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- 1 - H GH I MPACT STRENGTH FI LM AND NON- PVC CONTAI NI NG

CONTAI NER AND POUCH AND OVERPOUCH DESCRI PTI ON
WORUWBH4RIFERENCE TO RELATED APPLI CATI ON: Not  PCT/US2004/032545

Appl i cabl e. FEDERALLY SPONSORED RESEARCH OR

DEVELOPMENT: Not Applicabl €." BACKGROUND THE | NVENTI ON:

The present invention relates generally to polyner

bl ends for fabricating rmultilayer filnms, and nore

particularly to polyner blends for fabricating

mul tilayer filnms that have high inpact strength and

optionally high barrier to water and gas transm ssi on.

Th#IGH IMPAGCT $TRENGTH: FEMrAYPINONW¥ & CONEAENING

sui t abl e TONTARNERIAND ROUCK ANID ONGERBOUGH d

over pouches for primary containers, to be used in

nmedi cal and ot her appl RDESCRIPIIOMN t he nedical field

primary containers are used to collect, store,

transport, and ultinmately deliver therapeutic fluids,

nutritional solutions,. respir erapy agents,
CR&?SOSI'%F@REBT |Tg?1§%?-b§%i%ﬁ@é§‘ﬁpgﬂuct s, plasma
der ingahl b1P! asma expanders, bl ood substitutes,
ant?¥coggﬁﬁants, bl ood preservatives, and other
therapeutic agents. Otentinmes, these prinary

FEDEFR/HLINE SEORTSORIEAL RESEARSCE B0 RFMELQ Tiers such
as ver. ch to decrease the water vapor and/or gas
traﬁ@ﬁgggﬁgﬁf?ate to maintain the integrity and vol une
of the agent contained within the primary container.
BAGKRGROUND Y GHRINVENIdONoe attached to a tubing set
or tubing sets, and be acconpani ed by. ot her. containers ..
Lo 1B rirserhaPypatRn Goirict: EPraay. b JOLBIST iR Tof bricating
md'i’éﬁ%%é}oﬁiﬁﬁ; andy Sﬁlofkagﬁ'tiéul'éﬂ& Y SotRAY MRhdOfbr Ghbricating multilayer
properties. For exanple, 1t i's desirable that the
filmy ¢hggchawh High dpipactstrgngth and pentionally digly Hawier do iwatgreand gas
vi sual |yt he ten of .t he prinary containeg,for o
tragR AR 1 B 1B R TR P8 SRR Ede TRt Rifahje B fabricating
priﬁiagiz BaHinérd Bnldr ARSPAICBECHT PistarP €6iithinets)® WoMediinatedtal and

| abel copy to be legible. - 2 -
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, plasma 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 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 transparency must permit the container’s label copy to be legible.
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The overpouch material nust also be functional over a

w de range of tenperatures. For exanple, certain
wonreisiodexds dr ug sol uti ons are stored and transpBCTaS200M/032545

containers at tenperatures_ g -10C to minimze the drug

degradation. Further, the sanme package nust have the

bi l4ty t i t hst and tocl avi [ terilization
or oL OVEIRPISH PUASHA, PP AISR obfpI(RLHISREL, 9V iy 2 vedmTarge of
terhBermREeR! qﬁbeéx@ﬁpla,%ﬁbin&%én&ea'aﬁlﬁolﬁio% %feesqoﬂgﬁ ﬁgﬁ WafPorted

. Further, the overpouch materjal Tust exhibit
1N copfamersext tanpparafuesstod - 1 € Coo guininize theudiog tdegmdatidmuir Burther, the

n i i.t..is . desirable that the overpouych .
s il L e g SR . B 05 R ion
pratiessy ivddchnii adualipycelegsiatial ufigg GRameRt SmPErahlts BF LERE N 21°C
auﬂgont i ner. The overpouch nust al so al |l ow easy access

8" plrsateh oregeuresy by, tervameseh pipigsiabwust sxhibit high impact
strerRAP ¥AGR& SS&mﬁﬁ;Mcﬁt oS Bufar strip, notch, slit,
or the I1ke ere no cuttrng 1rnplement is needed. It
i s &ih sddities) itais| destritdle thdtethoweepoucth phevifie @ebdrtfiemo 6%y gen,
m h%@ a.l ow cgnt egeé lgifh I OH nol ecul ar wei ght additives,
CLTd and cpibgu dioideayiuch maydegrade the coptgntsind thg pramangrogisiner.
coulTde becrhBharast Al Alowhisyadicatd HAlPILGRL:
fluids t“hrgt are cont ai r?ed vsvlwtahi n thtgeg?ﬁéfeﬁ?yﬂtaggtb%?lﬁg?rby
praviding an {‘pasycwen’p fabhie sedhersebicapsitipnnatal, | sjit,acauthé tike where no
at L ent.s who are using such devices. Wile
?ﬁ@%ﬁﬁlgﬁgp‘;@ﬁﬂg?%&i cs are desirable in an overpouch
mat Erisalso desieableeltht filgy oA QB HROAKENFEHAULELAR a lok\;v content of,

el i rp nat ed ,iL these same characteristics could be
! Veishhaddfiysresugh @s mlatiaigersi stgbilizers|and; the like, which

' . i cont ai.ner ...
B U S A MR, R i
priglesseednirduerahoive theTdverpouels gixrebypeaitially dagsing Awhgedo b&ients
hsol ve.t hesge and ot her problens. SUWARY OF THE
P RVENTTEON fA¥°FY esent i nvention provi des a_nonol ayer
fi | WiirlhéseahefcleliBsarP MRk iRLEBHeBhud, ﬁlg{egél, ghﬁ need for

conmponent sel ected fromthe group conSistin

an gyypeeshecaydth baietimigptesbifithese, sameechbiacstistongole bt achieved in
ent i n.an. {. i ght . the filmf about .
thogls R0 eoh P 168, WistHetfrddsiBhiontd adici: iPepconainer

madedf 4 mgtepial exhiligthecaiatt@istes @saiinachbeye DSC, a second

, conJI)onent sel ected, fromthe group
: he present invention is provided to solve these and other problems.

