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FILM AND NON-PVC CONTAINING CONTAINER AND POUCH AND
OVERPOUCH DESCRIPTION CROSS-REFERENCE TO RELATED
APPLICATION: Not Applicable. FEDERALLY SPONSORED RESEARCH
OR DEVELOPMENT: Not Applicable. 5 BACKGROUND OF THE
INVENTION: The present invention relates generally to polymer blends for

“fabricating inultilayer films, and more particularly tor‘egolymer blends for
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high bark&H sterER L 5H2 BRARSAS SO FhEtria Fims of the
present invention are suitagﬁgggﬁb]é@gwg 10 primary containers and
overpouches for primary c ' T used in medical and other
applications. In the medical field, primary containers are used to collect,
store, transport, and ultimately deliver therapeutic fluids, nutritional
CROSSHEHBRENCIHirktd Bithérhpl dyeRtsl ChidilSisolutions, blood, blood
Repduygiscphasma derivatives, plasma expanders, blood 15 substitutes,
anti-coagulants, blood preservatives, and other therapeutic agents.
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FEDE%ﬁ%n%%?%&%%&%%&E to decrease ﬂ?emv%aﬁglﬁ vapor and/or gas

Mahdmidsidr eate to maintain the integrity and volume of the agent
contained within the primary container. The primary container can be

BACK @itache tora tpainasetoetyoing sets, and be accompanied by other 20

containers to_form a therapeutic fluid delivery set. The overpouch must
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primaryoc\:/c?x{tgir\{\&%ea{gg %%ggpouches for primary containers, {0 be used in medical and
other applications.

In the medical field, primary containers are used to collect, store, transport, and
ultimately deliver therapeutic fluids, nutritional solutions, respiratory therapy agents,
dialysis solutions, blood, blood products, plasima derivatives, 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 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
containers to form a therapeutic fluid delivery set.

The overpouch must have a umque combination of propertieg For example, it
1s desirable that the overpounch be optically transparent in order to inspect visually the

contents of the primary container for contaminants to the agent contained therein. At a

mimmun, the transparency must permit the container’s label copy to be legible.



temperatures. For example, certain premixed drug solutions are stored
and transported in containers at temperatures of -10C to minimize the
drug degradation. Further, the same package must have the ability to
withstand an autoclaving or sterilization process, which is usually
accomplished using steam at temperatures of about 121C and at
elevated pressures. Further, the overpouch material must exhibit high
impact strength after exposure to such temperature abuse. In addition, it
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While these characteristics are desirable in an overpouch material, the need
for an overpouch could 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:

Disclosed herein is a monolayer film fabricated from a polymer 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



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 -3- temperature from about 100C
to about 130C. The film after steam sterilization may have sufficient
impact strength to withstand a drop from 8 feet without rupturing. The film
may not require that any of its components be cross-linked or that it be
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temperature from about 1 about’130C. Disclosed herein is a
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polymer blend described above and a second layer of a barrier material.

Disclosed herein are fabricating containers for numerous purposes such as to
contain medical solutions or for food products, multiple chamber containers and
overpouches.

These and other aspects and attributes of the present invention will be

discussed with reference to the following drawings and accompanying specification.

BRIEF DESCRIPTION OF THE DRAWINGS:

FIG. 1 is a cross-sectional view of a multiple layer film of the present
invention; '

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

FIG. 3 is a fiowable 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.



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

invention; FIG. 3 is a fiowable 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. -3a- DETAILED DESCRIPTION OF THE

INVENTION: The present invention‘|§3§usceptible 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 exemplifications of the principles of the invention and are
DIRtAntarolesiodimit theroad agpeeisf theiavention to the

embodiments illustrated. The presepi invention provides monolaiyer films
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Y& aRdibavs.additional layers such as oxygen barrier layers from
polymers or polymer blends as follows. I. Oxygen Barrier Polymer Blends
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ethylene vinyl alcohol copolymers and polyamide containing polymers.

PlgaEeankining AlrivesapEretriimnBRiS ok o aling sAnbtirpsapelyeraand a
préyidae dayeididgpathaeinreilayene. 1The fimmstegivieQbhl (avbimay
also contain tie layers 18, located between the barrier layer 14 and the
outer layer 12, and between the 10 barrier layer 14 and the inner layer 16.
The barrier layer 14 of the film of FIG. 1 contains an ethylene vinyl
alcohol copolymer, or a polyamide containing polymer.
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and a propylene containing polymer discussed in detail below. The outer
layer 12, contains a material selected from the group consisting of a

include {holyobefiiapeptilyamiddayd &dhepolyesesnk Gyishaws A threelayared;
rier Jayer 14, and an inner layer 16

1 ' ture 20 having a b
s ﬁ%ﬁﬁé@éﬁﬁyﬁ fje%%grg}%f he E’éﬁrﬂ‘é‘frs layer 14 of this film is fabricated
__from a polyamide containing polymer and the inner layer 16 is the same
I Oxyegs Rawieb shymies itiendiand Pltilagor iy i fimyhAlcohol
TBeppbiniacs Inans amposimantef hg pLasenk invaRtian, an efhylenevigyl

alcohol (EVOH) copolymer is utilized as an oxygen barrier core layer.

multilayer s e QSRR FHay e lend iy Saloakeht sRpoboBESe7ad
polyamidecarptiaied perginchy reference in its entirety, which discloses EVOH
lymers which have ut 25% to about 45% of 25 ethylene, and a
e S S et W o e otie Ve hasbarrer
layer 14epmdene gontehtok 3B mdlkepSicentnGther &VEIE copabymars suikalle i9s
1 h Anvention, ibed in S, Patent No. 6,470,160, are
s o) ol oo era i G Tl et i Lo e
barrier layandr avdriligeimmsieboier Meighboftaboat 29/6004nd thenéliing PBINGOT
tains 3 1GAGIADQHSY il V, aers has about 32%
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8C. :[r?ie EVOH layer of the invention may additionally contain a .
0
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polyesteiSuitable oxidizable polydienes are described below. 5 The ethylene vinyl
compaosition ma tain an ethylepe vinyl alcohol copolymer
R Al e o D0 PRTR K5 b an
inner layghdie aqackagk ycenitibned iSste@he aidZite forad0IMiBatess Aitm is
fabricatefEiUIRRS grade: ff ene vinyl alcohol is defined.as a material which
remains%le F Wit o§t§ %guznéﬂ pr%x crggrg%éiﬁlgcéﬂ%?lcioaﬁﬁﬁi Q5 E57E 3

the inner dpygrpfobsFmmAESG. 1.

A. Ethvlene Vinvl Alcohol Copolymers

In one embodiment of the present inventién, an ethylene vinyl alcohol (EV OH)
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. In an embodiment, the EVOH has
an ethylene content of 32 mole percent.

Other EVOH copolymers suitable for the present invention, described in 1.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% ethylene,
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WO 200304508 oxygen barrier properties of EVOH are adversely impagteshsid@n s s
. exposure to water. Thus, itis i[répprtant to keep the EVOH barrier layer 14
of the films of the present invention dry. To this end, an outer layer 12 is
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layer 145’through_the ner layer 16, or Gtherwise ‘to maintain the oxygen
The EVRHirikavsrope e drortiionanier teieiauplls crmsaiuterfimasional usedipable
polydietORipeiiRimathsths EMQELbarirnayer S4;mei RS A iPAYARIARenes are

.. polyester, polyolefin or other material that aids in the escape of water
describe, om the barrier layer 14. Suitable polyamide and polyolefin polymer
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include, polycqndensation. products of dj- or pglycarboxylic acids and di or
copoly s A S b B A kb 367 B oL o S Eh S Faprocess
where afjolyesters aradittorddnsation profictdietiylenangbscohanthasatpaidd
arboxylic.acid such as artho or isophthalic acids and adipic . acid. More

of ethy B A R R e MoE o
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F | .

