprises a fie layer
adhering the barrier tayer {o the inner iayer.

44, The container of claim 24, wherein the barrier layer is selected from ethylene
viny alcohol and polyamide.

45, The container of claim 24, wherein the container has peel seal to form
multiple chambers.

46. The container of claim 24, wherein the container stores fluid at -20°C and

microwave oven heating at 100°C.

47, The container of claim 24, wherein the container stores fluid at -20°C and

autoclave at 121°C.

48. The container of claim 24, wherein the container is made from an aseptic tube
film manufacturing method by using 0.22 um air filter and filtered water quench
during blown film process for empty bags suitable for aseptic filling and high end fluid
bags for hot fluid filling.

49, The container of claim 24, wherein the container surface is non-sticky after
the heating at 121°C.