cu

P s -

SUMMARY OF THE INVENTION:

The present invention provides 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
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consi sting of propyl ene containing polynmers and net hyl

pent ene containing polyners, the second conponent
woebisg4megsent i n an anmount by wei ght of the fPCmUS2@AN32545

about 99%to about 40% the_second conponent having a

second nel ting point tenperéture determ ned by DSC

and the filmbeing capable of w thstandi ng steam

tegpearpiurg fram dwuh 100°,- tozbout Eifder akher ot plien sigssusteriligption has

suh? @R%@&%& r@g& ;&Pg fpéet%ﬂq %“é{ grfro%{l%a(&é&zﬁﬁdd hgﬁﬁ#&%m Sfilm
dofeae abt unim thiat ranp tdfntsr@mpﬂnentﬁ ibe noroselinkisd tor e ut be ekpaed to

[ conmponents be cross-linked or that it be
cr%%éﬂ@i%rﬁ jatPyss- | i nki ng radiation. The present

| nvefl ﬁ@sefxﬂ:‘ 'iﬁ\J%ﬁﬁoﬂP 'Fﬁ‘iﬁ’ﬂe?' %?osﬁd&“:i Mﬂﬂlﬁe'@})’e%cﬁﬁlrﬁ'ﬂa{ﬁgg a seal

havi ng 'a seal layer fromthe pol yner bl end describ
layeedy dnoen tha gho bynese bband desguhed @bove dndrarseeondilayerrof albarrikn enaterial.
pre | ntion furt r oyvi .fabrica
Cont Tt ghvaia, e, abisbith Sotricaling RPlAinith fop prmerous
puﬂ%ﬁb§ alchse!td bR ﬁédlf:ﬂrsoilﬁi@ﬁs Bf @UBbe prdthbis] BhRiple chamber
nber contai ners and overpouches. These and ot her

cogtppwes Mdaygrperehasbut es of the present invention will

e di r
c S WA L sl o I, B
diStEseDRANY ERncE kﬁhe]fo]l@wﬁg@fﬂﬁiﬁg§aﬂi dcoombaniiigyepatifidation.
multiple layer filmof the present invention; FIG 2.

' - ] lew of a multiple layered film

B HESORBLARN DRVE EsRaR: 3 o' 2 1) ovati <
mat efrigal(s i ANERLASCtbAAT {rl%ﬁrt 88l of hﬁﬂ@qﬁe flagen ﬁfm tdTethe present
present invention; FIG is a nonolayer” filmof the

inpanéisent i nvention; and FIG 5is amltiple chanbered

COMES BTt B BRI A B st

inpdngisgNt i nvention is susceptible of enbodi ments in
many different forms. Preferred embodiments of the

| nvaHGH Bris aridoveRble meisaials fankings aRaads e fin oh e present
m%é?fﬁon,

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 exemplifications 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 mulﬁple layer films of the present invention
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present disclosure is to be considered as _
exenplifications of the principles of the invention
wanasameesot i ntended to imt the broad aspecPsTal200me32545
invention to the enbodinmentg illustrated. The present
i nvention provides nonol ayer filnms and nultlpLe | ayer
. Fl . 0n referred formof the . inyention the )
m°r1r%‘lne§F‘S§}’é’P°?aiyg "R 7S a%é!eff Mie¥e pdditional Javsrs syely AR yBeR harrier
layer@h DoRnS of BFinet YENEORROMAAL S of an ethylene
cont ai ni ng pol ymer and a propyl ene containing polyner.
The multiple layer filnms of the present invention. 4 -

L Osyeen Barvier RekymexyRlendsi angd Myltéla}’ayﬁlmaifﬂrmﬁmn
addt,| ’ en barrjer er.s from
SR EA, AT O BEIRBoEd Ry LS9 or e

muBilayérefiliie| yeerib&l eindanamgd Miyldneayhiyl Falbsfol THEJoBfA&@ and
The. pol ¥lmsr. bl ends utilized in the oxygen and water

P°%@H#4€ﬁ°l%¥yespagMFﬁ% nmul tilayer films described herein

ar e Fet Ny LIRREs VT iayélje% :Pigﬁlstfﬁésiﬁlgl 1@%&@%%&&' IXﬁeg‘l ?,ie 3 R?n'ier

cont ai ni ng pol yners. WS ayere
layer Adcandr en imnendayiend 6anTloufibm stragtere A2FIG bafayi 5o bentein tie

o 0 TR K55 By T SR b

barbiar tdyer 14awarthd 4naidagd@ 60UTIRY bABkL aytl 14 QJ?%%W“EIG. 1
the barrjier layer 14 and the inner |ayer 16. e

coraipg jag rethylorg vinyl gicohplecdriolymasf oFacpolmdmeamgmgw polymer.
: V4 l cqh opol yer., or | yam

LR 1 M U e RO R o LA e an

propylenel caftaimimgepdiyhendisanrsbd il defail sedie! YHEbuRRthydr 12, contains
ropyl ene contai ni ng pol ymer discussed in detail

2 AR, Solakis o 0By tengreld Kensisine af Aepalvolair ablyamide and a

pols&t&ct ed fromthe group consisting of a polyolefin, a

pol yam de and a polyester. FIG 2 shows a three
| ayéKé@ shiowimaghregdayeral 2itn stencturg 26 hbeing iadariay@fer 14, and an

. ' I 16. b tie layer 18. The
ion B a5 G5, & BB e Sk e Hh i
ORI Sopbal AR IO U PRI e o

t he _
the pney Jaygeofthafilm af Ehol. Copol yners I n one enbodi nent of
the present invention, an ethylene vinyl alcohol

A. EW@ Vinyl Alcohol Copolymers

In one embodiment of the present invention, 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. In an embodiment, the EVOH has
an ethylene content of 32 mole percent.