ﬁ&éyé)ﬁ%&%ﬁwg@éﬁﬁ%otzg%ﬁdapms&%ggng%ﬁ%}%ﬁ% exposure

1,4-butanediol and terephthalic acid; and 25 polyéethyleneter
to watereop i rs aMagEERbinferribrepiMribartpogrredt whibh fitwe aftHic
present RABRAAEHRHO! B9 ALId.compARRt BYeh a8 Rhibalic,acidsisarithalic, aaide

sebacie acid, adipic acid, azelaic acid, glutaric acid, succinic acid, oxalic

water tha-makeisayey 4odft Berripbleit dddhmaaahshs ek dimetmihernvise
io maintdietihdensghcolrpiqpylentglysoihetbaang higaded mixtures thereof. 30
. Polyamide Polymer Blends Suitable palyami lymer blends for use

B B AP oGRS oGPy U1 BHEh (gL 1y e

a polyaihj8t438deded 16 kb f6nd@3(HR6; and@idll ,468]dyhHichhd/e2005/040268
CTEUS2004/032 =6.are incorporated herein by reference in their
ey e T S e R R bl e
discussegréplred By ddrshivgstepofpanbdeiomeyetylieincbopohrhenaichiatids
productdN&FeRL Angdand Byidizableolydiene oF ?85%% ox Sic%%@?%?‘tﬁ%}i%%
) also include a’metal Carboxylate salt catalyst and a nanoscale clay. 5 In

oxides. gffepibsiedHE e HEhRATBENBABHSIyiRed GrebpalpTrsiog sficdhsdene
glycol aﬁﬁarlla @Itghﬁw %@mfﬁmpﬁe&ﬁnqxﬁ}pagttﬁl@{@ RAtGPANARNJRRIDAAG Bipic

molecular weight o
acid. More preferablygthe polyesters include polyethyleneterphthalates produced by
condensation of ethylene glycol and terephthalic acid; polybutylencterephthalates
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. Polvamide Polvmer 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
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homopolymers include poly(4-amgnobutyric acid) (nylon 4),
poly(6-aminohexanoic acid) (nylon 6, also known as poly(caprolactam)),

are incg;yg(atfagmeimpmgnfﬁfea_ﬁﬁdk_(dmlwﬁﬁ, giﬁwellﬁ( ig@.@@@ﬁgﬁkﬁsidégﬁzc%ﬁm
. Q -anunononanoic acl nyion 3), poly - anrinodecanoic acl
dislos T DR G R SR He? EEITBBIE omopesmer
copolyragninotcelendnotiecasid) (mydorni@) cpotiighdsanelidiene adippsndamdny!one
Vi hylene sebacanri nylon,6,10), poly(hepamethylene
SO o) I 7 T LS IR LA POh e 8 B
mwmmwwammd@mm@)ppm@m@mem from
aliphati@ ﬁ%&%ﬂ&’%i%ﬁbﬁ&%%@%%%%&% f-845aMide) (0 éQ&éoﬁzgc%ig% of.

poly(tetramethylene adipamide (nylon “4,6), caprolactam/héxamethy

from abgshAt0cEpcymér (HYIBA®, 6/bafekaristinfierieolyamide homopolymers

include sipAmidaicepialactal o ymRer NYIOR f{6.A) itimetivient ; (nylon 6,
also ]ma‘c,ié?amlde Qﬁxar%fth_ lene aze]alafrwlde copolymer (nylon trimet y -
B16%9) PO HARER R he BRI RN e ARG | @Aca faldRImTde PO Ly(8-

aminoo@a.];bodﬂacﬁaiﬂbmﬂmyrﬁg,r (ﬁ&l@@—@xﬁéﬁ&@ham()icl acid) (nﬁllon |9), pdoly 10-
. oly(tetra nediamine-cq-oxalic acid) (nylon 4,2), the polyamide™o .
il e R LA rerEART AT AP s Bebors(12-
aminodgbigamide sfidiotedametiylepetigeineanbtededespandials qeiddnyler),
oly(hesambtay A5, el I 3 nd copolymers thereof andt%, %rhgngolyamldes
P y(hewhich are not %)%%%ﬁé% c?gi’l{n%%tegd){% k%?lé{(g?ptw&ee g pjEglamide)
(nylon gt dherraalpisigamidbylmsludeipatymagedlatiatmwhieh, ispalyteemisanene
azelamifigierred i,as nyey 6, %@ﬁﬂ@ﬂ%ﬁ%&%&@%@“e%‘éﬁ%}‘d@ ’W%Ckllolg al%o9)

commonly referred to as nylon 6,6, as well as mixtures of the'same, 777"
poly(deapasiipilene dzsipmidio drodnsid PSyaniddsineneddohe (20 strideethylion
4.6), caﬁaiemhyﬂﬁa%gwﬁmﬁﬁ%&%@%mmﬂﬁ&? é}%}%i”ﬂgfgn%%%ﬁe
adi .g%(g-%{ylylene adipamide), poly(hexamethylene terephthalamide) (nylon.

AP YRS 1Bk amet SABRE BGPhthalafidkof(nylon 6/619), trimethylens
adipamipely(dodedamathylane o RR05/04026%.BC T(MHRA048325451 76 2/6,2),
hex erephthalainide), polyamid 6T/-6I, .

e e s B AP Bl P oo
6,6/6,9/@“mm¢nWthememmymm‘ (nylon 4,2), the polyamide of
n-dodecANBRTIRNP RS GRSIRIRNARIAMIde (Ton 698D hexamethylene
dodecamethylenediamine and n-dodecanedioic acid (mylon 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 commonly referred to as nylon 6,6, as well as mixtures of the sarne,

Exemplary of aliphatic/aromatic polyamides include poly (2,2,2-trimethyl
hexamethylene terephthalamide), poly(m-xylylene adipamide) (MXD6), poly(p-
xylylene  adipamide), poly(hexamethylene terephthalamide)  (nylon 6,T),

poly(hexamethylene isophthalamide) (nylon 6, D, poly(dodecamethylene
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others which 5 are not particularly_delineated here. Blends of two or more

aliphatic/aromatic polyaniides aﬁglbr aliphatic polyamides can also be

sed. - ‘amide nent is present.in the overall composition in
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(ylonahstboovedvabode 996MNDHEre preferabigeronhatidlt 95Retmahbylene
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e as

a functional, ‘polyamide compatible, oxidizable poly e or pgﬁ/ae%er-

adipamydedissnededopigerrhdusdggenissa(égBrent eowsihcle cters which
are noWQighHcSmA/ mmfég@avme&aremampamalw%m&&e;@'xlfgﬁgﬁé?%'%&ic
Xldlza

hgeﬁpolyamide. Specific non-limiting examples of functional, e

t
polyanyds frgor %ﬁﬁ@@lﬁ@@ﬁwéﬁ dsqlsrigems include epoxy
fihetjerghizedepalyitaciens fledandiond ,&)exmal?dﬁq?aﬁmdﬁ arpfiedar

copol ized polybutadiene (1,4 and/or 1,2), epoxy functionalized _
of ﬁonﬁo ycl’s%r;g?érﬁ%e?Oaﬁ%yl%ta%%%ﬁ%édﬁ&@ﬁ?a%%%?@é’p@%é‘lti?@a 90% to about
99% agbiyigeprefieablyetific aboulivitngpeksmphssof functional oxidizable
oxvgen 20 scavengers include aniine, epoxy or anhydride
fijﬁq{n%/:%onéai|zegde%}lllgg%sﬁg)}?&%?g%dge?ﬂgé}y%ﬁﬁ/ gr?g Tﬁ%g@%‘%sr 3 Wpghignal.
pOlyaﬁb@?ﬁWéhiﬂid@ﬂ@i@bmmeBmQﬁhecﬂﬂﬁlhmicahe eOMpositorstarhgger.
Such GOBRKISESAMEIA! fafty 1agid ﬁ%‘l‘e‘é&fé}y%aﬁﬁ? aélz?al?""g%gh‘?gé"arﬁ’l” qlont

metal carboxylate salt catalyst. Suitable métal fatty aci catész S

compaiibleud ifienbndimmersilain dbepabyavddgate, 25 propionate,

ISparmaisnORianpRiex ReRFQAle reAlcKIaE ARG SIBNARINA QL comRinALaD

thereof. Preferably the metal fatty acid salt catalyst is a cobalt, copper or
oY RIS aBAANS, et BROTOHAE! RO e dRohiendor 12),
maleic bahzdai; salioyaterteiamalecdopenhaRatans inereal/iine saltds oy,

: sent in the overall composition in an amount of from about 0% to
ﬁmcmg{)%ﬁtgl‘%cgy\si\?aﬁ‘?ﬁlf’pr%’?éfr)agﬁ}f)ﬁ%‘m %%8’ B0 A LLBU 6B BB

polyisomene.preferably from about 0.005% to about 0.1%. The most preferred

S S R P S e
scavengrird idshtde taayer.1enokthemuttitaded dilinscdice ipedspotipugniien: oxide,
polybutylene oxide (2,3 or 1,2) and polystyrene oxide.

In an embodiment, 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 cinnamate or combination
thereof. Preferably the metal fatty acid salt catalyst is a cobalt, 'copper or 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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© WO 2008KeWR68IN FIGS. | and 2, or as a monolayer film shown in FIB AU 2545

from a two- component blend of galyolefin polymers which are suitable for
use in food 5 applications and exhibit high impact strength when
C. hm.etailaﬁieam‘tﬂtefalmuﬁﬂayeﬁtﬁhﬂLd%e first component is selected from the

Qu t ne a efin_interpolymers having a density of less
%glaen% 36U %fgg (g% nglgr?tg‘?é”ﬁ}y ?%Pﬁ&@ﬁ’a@%@m mvention
shown imigiEslyners %@mhylemmamgtdo\ﬁhnalkyhau bstituted at&&)daaérﬂ%@a two-
c Aoter e [ mers, commonl ret r as ionome
ompe léﬁfe gz%%@tdgi(%gé@%}%]n |sy§é?ecte‘aﬁtl girln fi& grotip ﬂi gfgtlﬁéeofﬂ(lft(md

applicatiraponshexbdritdifthdmpaltrsees st Mutefetoorigidingopoiynicisy ¢B)iim.

PRlymeath cyglic,qlefin containin ‘
poly tﬁh}gsygﬁ Bﬁﬁl%ﬁﬁﬁ%ﬁ%&%&%&% gé?ttaft#l ng po c;n%rﬂleﬁn

mtelpolbﬁﬁéfﬁmtﬁtg%a BHpAthstariamy FewiraPite atrost@lnthitmevitirb lwor
alkyl aceypesingdhe fimde, reshatiamaroher Wessinkinoachmauesly 101ate

first companent has a first melting point temperature determined by

interpolyjgers: (OISR BARSTAn AR 98 ) Taikerieie @e%memoﬂém seaerl

componsecoisd seleliisg p@i t&mp&*’@lﬁ"&:ﬁﬁ@@fﬁﬂge@@ﬂﬁﬁ 1S HIgharHan:

the t mmelting 0|ntte ure. The film has a modulus of elasticity
volymerioe (7 B R ke ﬁm\é;t RIBED TR s P TR abeRRtaming

whefi‘méasire
polymers0, (8D psicha mﬁeﬁlal bememﬂngn pudasgad |m;ﬂccwﬂaﬁﬁag8@ Wlycyelic

hydrocafdan Mo Q{ggofl han 5% dh SIO reater than
Y bout two z;ts‘{;dgt?lrt’%éE eIo l]hnhs al{)ﬁ heEs,lo 858}% nal steam
sterihizatioateridheuh axpostnaple ﬁﬁeepoataﬂiﬂ@atcab@ﬂttcibmsmaﬁm aiclesigues.

The firsiQRPIRIHALR 158 ﬁ@ﬂﬁ[?ﬂgmftc&qngac%@% Sgaled ot flﬁgﬁl 1T AL

having, seals wherein the seals remain in en a liqui ntainer
scanningsclagansiad RI6h aeﬂatb?egemﬁ SHTRNICOC heabotecond CudBrigrome

temperafiREiASmec M eiR . gtm; e tPly (e iocigRs g?)gﬂlxwaﬁfﬁerature .
ﬁFp% ers either random or block. Suitable ethylene and a-olefin

%Fs“ﬁ?é‘tét‘éﬁhf/ Hase ahety MeesHied s v s T Mith-AGT b
D882 ofdsssthamadiaui 058 (Hglps and @terﬁ@ma@elwtea‘@ rRehiar30:1aSMehY Qe

ye \/ nsity ethylene (ULDPE) and
with AS&?‘E S]é}f &?fie g%fefl aghl_g g# o211 s FESarEdRaBI P IFaTh
two (as defiheshdbeloost plafbratlyd ﬁihashnnsolnx&:mef@tfedafﬁtmwfﬂa@ a sample
creep at 'py@d@%? 'aﬂg)%ieit}y;l)%P ?o%utjlg ovaf:e)ss 985/0(4}119 %%?a *%T{ %J (%/2 02(1)1%01? ?‘ﬁ can

be heat sealed into a container having seals wherein the seals remain intact when a

Iiquid filled container is autoclaved at temperatures from about 100°C to about 121°C
for one hour. A

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

Suitable ethylene and crolefin 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 o-olefin should have from 3-17 carbons, more preferably from 4-12 and

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



© WO 2005940bsin copolymers are obtained using single site catalysts: Suiiaileos2s4s
single site catalyst systems, amtgwg others, are those disclosed in U.S.
Patent Nos. 5,783,638 and 5,272,236. Suitable ethylene and a-olefin
olefin ¢ mers- NG dhoRe sold. 0y RRW St !scajmgf) 0 L
%%H INITY tradenanie, Dullgo4 oew un(éegl%;gee 5 ENGE!ﬁ%aéMédg%n%aal
systems gapignaliae ERARTSEndiPASTOMER $radetan s HOWEIEBS and

5,272,238 itablgrgshylemgiane andlefid caromeissan 3R RIRYIRHIHSING Dow
Cheri % ger Natta typ{g catglysts WQ 2005/040268 PCT/US2004/032545 10
“Ahe BIRIEwWER

e BN RS rs T3 BB R0 RBFRAAVRR th B8 ike

ENGA@mmhmamgrmrDm@e&mhb KA Bnd Fha RrapuprrefgiRdmes.
av from 1 bons Thus, the term "lower alk I