Other EVOH copolymers suitable for the present invention, described in U.S.
Patent No. 6,479,160, are ethylene vinyl alcohol copolymers which contain about 44%
cthylene, 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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copolynmer is utilized as an oxygen barrier core |ayer.

Sui tabl e EVOH copol yners nmay be found in U S. Patent
woOla005@4@88, 587, i ncorporated herein by refereneerius20u832545

entirety, which discloses §¥ copol ymers whi ch have

about 25%to about 4596of € hylene and a nelting

f b 150- 19 di h
2 TR Ry PR A MUFHEIR LS OH SHODGBRY 3 BENiDE HEVEAE 128°C.

Thé %%‘IE%&/&I §]f" t}fe"’sim/&tlfoﬁ Fmiyp gddﬁﬁgﬁaqgrt cdMMB™ fiRBtional oxidizable

descr tent 160, are ethylene
polyiliept cal pobyether o pal gryges sedviengerc Jitiable entidigabld gvdydienes are

a nunber average nol ecul ar wei ght of about
d&§§gégggﬁﬂd a melting point of 164C. Another suitable

gr ad@e RinyiYeirR RRIUSES fioAAM! cotdia ARl eehyddnawigA &lcohol
W th g rreltlné&ﬁmr?t of ldbgcl A%{ﬁther swtygilem oo

coRpuby B ety Frotetorbls, 6T he feme telogt™-ascaisag igesin is a process
whsxbe agcgﬁa gsggoéldﬁu HM) gq%_?n? fatt ?ﬁr)l%llt foF é() nggufrég d Aaremaﬁfelkgade

nvention
of éi@?lehb eiail lalcoBelrit defined ds lﬁmhﬂeﬁIIaWhmh Iréthlﬁb bEalpwitIy@ht @dage or
pol yet her as_.an oxygen scavengg)a Sui t abl e

ml@rfap@iclzlas|ageb%ﬂrgdmoewésat 2B (iastsanbiog 3B &MBWIES The
eth €&y éﬂd[méj gé}ﬁ’{les i1t dr© Qd\;@é/elfﬁﬂﬁzﬁté& 1#Bn exposure

et hy &ne’ |ny copo yner grade
to wateor tThiok,eit isTingpottentriokeep thret EVEE byeidr }asrcle141 of the dilms of the

rocess where ackage i s, cond oned t t 121
relGRvaoRchge Lo HRRCE b P Rieh P ol b et LERT BHBS (il of
Wa?ér%)ﬁ%aldé itd Rl R he Barrer IBEL14 Brodhi thE i@ RES1 & bedtherwise

thout haze or mcrocracking after conditioning at

to mzmmmhes@mnn bariesgropétties ekthe Pawicolaygeld-barri er

pro t| es of ar e fFSe
D RS 8 FLE R SRSty PP e 14 oy e
a @Vﬁrhlb.a,r ﬁdl?éstér;ﬂy@yoléﬁn @k otlee rhaterial tbftt dike irpthes@edpe of water
i nvention dry. his end, an outer layer 12 is u
\}é?lds are

awey frmtl@tbamprtl%@r 1anSuiblopolNm e apﬁ@p Bpqlymger
dlStC? LA BN T Gkl @%(ﬂ? estets EHAY gﬂteir E)hg/ef PR &L RSl claﬁderfgﬁtlon
Gther W se t o mai i h 1

e oxy rrier properties of
prdduetsbaf di- e ﬂoay;cerboiyﬂw adids anldl (ell ot pybhyd®xysdebhols or alkylene

oGyl e S0t o BEBSBT R 6P GTRUIOTAIEH it cinvlene

lytcBPEn@ ladS el Q@rb@§ﬁﬁp§cl@ fsué’l@h@ brtH(W@Y 1§cﬁ)ﬁfﬂah@ thﬂ@@ lahdl @Hipic
| ayer 14. Suitabl e pol yan de and Yolefln ymer

acidl eMigze araferdblyctbe pelyegersoncludy ppbfmhef qyétegmﬁhaé@tgs prgguced by
coné]ens.%lon of e?l)(ﬁenelély'co cl u&l %ex%%ﬂt%&l‘i’& %8{213 aﬁol%tyleneterephthalates

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 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
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products of di- or polycarboxylic acids and di or

pol yhydroxy al cohol s or al kyl ene oxides. In an
wenhsduoest , t he pol yesters are a condensati onPOTASADY/032545

of ethylene glycol and a saturated carboxylic acid

such as ortho or |sophthali aci ds and adi pi c acid.