HOWWG? 9 }ft}sp mgi% it s not mlte %’%’t"?‘fﬁl 8%’?ylr§fé) didRdensing

ngiepﬁa@& éﬁrylaamlaﬂd the like. The term "alkyl substituted aIkyI acrylates
refers to comonomers having the formula set forth in Diagram 2: 10
Diagram 2 FFgC Rt and Rz 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, 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, 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
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WO 200304%%@e a part hereof. In a preferred form of the invention pstEtabi®oyelic s
olefin monomers are monocyclk} ompounds having from 5 to about 10
carbons in the ring. The cyclic olefins can be selected from the group
consisting of substituted and unsubstituted WO 2005/040268
PCT/US2004/032545 -11 cyclopentene, cyclohexene, cycloheptene, and

clooctene. Suit tu,ent include Iower aI {Eacr %gnv tives
?r%d %Hnllir(}e A (5 a%%ﬁerr %orm St the fnvention, sm %3%% m&a set

forth ingaiymyeticd hydrocarbon monomers have two or more rings and more
preferably contain at least 7 carbons. The 5 rings can be substituted or
unsubstituted. Suitable substiiges,ictude lower alkyl, aryl, aralkyl, vinyl,
allyloxy, (meth) acryloxy and the like. The bridged polycyclic
hydrocarbons are selected from]éhe group-~consisting of those disclosed in
the above incorporated pate.nj@zihq nt applications. Suitable bridged
polycyclic hydrocarbon gg@fglnlng pglymers are sold by Ticona under the
tradename TOPAS, by Nippon Zeon {10 under the tradename ZEONEX
and ZEONOR, by Dailcyo Gomu Seigm under the tradename CZ resin,

d hy Mit P t | der the trad APEL. |
BN BEPIA 5 1 A BSERL IVl S0y B Wl

“lower ah@fb&d:hﬁaibsii/mbleddshmﬂhham the: felowi ngapinyisSieal bhay acietisieglate,
butyl acbé E%f oddj :k5 of elasticity when measured in accordance with ASTM
876 ess than about 60,000 psi, (2) an internal haze when measured
deorldnteyWitihABTRd BIkGD 3ol lesssthartenbbut @5 (@) seliaving the
fomuia%@?&ﬁ?;{?ﬁﬂ%&g{%ater than about two as defined below, (4) essentially
no adhesion to overpouch materials, (5) has a sample creep at 120C at
about 27 psi loading of less than or equal to 150%, and (6) the film can be
heat sealed 20 into a contaiftPREVRG seals wherein the seals remain
intact when a liquid-filled contajner is autoclaved at 121C for one hour.
The film is also sufficiently flexible to construct flowable material
containers. The film ha Bsticity of less than about 60,000
psi, more preferably less 1 an abotjt 40,000 psi, even more preferably
less than about 30,000 and most 2§ preferably less than about 20,000 psi

hen measured in accordance with ASTM D
iy c{n Ro are a %canes avgng 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, 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, 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 sclected from the group consisting of substituted and wunsubstituted
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WO 20@%0%@3” the flowable material container is an IN. contaiq,gﬁi}d;?z% 4032545
desirable the container collapse or substantially collapse upon draining,

and, therefore, should have a mbHulus of elasticity of less than about
000 psi, more preferably less than about 30,000 psi, and even more

4 c A
Cydo?eﬁ‘?é?é’raﬂ}?@@ﬂ?&n SBE0LISBIot When FridasGierein Suikkderaahedtvants
includeASTVdD-A82c Frbuthe-Auspese s@f thisiinyention, self-adhesion is defined

s the tend of the film to adhere to jtself during autoclaving. This

B S B0 8 (RPN 5P OAH P sS200OS28es

monomer? hecfhowingdestitgitnstripsranerefitr85 ¢ QSnWHhaﬁfﬂedﬁrng%ﬂimﬁnm
. j i irection.. These strips.are rolled into 2" long tube

e e S 2 R A o o,
araﬂ(}’lacdﬁﬁpﬂfeﬁ}ﬁ]@?@bfe fimethyersridgethendt tbneldmd wilthe paideedlipoRhsclic
hydrocdt%3 are {bRpElpsRaniR SIEAP BHRRIAYS AFiRdG f{e%%

A ninges, The
samples are allowed to coof for at least oné hour. Th ffm IS thén :

mcotpogtRATERtT B deisaEPls tinvind g @At feistirs eatverditohthd dtarien

containfegietasrshewsihabledmasifollows: TARER: RONKO ﬁ;‘ﬁﬁ)}é@? %eon
der t%l?%}) T (1) The film cannot be unwound without destroying the film. (2)
ULt - f -
e

ficcit 10 pe i d Eignirdanbulate ahnmge railisindy the

tradenaiBeniiresistaned typediing aneuminensuuface Spma0e& AL dadhame
APEL Slight resistance to peeling noted with little or no surface damage. (5_3) No
" peel resistance and no surface damage noted. 10 Ranks are dete_rmlned
by aeéeordntrenndivituptssent irsconited aswmalstage fhdlesion teom.
materials,) riped by the following qualitative test. O
one of t%\{:%f%vqifg?}strips%g? fﬁlr%%grgge@@&ﬁ% Ifygf’ég?%\é\\/her p%ﬁ%ﬁ%%‘gilzrﬁéﬁ? i

of elastigigh vefesmsiog st ylerroydrhecovish poSEMBAGHS tidnsplheediinto #0,000
psi, (2) labRratary h%@qgiﬁéfprﬂéé%%gdqg%&%%&%@ Qﬁgﬂ%ﬁé’fﬁ%‘{%@ ro%%c?sﬁ%%’x

fter autoclaving, the 15 bags are cut open and the strips remove
I

about 2%5@&ﬁﬁ%@&w@h@wpw@wmﬁammm asmdgfendaticioon
essentiaflfnosuEkaesich renkna-pbam adbesion (19)ih.givet, ihe dim separafien,
about Z“PEJ%Q lI.‘{?eF m\g%P lleescel:atgz%ggf gqigl] lﬂ)n?sl(s)“ ol,vgd(e( 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 fiowable 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 dfaining, 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 property can be determined with
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WO 200maiezisng that tack to the over pouch is present. A ranking paindicata 032545
slight adhesion. (S) can also be given. 20 Creep properties were
determined at 120C by clamping film strips having a thickness from about

fhe folBWHIS RAPOULD Mlﬁé%?e_t%mp?’a%r@’?%%ﬂ"‘?ﬁfgi #;eﬁfﬁinigeﬁm Withe

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

machingn@ippHatpd besresteintoved aedhaigimérsion dhbrmapes imately 0.57 in
diametRreTRAKSHRNEIAGE 1020 WeIRLeeR dethastie il HiGeRIble fRaiRgar

sealed using standard heat sealing techniques. An adequate heat seal is

one endgrithety RoREH ARuid o R estich Blrasd She skemrmaciayest 521°C for
30 minfedyicatedbemisbediminegalingdeipherakasosstaslefinerr gamtralhen

iIspased PCTWS20041032545 Wo 200Q5/040268 - 13 subjected The
u;lr‘)vm;ﬂ%\/c id RSSO BRTAIRS Aitd V\?ﬁﬁ%’?‘ﬁﬁ?ﬂ ’ﬁ’téﬁ? Bhigdrmiet A
shown of Thblesterdifdtiongprocess. Adequate e heat seals Is remain autoclave
cycle. of the present invention have a he of less than about 25% and most
The films 5 preferably less thagn ahguy 15% when meaha e is defineda _
asethe be valmeasured ed in the purposes of this invention, internal when

R4 fjlBHEROESIABSBEEH wetted with isopropyl alcohol. first
P Jg’i,’ﬁfétﬁ:]’xﬂ'(ﬁ?ﬂd't be Unwotnt Wuﬁ‘f'&é‘éﬁé)}_‘ri o PRO R, rond T
Oy L PO R e RO R TR P P 2e AL T i

(SIS IO 1TU dDOUT LU0 TU AYOUL JU70 Te ety TeTte=cortan i
By ies e penE ot Hh pr ol b W et AR, o
e Y TSIt resistance to pecting notbd with lillle or no suttace, damage.