M f bl h |
xS P TR i oA B T ot BBy HohRaieHNon6.483.776
dlsﬂld%’si £p Iy%i(iéQJon@:Béﬁtlbﬁ I é&adgﬂd or n?déﬁlb% a go{;ygrnnéde ho opo er,

ybut yl enet er epht hal at és ensat
comlymem b thdenddi diereafid andarmdhpmaiﬁzableapolgrdleam dor polyether The

coB BRSBTS SR o RFH IS8t ant avanc i

t hi rml ag efpodietint,afic polyaGidd AERRRR of ugﬁb@«ﬁepﬁts@l%kﬂe& from
acid, isophthaljic acid, sebacic acid, ipic acid
alighatic fokyazeiries, angj aliphptic/argmiagic peliestiddsdasivigch, molealilar weight of

fro%?'agoute? 00 %‘da Budh ﬁd) 05(? npgl&g’{ﬁhy I%eh%g o(l’yoa}mlde homopolymers

cycC exane I met

1nqim®py¢lgﬁeaghmoblhtyr1etacld) gingllohl £n @e@(mmmmeﬁanbtbe haef (nﬁon 6,
am de

oI5 TR Fopo PR By P BAMIEPIE Gl (RS Bl poly(S-

0
anﬁﬁ%@%nt%i%(sla’clg%(gﬁ%he@% ?@%(9 émﬁilo‘hoﬁ%}c g‘?"gd% %Er L D RS (10-

anpradeganoisyacidf (ayloncd)i pply(}iéfarmaomdleeanwc ddidB. (nPahen, ﬁﬂd}y(lZ-

sy S8y SO FO SRS, SRR EGS. c0

pol@lKl&lﬁdI&eﬂhb&he Ofecbacmeiden Qnﬁ&h dé ;g)bl FolRAbMEMEMS 1AL {)1melam1de)
(n)gol yether. The conposition may al'so include a nme

ot bb¥y | Rk (edtmethyiens y%ltbeéﬁlil@ldé) raplon c 818, qrady(hexanasthylene
az&ﬂ%@j mefliont N g%ha %ﬂ{%ﬁg&}émraagl (%gm Xi¥ion 's 9,9),

ected Prom a pol'yam-’des an
polar(depdtmtthy]/eae aneihmnieb) qjhylam e, baly(tegardethiPers ldh%s&mme (nylon

468y Sl im R AR e, SHBHB 1 P DRING (e 0.616), hexamethylone
ad@ﬂhiﬂ@/‘&aﬁﬂiﬂd&%t yri ‘éoﬁcﬁ&ﬂ (nyI f}g/lcﬂ')

Y80
am nohexanoi c aC| al so’ Known

p
adlp@n{d@@gmﬁhﬂpm )azelpxahy@e? &npcniyimept o a‘ﬂmé)hy(l n)ﬁ 16,2),

heg%rr kgfgér%(e%np ﬁ%ﬁg)?%r?eé lgl}ea% g% %ﬂ%&@)oaprﬁgfpmgopolymer (nylon
6 666)9/6qubmfmiaﬁ16ﬁ@ﬂéﬂl)3dl(aﬁﬂﬁ@éb d8alic a01d) (n¥1on 4, %) the liolyannde of

(goly(ll am noundecanoi ¢ aci d)

%%%I‘éc%fﬁ%lalﬁn abw}ne(thbglmdlmpe (pblloy(@lé&)antég mdljmmde of
dotﬁe% %ﬁéd&rﬁﬁﬁ ?}1 ecQ&Jtd%&P %)éf?in@yp | Z)g ?NC |Q§dbelends

tnmethylene

éne
and7 gd@olym@rls yhcﬁecbfdami ht)hleE pelyamh‘x&@ anhidie Jare( Aot Sadti€uldly delineated

he Qoly(hexanethylene

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 same.

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 6,1),
poly(hexamethylene isophthalamide) (nylon 6, I), poly(dodecamethylene
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azel am de) (nylon 6,9), poly(nonanethyl ene azel am de)

(nylon 9,9), poly(decanethyl ene azel am de) (nylon
waQo@jo402081 y(t et ramet hyl ene adi pam de (nyl on 4P6YT/US2004/032545

capr ol act am hexanet hyl ene adi pam de copol ynmer (nyl on

6, 6/ 6), hexanet hyl ene adi parmi~de/ capr ol act am copol yner

(nylon 6/6,6), trimethylene adi pam de/ hexanet hyl ene _
tergplthalpmifiederelypaident F/ 6L nydluitetrametistieneiaging-eo-pophthalic acid)

amgthyl L pank dec ame | -a iam.de

oGO o O BaRN R MO bR ) BB efamethytene
adipainidd/edxamutiylerled sehitialiniide CO- (ayddd C a6,6m)1),( Nyl RRamethylene

4, 2), he pal yam de of n-dodecanedi oic acid and ,
ad gﬁn&Fﬁr%ﬂ(%’Pléﬁ (ylan 1,0/¢1) @andh g5 yeah ereothers which

ard Qe mﬂvi {&?ﬂ%@g‘f@gﬂ e BigfRAGE 36 di0 9%1%P£tgbzédr8&aﬁc

12,12), as | ends and copolyners there
pobtahedespotiipa aiipledicwiol yamideseanalso pamsédcul arl y del i neat ed

e P PO 88 5 BPREEA R DYGHEL P 1 el cbamRsio in an amoun
of TRINElab&t §0% 38 aBYUOID. 6% BN reidft, YREABR! RBHENDUt 90% to about

adi panmi de, which is also conmonly referred to as nylon
99%: @d merepaelerably fpmrabeuid 586 ta dhoub2§Pe. Exenpl ary of

i oA QURL i des_ipel ude pol . ,
L L i T —
popahyidercampatitecoxidizpbiel sheydi¢dde6 polypdby apanl oly@se scavenger.
adi pam de), pol y(hexanet hyl ene terephthal am de) (nylon
Sugh TYVEgPI SHEHENSH BFY 8o niokesBlE HAFiaR dEpel ke whigh arc
co%%%%t%lggﬂ@ RSty Id%?ﬁrﬁb?e i &ﬁﬁéﬁﬁﬁﬁm@! ani de) , ~ pol yani de

, poly”*etrane enedi e- co-i sophthalic acid)
( nyISpacific hpp-lpoitipg ekatepléd dKDR¢tonal ekjdmbitepdidibnes as suitable
ox?g%(ﬂagﬁ?#vg?{%q?g %y&%hg)aéﬂqg? / ﬁé?pggﬁzhgél So ?/Bllltggipe)lr}é h(? !4agln gr 1,2),
maAit AN @edh eraivat by E@Wr%ﬂtwﬁm%e( (/4 QRdRr 61/,@)})ep'oxy

and as well "as others ich are not particularly
funpdionwlizet e pohyisopreng) eprk wdleicwmnbydridsr egrafted or copolymerized

N i c/aromatic pol yam des and/or aliphatic
po%&{o@ﬁ%&des can al so be used. The pol yani de conponent

i s Sphesfistohilirhifiag @xemples of mﬁiéheﬂid&ﬁdihdbl@ﬁol?@ﬂh@ﬁtascﬁxygen
from about 80%to about 99.9% by weight, preferably _
scvieBgRTa peiiden aoxncy cap®Y Or 99bydiide” fypetiongliesdepelpippyieaenoxide,

ro BRIt Sl i, aloa do compostt o o

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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pol yam de conpati bl e, oxi di zabl e pol ydi ene or
pol yether as an oxygen scavenger. Such oxygen
wecensgagpess are | ow nol ecul ar wei ght, snall paPCTRISE®4/032545
which are conpatible and ungformy dispersible in the
poI yarri de. Specific non-limting exanples of
i onaIL, i abl.e polydi enes as suitable oxygen
pedl 1 £ i onal i zed pol ybut adi ene

(1 Th@nﬂu’u@rcohta%i Ja}‘é?'l%' &f ﬁi%%ﬁftﬂ%gfér 1 tﬁd _r present invention
By, ety

copol yneri zed pol ybut adi ene 4 "an
shy Wg & ¥m| ] a;pédf po By # Qmpblryer f(ﬂanshqmi i EIChmh;sdnadé&‘rom a two-

co BB B A0 BN BPLRRY  PBRET 5 piPEl 10 we in food

appﬂmajaemsfmrchexhﬂolﬂliglgﬁﬁpe&c aveRGekBed ABHHAE] A D RwIARRY Yilm.

h i de functjonalized pol ypropyl ene oxi de
poI %ﬁ%’fggfe?%nwafew(szlesteérﬁqn ahe ampmﬂ y&X vhﬂnee and delefin

1nt§kg§%rrrxfe2£gggﬂggtdep§1p§?ﬂ?§ls% gﬂ]a %801% { {E) ekhy:]] ngsang lower

alklybwenybite tnibrpplywesirg (8) méllyﬁne Calafi tiow'iesf lalk@% gal;]sig\t}g@uaalkyﬁ herylate
cat al ys

im o B o Paiisn cepdoely rgfeé@’ﬁap &5 XopsTo fBhecsecond

corPXMAO AL CselRbdda HRt Ghe b§65 &loBsi fsﬁﬁ%)r Y amrg)/ﬂ{l%ie containing

cl nnamat e or conbi nati on t ereo

polygietsy €01 uisa¢ t cantaining s polymers, C@babd)],ynredgzﬂ)ﬁpemﬁne tcontalnmg
polyttel LIy Ok B4 ETRRE noRLGR O chsu BdA polyeyclic

hydmd:’dﬁbdrﬁtcbmﬂﬁmg@[}%ﬁlﬂfrs The fisrid cdtpﬁbll@ro?%ﬂfstah& %bﬂ&mlnal steam
overal |l conE)03| tion in_an anoun from abou
stetization Fuihapt wapestng, the dilmetoaisiation emogies wross-1oBigs techniques.

Thé B oofpBiea s O H{eﬁfn%r ' el rnﬂé‘uarb%%#epglm%gg)?ﬁi?feremial

about 0.1% e nost ed’r
scagnifg datopinadhiuDHC 0 50 theSsecoﬁﬂ cd)Iﬂp@ﬁenE WY la- d%@éﬁdoin@fti E point

d | 16
o RS Tt conp gt Laver fe o thE
FI Ghe filn ek 2molfiludsf aaﬂg:ﬂl? s r%éds{p%%{? 918\1%6#&?1&: bn K'STM

is nmade froma twoco
D88% o asp shathphort £0608 lpSt,aiml iatcgal hage Wh’enfmeaiured in accordance

h wh
Wi AR B Lo B B 25 Sl AR orb ke el e dbout
two| &s siefiaed ®dlofv)0stighber @b GdReddn td é)zerﬁbﬁbhl &a?enaﬁdhasoé idple

yners having a density of |ess than

crefe? @115289@ étaboupy7 @ﬁlﬂyﬂ@ﬁ& ofless themer 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 herein, the term "interpolymer" includes copolymers, terpolymers
either random or block.

Suitable ethylene and o-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 c~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~



al kyl acrylate interpolynmers, (3) ethylene and | ower

al kyl substituted al kyl acrylate interpolynmers and (4)
woandsn4meB ymrer s, commonly referred to as i ononeCs/USTH0e/032545

second conponent is selected fromthe group consisting

of: (1) propyl ene containin 'polyners (2) butene

nt ai |ng pol yners ymet h ent ene cont ai ni ng
eﬁ‘o %nerﬁ e %&P%‘P‘P‘%u%ll%ﬂpﬁleé&ﬁ tca ah’ls g SvERplgsmglessitg catalyst
b y I h 0 [

YO e Rt B ke R B S SRS (75 and
5 257t2é§|61 sfeitatle ztitylame amidt a@ﬂﬁﬁmx@mym@s tibeude It}msé gold by Dow