) {_ﬂ”c TG Contain

1t yrerSswimen-ir-stum ConsttateH i
afid Ho surtace damage noted. . y=S
martgts - Fe=H

etforth-fa-the-H iEst-compoRent-«hemeliRc-neint-temperature-nf
uch a ble show 3 si
Rk s T

le distinct co Bo ite melting p(ﬁnt or a peak for
i or:
Adbesion to overpouch materials is determined by the following qualitative

©C¢ Or more 11d1 uals ang rec ed as an average.

test. One inch wide strips of film are sealed into typical over pouch bags (medium or
high density polyethylene). The over pouch bag is then placed into a laboratory
autoclave at 252°F and 24.5 psig gauge pressure for one hour. Afier 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 separation 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 fitm 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. Afier 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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ymer of the blend N :
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w0 200§@fg;kﬁin g%?t(aa;g;?é:jn:or:ymers include those seleé(t)endof];grlﬁe’{%%r‘?%ﬁﬂE}%Es
Suitable ethylene and ao(;rec;ﬁ]olﬁnéelrs and ethylene copolymersal 52¥f66 th
about 0.915 g/cc, m 3 topolymers will have a densi !
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fluid ¢ OV‘?/b%% by Jessidiae #bUBPEHNE ?ﬁ’fw%}@&?&%% 005 gloclaahdniasstye
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steﬂlizqmiyjyemys%é;(%%?go glCesUiakle FERRID ahﬂ%fr?;gm@ téér%?l' )?%ir%gu irgne

, ethylene-pro . :
aatocla%%gw: Preferably, the ethylene?corr)]i/;?:iﬁ grupbokijr diene terpolymer

Dow_Chemi | Co mers a |
ARIBE g%gparg'%&\i}‘gﬂww%%gffgmmmqqft%e%grxnaeﬁoﬁnﬁggxﬁdrfmst
preferatﬁ@g%k@mﬁn a@mdﬁ/p@m G RuRestdaave untleAENE &JR%;E%'XT

constitut remaini - ngage 8003, seco ;
th e of alniAg weight- e 103 $OCORY SAmpomRBtmhsurcd
e p‘%ﬁiﬁﬁﬁaﬂg g?rl%nlgs%%m thﬁegconve Bt p6riSiT o ﬁ%e be present e

when BOch\litht srafiges hpgmb&egsg%%%ﬁfﬁ%ﬁa%%ﬁ%hé@h@htage first blends

s élﬁbenﬁrc% r%%%i%r{%tﬁgﬁ?fm r%agb%ﬁ}t }?ﬁ)lf%:tﬁ)oﬁ??g%mkg‘mer blend

e o o WS
C o : 0. 30 of th

abo%f%?@%ﬂg@% he a single propylene-containing Soall;r?lirs ooone

single meffiyl- 11
caRCPTD %é-?%é%ﬁ‘%%e%@e@%ﬁg%“m@mmﬁwﬂ@%@83%%%?&3&%% of
two RIORee e THRiNIng POIAA e};g}wgqgi%?%@ ?nﬁeltﬁﬁl?;if?w&é weight the

polymers _ i .
s S
mnpgﬁgbdegleﬁggmajm@cﬁomp%s?l{% Irl]J (?%%W;ﬁxﬁlﬂtabl@eak for each etﬁlgrlene—

consistin J e sel
con@w%PS%y%goépﬁﬁQiYéﬁ& ks of o RSER o ¢ (g g&o%%: I:rr;$at:(]; géo up 5

: ene with on .
havipgitable ethylene—con%ag)r[i.trpgo{)%@?mg‘QmﬁﬁESéhe@fe@r#ﬁ@Fﬁ%_ rgﬁn%ésg%up

consisting of ethylene homopolymers and ethylenc copolymers cet forth above.
Quitable ethylene and a-olefin copolymers will have a density of Tess than about 0.915
g/cc, more preferably less than about 0.905 ofce, and most preferably less than about
0.900 glcc. Quitable polymers include, but are mot fimited to, ultra low-density
polyethylene (ULDPE), ethylene~propylene rubber (EPR), and ethylene propylene
diene terpolymer (EPDM). preferably, the ethylene»containing p{)lymers are those
sold by Dow Chemical Compaily under the AFFINITY tradename, most preferably
Affinity PL 1880 and VP 8770, and by DuPont-Dow under the ENGAGE {radename,
most preferably Engage 8003. '

The second corponeit will constitute the remnaining weight-percent portion of
the blends and will be present singularly of in sum the converse weight percentage
ranges from those set forth above for the first component. Accordingly, if the first
component 18 present from ahout 99% to about 40%, the second component OF the sum
of the additional components will be the converse or from about 5% to about 50%.

The second component mMay be a single propylene—containing polymer 0T &

single methy‘i—pentene~c;011taining polymer. The second component can also be a blend
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than ahpyd éag g}] 8; tég%urﬁlé?nlgﬁ% ﬁ?%ﬁmﬁ I&ﬂbﬂiﬁl’&bﬁ‘aﬁﬁ AR PSIThe
e RS YRl infgmmienat s =

strengt%g{)lljy%%ggfi@l%%%% 1pd 2 homopolymer o copolymerzof%olypropyieme:ﬁmﬁ?ﬁg '

a melt flow index within the range of 10 grams/10 min. {0 800 grams/10' mim., - 6C
preferably 30 grams/10 min. to 200 grams/10 min, or any range Of combinatic - of
ranges therein. High melt strength polypropylenes are known to have free-end g
chain branches of propylene umits. Methods of preparing polypropylenes “uch
exhibit a high rmelt strength characteristic have been described 1 U.8. Pai Mes.
4,916,198, 5,047,485; and 5,605,936 which are incorporated herein by teferenc: and
made a part hereof. One such method includes irradiating a hinear prapylene po. @er
in an environmment i which the active OXYECR concentration is about 1 5847y Vo nmme
with high energy jonization energy radiation at a dose of 1 to 10* megaraflsiper o ke
for a period of time sufficient for a substantial amount of chain scission of the Tnear

propylene polymer to 0CCUr but insufficient to cause the material to becomeigelati tus.