Bt nEATeRR: et B REFENRY DM amemiirhe st the

ENIBAEENrRAaRy Sidf Eeianiddel 1RCARAICTY m%bENSWMER(tQ%%meS

and the second conponent has a second nelting point
Hoveavper aiitgble didylenen anddoejefinSeopdipmensscani glserbet pravidedeusing
S j,nt tenperature. The filmhas a
Zé%éﬁﬁféy%% %é@?lClty when nmeasured in accordance with
ASTM D882 of | ess than about 60,000 psi, an interna
haze when nmeasured in accordance with ASTM 1003 of
| ess than about 25% self adhesion ranking greater
t han about two (as defined below), slight or no
adhesion to overpouch materials, has a sanple creep at
120C at about 27 psi loading of less than or equal to
150% and the filmcan be heat sealed into a container
havi ng seals wherein the seals remain intact when a
liquid filled container is autoclaved at tenperatures
fromabout 100 C to about 121 C for one hour. As used
herein, the term"interpolyner"” includes copol yners,
terpol ynmers either random or bl ock. Suitable ethylene
and -olefin interpolyners preferably have a density,
as neasured by ASTM D- 792 of |ess than about 0.915
g/cc and are commonly referred to as very | ow density
pol yet hyl ene (VLDPE), ultra | ow density ethyl ene
(ULDPE) and the |ike. The -ol efmshould have from 3-17
carbons, nore preferably from4-12 and nost preferably
4-8 carbons. In a preferred formof the invention, the
ethylene and -- 9 - olefin copolyners are obtained
using single site catalysts. Suitable single site
catal yst systens, anong others, are those disclosed in
U S. Patent Nos. 5,783,638 and 5, 272,236. Suitable
et hyl ene and ce-ol efin copol yners include those sold
by Dow
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Chem cal Conpany under the AFFIN TY tradenane,
DuPont - Dow under the ENGACE tradenane and Exxon under
wOhersEX#26¥ and PLASTOMER tradenanes. However, sairtakloao32545
et hyl ene and -ol efm copol yners can al so be provi ded
using Ziegler-Natta type cé@alysts.- 10 - The term
"l oner al kyl acrylates" refers to conononers havi ng
the forrmula set forth in Diagram: Diagram 1l H OR The
R group refers to al kanes havi ng fron11 to 17 carbons.
Thugs e il tRWG afk?l"ﬁfryl@ e ’Yfefé‘rQ Y b&th880mérs Ghes ShPRhmif set
not limted to ne acryl at e, ethyl acrylate, butyl
forticinyDiagem &nd t he Ilke The term "al kyl substituted
al kyl acrylates" refers to cononomers having the
formula set forth in D g : Diagram 2 R and are
al kanes having 1-17 carbonsS ‘and can have the sane
nunber of carbons or have g different nunber of
carbons. Thus, the term"” Ek%l tituted al kyl
acryl ates" includes but Imted to nethyl
net hacryl ate, ethyl rdhacrylate, nethyl ethacrylate,
et hyl ethacrylate, butyl nethacrylate, butyl
et hacrylate and the |ike. Suitgpl e honopol ynmer and
copolyners of cyclic_olefins and brldqed pol ycycl i

hy dridedr seerp wlrs o plgnesnhaving fremnl fR 17 sarenn Tus, the term
TGRS hoG ot MRS 10 piY R g, sy
buB0 aci30Be, abfP i 18&3, 164, EP 0 497,567 which are
i nc or ate heir e rety heyrei.n referenc
i i wpptleq T Gl i GPmpRane’s havig the
ﬂnhﬁﬁggkmgﬂlnﬁgk&ﬁﬁﬁgzCyC|IC ol efin nononers are
nmonocyclic conpounds having from5 to about 10 carbons

inthe ring. The cyclic olefins can be selected from
the group consisting of Bi#gsami2ut ed and unsubsti t ut ed-
11 - cycl opentene, cycl ohexene, cycl oheptene, and

cycl ooctene. Suitable subsiliuents

' QR
HCP ﬂ/ ’

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, 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 selected from the group consisting of substituted and unsubstituted
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i nclude [ower alkyl, acrylate derivatives and the

like. In a preferred formof the invention, suitable
wonrbdgacepol ycycl i ¢ hydrocar bon nononers have PGD/US2004/032545

nore rings and nore preferahly contain at |east 7

carbons. The rings can be substituted or I

nsubstit ut . Sui tabl e substitutes include |ower _

CYCZ\PRWCH%NF ohexegey gyclolgpigne, aaf| gycipegtene e Shitatde rspbeityents

i e dosd A i ¢ hydrocarbons are
lnse é%?gﬁé ?o%?gﬁe(g%gup céﬁghiﬂﬁﬁg of those discl osed

in the rabfowed [fwmooﬁﬂrealnemtmm suitableabnddged tpefyicyclic hydrocarbon

AR et ol S RRbl b o, o
ring$ SHERABsIHZASr uﬂéhb%iﬁ%n SARGMe ‘éﬁ‘l%%'i‘ut@ﬂﬁ gﬁ@ﬁﬁi@gﬁ(yl aryl,
EONEX and ZEONOR, by Dai kyo Gonu Sei ko un

arafleydd ainyive altylpesi methh dlcmlow wadi thPelike c HBimE cbaldg@o rgoamychc

d
SR T
1n00fpo&zi‘ted phiewve ald pdi’téﬁt applitativay.e Stiftgbié Bl p%gyc@méhﬁﬁbcarbon

chara istics: (1) a nodulus of elasticity wh
b RS sl T ieons ﬂﬂd%wmgnngQPe%% byRéinpon Zeon

e 6.5 AT A S

trad@pmeeCy msinesndroyr Mitsiin @e@oc&mtrﬂctalt(tmnpeﬂ:lyouﬂdet Whe Qﬁldename
AP fined below, (4) essentially no adhesion to
erpouch materials, (5) has a sanple creep at 120 C