~ The irradiation results in chain scission. The subsequent recombinaficn of « :n

fragments results in the formation of new chains, as well as joining chain fagmer 10



10

15

20

30

1o 10 dVg

. WO 20050h@is to form branches. This further results in the desireddeesndiiaig.s

chain branched, high moleculgliétv_eight, non-linear, propylene polymer
material. Radiation is maintained until a significant amount of long chain

hains tBra@ggehe heyatesiay, ] \regted 1o deactivate substantially all
e Peclon prouint LG Iraaien & rate CHGE Tk Shan

branched, Jy ghopissaliearrighb prudbiaiiearapdese msdumeinsicpate R adntion
is maint@dkbutef. Whishdsncamarated innitsentitaiuhereintnlefeirnceand i
e a part hereof, when a specified organic peroxide (di-2-ethylhexyl

d
then tregfih o deactivate Syhs ubalba s (oSSR BTGAeRy st ciated

matertalconditions, 10 followed by melt-kneading. Such polypropylenes are linear,
stalline _polypropylenes having a branching, coefficient of substantiall

8 TRl SR HID RS L St bR e e BIREH A5 SREFURT R e

Patent Nptringitovisehsithiohfisnmabputes db g tecedtretjg httenpbgsesttisuention
ur C I tilizin | pylene polymers (15 obtajned in a

made 4 rocess %%%%g}gieg ec;}:{N a%ttagg%%}r%%fr)e %%%’glr%bé%ﬁ%ﬁl%?si&aé?a&gyﬁexyl

peroxydigfabiitiehelearatying. THid presehtinveyiton alsdgontewifiedesasiigons,

followedl€RgS of DIRYIEAS LONtaIIRG PR 5%9&15@? S%?é)nqiﬁggp,pog%%rtﬁiigée

a

film. In a preferred form of the invention the blends include at lea Irst
polypropyispgidiey bintdimigipen sneitiatodeebtipioylénandotberrfiringas no
free end RMYRBRIA BefHiREORSNE s M@Q@Wﬁo@ﬂ? Hr8re8eansuRropYsRe
e

containing polymer can be selected from the propylene homopolymer,
€opolymers and terpolymers set forth above. In a preferred form of the

Tihyentisenthinfieatiprofiyidee conriaiping palymes difiersfeputhe se6aR6ks

. -propylene containing polymer.in at least one of twg ways. The first
obtaned e s oI KO aTine O rEr o8 Pt aely Shoufac
metallochay eaatyels flow rate of from about 3 times greater and more preferably

t.5 1 t : fl fth d |
ARSI 50 e Ol o O R ORI

polymergpas dhrerreeahranmpenpelyiibe Hhetelabnphefsacd Enimgop dhet ifrveniaddbst
blends iRROEL 3€ Righer ang Hﬂgé?la{gf%ﬂpi}hﬁ%c%}ﬁ&%ﬁ‘@%“&éc%cf‘g%%ag%{é%g‘e”

that of the second propylene containing po@l}_}/mer. The 30 meltin

containing DOLyRAR in ecBitlaeRXIRE AtNABERI Eatpids sernsiaanydene
containikgrysiatization ot Rabmarsdy DiffprepiialBoanning Salorimgionmlhe st

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 containing polymer. The
melting point is measured in accordance with ASTM D3417 (Enthalpies of Fusion and
Crystallization of Folymei's by Differential Scanning Calorimetry). The first
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polymer can differ from the secqnd propylene containing polymer by the
first difference, by the second difference or by both. Suitable

methylpentene-containing polymers, inclug opelyme 4- e
persel O S PR R S W O o
polymerbyrtiorérs diivonomers delectoddrdifiarasiefins hxwoidfrom 2-18 carbons.

prefer eNg:6ANtAINING ROMMET 8, 30! SYiners of 4-
ShRipe ORI Re AN ROGROMTE A0 S Mthers of &

methylpgajeniidnh come irsess mpd iemolmmeshsthulee iR sato Wi ise or more
comonoRRRINUALSPNaseH2Ng-Hemecandsemperenborothenreditional d@ferred
components will constitute a dispersed phase or dispersed phases as the
methylpenisaeapkEnte RLYRsnis ipldiey MHTEnarFoshrBrbckiingder the
tradenan§®@MPRNENts can be added to the blends of the present invention. For
example, it may be desirable to add a_.fafty acid amide .qr diat macequs.
IR PSR AR S ETITO S 508 HarRE ot 4 At s
knmown fronhiOcemBtwearbgiimsndindoshpreteaily (ooparedifrom oificeradit tawid]
compong 1§ SEFANABRNNERAING FaNDE [RRMIGRIEC NS AMANQIVELIMAPKY
Standar pléﬁymer pro ssmgp echniques such as extrusion. As use

Ihereirsthedetemtiltierb cifdideni chedamep pongneesindenooiporagisetherbe -
added tofﬁ&!tadﬁf&ag 9%%%3-&93&%&%5? fyitable.tig layets, desgrbedia b 34 a

Patent No. 6,083,587, include modified polyolefins blended with )
fatty acidrangdifier PelporefipeusT s hodiidaisyatbfineides djsivspythose derived

from fat@;glxg&ylﬂlﬂn%r Relyethyignsconemaessa e RQlyeravieRes GaRibeUHn
low density polyethylene (ULDPE), low density polyethylene (LDPE),

erucic agifoar low 25 density polyethylene (LLDPE), medium density polyethylene
TMOREInangeRiabr dapsidycaalyaihfdbriesidd DRk). al heomagiediim using
olyethylenes may haye a density from 0.850-0.95 g/cc. The polyethylene
standard pg Wwfﬁéﬁrb%/tﬁéfﬂﬂﬁe\ﬁ/ﬁﬁ DS S8ds, and carboxylic
AnhydddesreGyitdhletgnaftiigtenorigmers inotidi;sfaropedynples, nieieddyaceds

either random or block.

D. Tie Lavers

Suitable tie layers, described in U.S. Patent No. 6,083,587, include modified
polyolefins blended with unmodified polyolefins. The modified polyolefins are
typically polyethylene or polyethylene copoelymers. The polyethylenes can be ultra
low density polyethylene (ULDPE), low density polyethylene (LDPE), linear low
density polyethylene (LLDPE), medium density polyethylene (MDPE), and high
density polyethiylenes (HIDPE). The modified polyethylenes may have a density from
0.850-0.95 g/cc.

The polyethylene may be modified by grafting with carbdkylic 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-methylecyclohex-4-ene-1,2-dicarboxylic acid, bicyclo[2.2.1Thept-
5-ene-2,3-dicarboxylic acid, x-methylbicyclo[2.2.1Thept-5-ene-2,3-dicarboxylic acid,
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eyelohex-4-ene-1,2 dicarboxylic fti);;i_d, '
4-methylcyclohex-4-ene-|,2-dicarboxylic acid, bicyclo[2.2.l]hept-

1'%35%8""%85?%3&{&181% itraconic anhyri drid
matcic B R M S alac, civgeonio ahyride. allviuecinic, aibydsis
citraconfrC Tyls2ook/03 2BMEuctmigal cieistidesid ec Telebic aphsydridtdicsithasotic

anhydri @ WHHELHIMEHACRIA RABYHNGE cHFRSARIG ideyalyisueainit et 5-
" anh dride,?cbyf'lohex-mene-l,2-di(§:art§’§>%%ic ﬁ%d‘? YRR hept

ene?. 3-gicHamyiisashsitidennd »aedpBigrtlir diettisrad 2 slicpskprgic
anhydri@he2,3-dicarboxylic anhydride, and
-methylbieyclo[2.2.1]hept-5-ene-2,2-diearboxylic 5 anhydride. Examples
BRSPS B AGTRE SR OB by S 0 SIFERT BN
ester deBriviativesfofiunsaturade dasbohgiyliaadidsstichvasmedihy| atyhate methyl
: ethyl thacrylate, ethyl acrylate, ethyl methacrylate, butyl acrylate, =~
T e i i T
glycidylmatesitetediathydidrlentetttormisito matndatiall eate)citthyflivthidatealeate,

monomdRRRCHSINLIUmaRAIE. dimekay! AR, mms%@y'diﬁ%&ﬂgcff&@g%&ge,

diethylitaconate; amide derivatives of unsaturated carboxylic

monomelfcrifpaongts metdafiatideconaleicraBhéantiea vaiteic efiammariurated
carboxyalgisaN-manogthylapiigenalgigihlogdighiamiderdnaleicobinide, maleic
. .. monohutylamide, maleic N,N dibutylamide, fumaric mengamide, fumaric
diamideg;a iggiors Airmane RHGHEER larhdsifum Akt IR Ramitielfiimaht
monobuﬂrlﬁiﬁﬂi&bLﬂédﬂﬂb@ﬁ,f?ﬂﬁﬁﬁ;@%ﬁi%,Nfdiﬁ%M&M@d' hifglf&? ﬁﬁlﬂﬁﬁﬂg@ﬁﬁdde,
. _unsaturat arboxylic acids .as malejmide, N-butymaleimide and,
fumaric SRR G, STHHEY SO (HEAr e Bl e Stk
and funasisddniibotylateideodinidendethaciytatef patassiumyd eafybatgiandids such
otassiu thacrylate, Mare, preferably, the polyolefin is modified hy a
o G e Bl PO el Sl Por
unsaturgphydrideyTheudmodities polijoiedicrybén bedsete ctethfranyidhe growpum
AR W riLRP %4&995%%@@?@5?@%@@%%& bya

copo Kmers with vinyl acetate and"acrylic acid. Suitable modified

fused ripgy RAsReTiry Bfctidy arelssrr fapeaisipreblyAouisistaphiéidse tradename
BN By EhEePRISs Gamprany voderdbedraggname BhesARnERiaR0b s
by Quantum Chemical Co. under the trad.ename PREXAR. 11. Polymer
ULDPEaia. i %@SWPE 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.

acrylate

IL. Polymer and Film Processing !
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 extrusion and air quench process wherein the

films are extruded at high temperatures. In this process, the inmer tube is sterilized
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standard techniques well known go-those of ordinary skill in the art. One
processing method which may be employed is a blown film extrusion and
from thevhigh qepereprecess@ionhereinfiherfindane extauded-al higghis used to

inflate ﬂg??m e;at%gé"o’%@"g}eﬁxgr?uct‘?és%{‘egFg‘e%ths%%e‘ﬁh ghmay b ‘?FE”I%QV?% 'odd
own film extrusion and air quench procéss whereinthée" fifms are
applicatieptrudée aithigite ryber aturgs:lindthisfpre ¢tes s;dhmainmer awbeabosterilizedh

. 4 ! O: - om.the hi erature
sides. O o e R %
productiegpsiers bethesidse el dtherrsearadon folisormaimesstiol foedlized food

product REPHAIRNSITIGR Y4 B dibs i axeR!ISH Rl AL GORTRINE S B will
sealed on both sides. There is no contamination to the ironer portion of

additionglly ge e CHRBIRE™S PrRTASHEE M SHEDLY ibesaptceakaging

applicatidhiés ensures that sterilized food product will not be contaminated by the

ontainers of the present invention, which will additionally make the
LS 0¥ 2 b S HE T T o 1S TEF AL PR rusions

extrusiommppliiapbo v Hmsctaycalscabecptepdond cidingl-foh £Xamplgsion, blow
. _extrysion coextru&ilop 10 ex usion co%tinfg blown film extrusion, cast
molding or,otfer ﬁ)?rocTsseg at are we awi 1 the .-
extrusion, calendaring, lamination, blow molding or other processes that
are well known in the art. Ill. Fluid Containers The multilayer films
described above are stitadi&4gr ¢amtaHg large food containers to be

TuRechintRiast haating-applications:ordLoniiness MAYR Wth heed Food
films of the present invention maintain high impact strength after heat

containetale REttseth i Aid AbIRE i P HRHE R SR SoEHPRE PR anidh the
films of MiCiMaYR heatifiigyvithouhifaliye infacB ShewshaatenBie3madeand
with the multilayer films of FIGS. 1, 2 or rmonolayer film of FIG. 4. The
are abte S At C oM e oo LAt SUGEo3 S0 Pt v thou
failure. container to define a centrally disposed chamber 34 for fluid, or semi-solid

d ts. T fi bg us fabrigate a iple
D B R AR 2 or
monolayeh b erSIHRH 4 pétmantinisead8l hbduratiebalipizetynSpblrpbed se il

of the cotRRIAP SRR AISEIgREadINdSR ERBILARRIEAYOP fluid, or semi-solid food

proeducts. 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 hercin in its entirety by
reference.

The polyolefin fluid contact layer 16 of the present invention is capable of
being heat seaied using standard heat sealing techniques. 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 {o a standard retort sterilization process.

Adequate heat seals remain intact upon completion of the retort cycle. The films of
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by 25 reference. The polyolefin {lyid contact layer 16 of the present
invention is capable of being heat sealed using standard heat sealing

the pred@ANHAMARABAMCIYAG HRAISERbIS: IAREHWHER AEAMAINBLSUAR 354

the one shown in FIG. 3, is fabricated from the film by sealing peripheral

seal progegses fatidnwall daranpdipaked fluid chamber. The 30 container is
Tilechwivo lefaten aradcoubiectaddo @:séamdaraeiert-siarizaliampPracesSact
wsistanAdgquat? heat seals rer&gi intact upon completion of the retort cycle.
The s WIS06510 TAYS2H6Rf 0D B rrgthépFatignt The
multilayiewgitior £are bedabrinatead inte Acconiaipdnanetfillad bydessmdilliaadp to-
o ces hat are well known in,the art. The polyalefm fluid contact
6 hter?a%%r%ﬁ%ﬁ?i%%%l%%%cgg? rﬁ%}g?%pg%eﬁ}ﬁ%%ﬁ?i?nllgg-{cplﬁggl‘gg%@g% containers
made with the multilayer films of the present invention. The 5 multilayer
films of the current in&%tigm\’ﬁ}?@t‘l Fra®eiities sealed pouches holding up
A, Impiet Sik:litars are able to withstand an impact strength of 8 feet without
ailure, V. Physical Properties A. Impagct Strepgth. One of the problems
BE U ATORIN Tt RROAGT T 8d PIat e prafrire ot eE 6 pseKading for
packagitiguicod sersediquiduiihianmisds theihnabilibitie,wihsiarthHanagkiaregses
. followjng heat sterilization. The heat weakens the seals and the hydraulic
Totow e e e b e e,
droppingrestsiiahpsopety ioftbadlvpoedhlodicontainellisthahitis capapieedrty
[ ing.| t | i nd transport. The, industry has..
o e e e T b G e

and transggehe sTHAdiedrtaindies fde shlipipdganieasies, tfidotavfichiatenAsTy the
suitabilifNd N@IASiRndardsa IRapdiion. ihpag.hggn.foynd that drap tests on are

- individual pouches provides a reliable test for qualitatively determining

ASTM fRdaBS Sftedtttdar fouchesdeion wsimbee funthithakoiooftesehon

individupDyehdeioieseiasing [T rOMaINGYS fadewitnthepalymesfitmsiafihe
sent inveption can ZC)Yf\I{LYeithstand a impact strength from 8 ?eet fora 6

strengthiQ Lpaae T S B R N S AP I L DN BB ATiaree

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 failure.