at ﬁb@fﬁef@ﬂecﬁﬁiﬂn' &E‘tﬁé Eﬁas@ﬁt ﬂﬁéﬁmh N2 oAbla§ R 1ot from

and (6) the film can heat sealed I nto”a contal ner
onteh/tha gbevedilendarvat diare thecfollewing physinilrehamtt@ostiosh€l) aanodulus

o S SE s FORE 5s FU SR B ABEl S0 o

ps1,C@I) an fintetinaf hovmitlen nidb@el b acoRlaLO&ih-ASTN rHidom df@éss%an
dul us_of elasticity of |ess than about 60, 000

aba %8 /pr(@} & éaﬁlyesw@s@nklfmangraﬁemhanoab@got\m s deff hebe, )

t L ef er
essPAEARPLONES S0l 1RRR0R WO 06 AIPLELET DG o
aqut 27 p2idoadine oBREs thdhen eqﬂwé t6 1 B0%pirel (GRtierfilad ca@anat ldan&daled

d ble th t
i, 1 Pl B YT (B Sl o B g awdeled

contA18¢raE RitBclavddil d19aRe ofle AREUI Us of elasticity of less
than about 40,000 psi, nore preferably |ess than about

30, Bofipsiis alsm slufévmﬂ]membﬂfr f @amatviict floweblet Materiabaumtainers.
Thgﬁlng ﬂgs m%ﬁulﬁe 8eilh §9tlc1ty 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 property can be determined with
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accordance with ASTM D-882. For the purposes of this
i nvention, self-adhesion is defined as the tendency of
woheosfouo2s8t 0 adhere to itself during autocl avi RQT/USR08/032545
property can be determ ned ﬂth- 12 - the follow ng
test Filmstrips are cut 8 ", wth the | arger
i mension in the machi ne di rectl on. These strips are

th‘? &ollawing fesh. 2Filmottgpy atsesutahprio rﬁﬁtﬂéltb@ @arger dlﬁlenswn in the
h | | 2 :
T Y Y T T——
diammqfterr Thei WOuﬂEhﬁlm lirbhﬁdam plachbn cp!inpmes’lng ﬂleaﬁlsﬁ tayens together at
aut ve at for 30 mnu The sanples a .
ong g e & psdet o ¢ e @aéhenai@eﬂéwstem@umqlaﬁe a§ 121°C for
30trﬁﬁﬂtéén"ﬂférk‘3m et %ﬁb&é@&ﬁ@ooﬁ %rvda%a{w bAGnSRd Tifd) Aok Yethen
e to the fllmls ranked as shown in Table 1 as
unW@hhth\ghe TeasitghRrANKINGBSERYED RESUICTdanidge Thahd filmis ranked as
nSan noﬁ,er un\[f@ d wi t hout destroying the film (2) The
ShoW Y T OIG1 #7 f9S t 0 peel and significant surface
damage results. (3) Some resistance to peeling and

m nor surface damage are TXBIEIl (4) Slight resistance
tapeeling noted with liftle or no syurface danpge. (5)

NoRA&& r(é%SER‘dEDeREEHLﬂ"o surface darrage not ed. Ranks’

= ad At o Nl
thHre€——of |V|uualo =npye)

HFS@SQC e T bt e G S oo

t &0)i a1 Thedilpeip ditiichlb ip PRl pcksignificant v aca@amag@quulés-
es(3) OjSommuissigiates totpeeking wid minprsufage dembgvare noted.
flypi4al |Shieht msistihcdagsclinedotodwith Litilgbr mhensiaty damage.
ﬂol Y8t hyINesgdel rebliar¥ ahd RO G acEa8mbge fidied placed into

a Z and 24.5 psrg gauge

Cur oo PR g2 eth by AR A e CBR, Bpfiee

fromthe over pouch wi thout |eaving damage marks on

t he Adhesios uo f@efpouah m@dtgiidlg i fctarmnincth 89 the (GINwing qualitative
I f the fil epar ation, produces vi si bl e damage

tesg' \ézlgkmhgm% SHiRFRf ffkr) ate 3g3ech it By PLGsh P VTR Ch Bagslanedivm or
B R DS b Bl 180 B Dlgaor
autpelaze at AFUF and PACCpsiy gail@mpnessgra‘ fok one houp sAfievautoclaving, 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 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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t hi ckness fromabout 5 mls to about 15 mls in a

tenperature controlled oven and | oadi ng with wei ghts
woaorracese a stress of about 27 psi. After | oadirmg2doan32s4s

40 mnutes, the filmstrips, were renoved and the

di mensi onal changes in a pr@‘marked one inch gap were

recorded. The filmis capable of being seal ed using

fluid ehranhes Rhaconeingr if §lled whithi waiesand subieeied (e e stapdad autoclave

SRRk R ORGP P B S0 s A8 e

autoerve ngelper i pheral edges to define a central I y

dIS se 13 - fluid chapber. The cont ai ner illed
?\mﬁ@ﬁ g#&? ey eriondage 3 PapRR g o3 3,5 Joand most

préf&%fal 1bZathh® Boddk P55 Phe &Q#@H@n Q@&Fa&%@kﬁh %g'ﬂifblom For

I ntact upon conpletion o e autoclave cycl
thef punpesesfoft thes prvesten, intamnehhazenishdefined akhahe hefe Valss measured