B. High and low temiperature 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 containér: 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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WO 2005%03Svable materials container of the present invention can'be>$liti@desd®

to - 20C conditions without becogging too brittle and can be heated, such

as through the use of a microwave oven, to 100C. The container can also
preferath® Hialiesterite R Framoshave Jgyilizativoprorasssmiecs tbﬁyfilltmge or

container of the present jnvention is sglfét%?ted tt%lllzlc for one { to
combingtih PhicRIESSHFE el iR THEKALSE JORER S SRR sf?uc YR

about 2.ongkample as felevwsnibmatblofoingwe temtaner: the core layer should
have a thickness from 3.5 mil, to 30 about 5.5 mil or any range or

D FilmC%#% gggg ggé@&g%ﬁgﬁrem The outer layer WO 2005/040268
' preferably has a thickness from about 0.5 to
Bhodtlms anil, comigiparagesst e rmARloN SRR S RGNS A ARG S

techniqi@YehdBdias ActhicknessfoR-Anoution tkpabot & 24Aik66ANYhERBYEelre
combination of ranges therein. D. Film_and Con$a|{%er Sterilization 5 he

28418 olls
containde N iuAs inclydibgpermingl stgam sierilizaoud, eygnesl]ge zaraﬂ;amm aiso

and ex osu e ene OXId er |n I ste i Lzatlo des
mdude%%&& a(?h flﬂt‘XFBFa gh‘i%ﬁﬁ%]rl%% Earn a ?empera ure hlgééfﬁ LS
penods O@sntypicaly el @, Idubwalso includes up to 130C. Typically, terminal
iz ation tizes. sieam At dRACRL 40,08 ints ALIAM0 minuiGs:

|Ie Specific “embodiments have been | ustrated and
modiﬁcd’ascalwd;mtmmmdmwmodﬁmmﬁ:@m@ Bnapiaiiethidist BesaRiyaRe e
g g e g
scope of the acc mpanying claims. WO 2005/040 ---
PCT/US2004/032s45 21 CLAIMS: What is claimed is: 1. A monolayer
film comprising: a polymer blend of a first component selected from the
group consisting of 11 ethylene and a-olefin interpolymers havmg more
ethylene than a-olefin and a density of less than about



-0.915 gl/cc, 21-ethylene and lower alkyl acrylate intemotymers,, 31 - -

wo 2o00€thylgge and lower alkyl _substituted acrylate interpoIymersp@J]‘{llqrggm}:4 032545
ionomersw the first component-present in an amount by weight of the film
“from about 60% to about 1%, th@ﬁrst component having a first melting
c _point temperature determined by DSC, a second component selected
. om the group consisting of propylene containing polymers and methyl
What jspe#itaee gontaining polymers, the second component being present in-an
mount, by weight '0% he film from about 99% to about 40%, the second .
cbmpof%‘e%‘f’ I{%ﬁ?\:f ¢oMaHYE Y point temperature determined by
a RSE andette filnibaiogrppakie ol vibs RORINGSIRAR SHIFZAIERAL A1) ehylone
and ceolc{BTREIANEION, A0AU! HO0C I8, 9&#&&3%0&&@@%?2 R L o8 Jess than about

wherein t second. nte mgpom tempe_rature IS
0915 g/chetingfhamctanbdratarea By e miwto ralampivirreid thatatiplenad Tower alkyl

substitntedomaitity ipsiymbmisrabaiheth Usimoraccqtalyst Selested:roputhergroup
present 1r£®ﬁl$ﬁ{tﬂlgxl05yziﬁéﬂ@{tNﬁtﬂileaﬂ@nslﬁﬁﬂfﬁ'ﬁ!{@uﬂﬁﬁ%etthﬂl%Bﬁplf’“ﬁ] Qhé;\’ ﬁ%{eégmponent
: e ne.containing po ris selecte e group consisting of:

rvin « B8 SMSIS SORAARA SN s D consne ol
© group GRESISING ST RUINVISRE CORTAINAY polymeriaidanrssiod pewtasecgritipiof polymers,

the scoondypepyeneTt GridpORATRYSIBNE propyidiy copphimetse GEFNE dHmbH I3 10 about

40%, the &mm:eimpbaqmtdmﬂé@mmﬂ mgemlﬁ_gwpagﬁs @M@@mﬁﬁa@{w DSC; and

the film beBieGiegh iR thaLERMREONSISIRO. Al Giealsr Natia.an e@{ﬁ%%%ﬁi%}%m 100°C to

about 130%H€ film of claim 1, wherein the propylene containing polymer is a
melt strength polymer.. WO 2005/040268 PCT/US2004/032545 -22 8.

Zrhe filfhbsf Elaine 7 clafreréinwherhightimetestred gtivl inepyténe tcoptaiting is
higher ﬂp‘?{yﬂpﬁ@%@éﬁﬁ%ﬂ;}gg{pf&@gggg{gg@ containing propylene made from :
a

eletron beam process and réactor made process. 9. The film of claim 1
- _further comprising an oxygen scavenger. 10. The.film of claim 9, wherein

}he oxyg¥n 2y gelitiad oXilizistie the ethylene containing polymer is
obtained using a catalyst selected from the group consisting of: Ziegfer—Natta and-

single-site,

4. The film of claim 1, wherein the ethylene containing pol.yxner. is
selected from the group consisting of: ethylene homopolymers, and ethylene

copolymers.

5. The film of claim 1, wherein the _p'rbf)ylene' cénta‘ining poiymer is

selected from the group of propylene ho,mopqurﬁe:s and propyléne copolymers.

6. The film of claim 5, wherein the propylene containing pOIIy.II.l.éI‘V is
obtamned using a catalyst selected from the group consisﬁng of: Ziegler-Natta and

single-site. : -

7. "The film of claim 1, wherein the propylene containing polymer is a high
melt sirength polymer. . '



o polydiene. 11. The film of claim 9, wherein the oxygen scavengerisan
WO 2004#4%#4ble polyether. 12. The film of claim 1, wherein the fififi g’ prap4Pae*>

by a process selected from the gsgup consisting of extrusion,
canlendering, blown film extrusion and-blown molding. 13. The film of

glaim 1ynheneintha filn s capabieet beinafahrigaiadinieR kavid filled
.. container wherein the, container has sufficient impact strength to resist,
contaning SIS S USSR TN e HERY i%{%@%‘ﬁw RTQRY P0G RAFGI T i
eletron Blmariseapeblened beipgfabridateddats. a liquid filled container wherein the
- container is capable of being terminally sterilized by exposure to steam at

21C fahangifion A8, D HMQEIRIN SnpMRTEIR 40 [ I ggpable of
,being sterilized by steam sterlﬁzatlo exposure to Tadiation and exposure
to ethylene oxide. 16. The film of claim 1, wherein the film is_capable of .
t8rming B &S84 Sl Torn Yt I AR S SAACGREANAT. 27 SRR ®
polydiegkclaim 16, wherein the film is further capable of forming a permanent
seal to form a multiple chambered container oven heating at 100C.

11.  The filim of claim 9, wherein the oxygen scavenger is an oxidizable

polyethef.

12.  ‘The film of claim 1, Wheréinﬂle film is prepared by a process selected
from the group consisting of extrusion, canlendering, blown film extrusion and blown

molding.

13. The film of claim 1, wherein the film is capable of being fabricated nto

a liquid filled container wherein the container has sufficient impact strength to resistr
rupturing when dropped from 8 feet.

14, The film of claim 1, wherein the film is capable of being fabricated into
a liquid filled container whersin the container is capable of being terminally sterilized by

exposure to steam at 121°C for one hour.

15, The film of claim t, wherein the film is capable of [being sterilized by

steam sterilization exposure to radiation and exposure to ethylene oxide.

16, The film of ¢laim 1, wherein the film is capable of Hforming a peel seal
to form.a multiple chambered container.

17. The film of claim 16, wherein the film is further capable of forming
a permanent seal to form a multiple chambered container oven heating at 100°C.