5% nd nost f er abl an about 15%
wHgA SR B RS LRt wsfeE i Shbeer i RRekel "ror 1 he
pur IBe ersOéorhpinent BYRBehOR ar alﬁleﬁl&aiy Qa7 bf tiEteidIRe blend
as the haze val ue neasured when both fil'm surfaces

fromni&e e ahoweeedmare Rrafereblyofigm 2ec¥ifoland Theref prefrably from
ab%%%%r%oh§5@yesent in an anount by wei ght of the
pol ymner

end from 1% to about 60% nore preferably

f r oMhb %rEi0mapvtlentaag bplacdiglebihylehe-eohtabony pSiyiner aboblend of
50% The first conponent can be_a _single
VRt INgitecaylena  CATAEIRD PY RO Vh i, e crongigtcohy sight the

rm@ebyét? GRh iR BSmPHNTBF 1R lﬁ? pbﬁlt e‘Eé%Hr%tdf%ﬁEh% blend

wei ght the ranges set fort
Wlﬂ osirrpwn ersingldhdbstimet tomposiiei melting npentady Iaepe:ak fou odacta ethylene-

bl end wi,l | ingl e dj st t | t
cofigiie meraiige ishd Be Fomb RO SRRLBRERR ng pol yner of
t he shitghle Miylehecqrtbimag ipdRmedrs ‘iﬁ&u(ﬁ:aﬂ'i%se &1&&@@ 8m the group

et hyl ene- contalnlng polymers include those sel ected
congigipgt RE effrders bomepelyingry end ethiglénen sopaimoprs| erfosthaﬁbbve

Suﬁ!ﬂﬂgl &‘ﬁ %%B&lox f fe Spo@\xr{n?r IV‘HH% ovedensslil‘f{y;oq’tf?sst ang PPﬁt 915

n-cop o havé "a” densi

g/cmbﬂmte ﬁreﬁé?»blg/less thz(ﬁJﬂﬁ)uD 0S06 reddy, Yind @fst pleditalilpAess than about
905 g/cc, .and post preferabl | ess than about 0. 900

0. 9&Pc%/cc SuPvitaile PRlmERE iaclidte Ihuieare HQE Iimdech o, Wlitas lowctlensity
i T
digqoe dpwpbolymesr (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



10

15

20

25

30

di ene terpolynmer (EPDM. Preferably, the
et hyl ene-contai ni ng polyners are those sold by Dow
wa@haeosiogedes Conpany under the AFFI NI TY tradenamePCms2004/032545
preferably Affinity PL 1880 and VP 8770, and by
DuPont - Dow under the ENGAGE4Tadenane, nost preferably
Engage 8003. The second conponent will constitute the
of r BRIl Mprovairgpylcpreedsiningo pelysrers  tVich eorbmenel snefhyl-pentene-

il LD [ ese F Dgu I r | n
colfs iy BRI ASE F l R S B e st
ledsbonetthethf/i-patenecopeing poljaeer dingly, if the first
component 1s present from about 99%to about (4110% t he

sec oniakls psayasne-contaiiae sokymsrs inckidg danseisglggied from the group
t i t 9
ool PR BF o orinctls | BF FEAMGIAL copp BRIl ibdifmers of
prqip-ygaqgrpl wi‘uha-o;nemraxinm'e?ga_mmioynms lsdectad sﬁo;r:g loeolefin having from 2-18
-, ene-contal nin 0 . e secon
caf B U o PO OB Bt tmolgRers s e g o block

préfyiRgl ﬁf@eﬂﬁ?ﬁ:ﬁ@k@?@@nﬁ@ YA ®&fRion! 8P b‘PJck"E{bSylene/ethylene/butene
met hyl - pent énecont ai ni ng p}c;lfyrrer s or a blend of at
terpelysierso ntvigblepyppylencangt erolsfingopelyinees arg selddry Basgh under the

ne net - ten H 0 . Ita
gl IR BRI R AR ST R Zafn gy Bvon
PPB5OSGE he g & pridee@n fortit d e dvehBomnahd yotbné céhponent will have a
_p,ol%rpr)lr opyl ene, copolymers and terpolyners of propyl ene
dishnehmelias prIntiFrer E#HEn 8 S CkemaRaste e B Roytdemperature or a
m{itg%éop&nf {&{Be?aﬁe%g%%ﬁg }Nétﬁ%ﬁ%ﬁ%g?h@ﬂby%ﬁr%ﬂ%\rﬁklgp 9f the second

yners -an e rand ock
copmporsyt.eorea aodbiabtigr efithecapw| daterrsined by IPRI0 wf equdd lto ok higher

o St SRS o N Gcinnt aTi e o e Soyeating ds, S pomponen

IR SR PR a0 S S s
thaf abbhiel 30;008rsi, @nd nidseprefrarly lase tiporboit 1M0J000paive a

di i t I.ti , int t X t , di sti ! .
conblry bt Rl Kb ohgh rag, ftengin BT pRPEYipRg - JHighmets

strb@p EB%#Hp?leﬁééS@ﬁ G5! @Hoﬁ%ﬂdlyﬁ@ic&‘r &ﬁooﬁyﬁﬁ:r %F%l@@ﬂ@ﬁ@ h&ving
of 't d co of "t he” sane,

€ seconda gonponent, or a nblnatlon ]
a el élowi index wythsthegrngegefl 0 ganey 1 hinghde 808 granadibmin., more
r i p r rm of the jnvent]j .
prithab LR, rnC G| BB ARl Bpb LV EbiRon of

raifes ligg6&int Mdghaheltisire}th PORpRABIylene® bR Khodinectoaivy fte@shd long

t han about 150, 000 psi,, and nost preferably |ess than
chgigobranehss efopropylene 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 irradiation 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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It may al so be desirable to use a high nelt strength

pol ypropyl ene. H gh nelt strength pol ypropyl enes can
woeo@/nasepol yner or copol yner of pol ypropyl enecinageeeg/032545

anelt flowindex withint range of 10 grans/10 min.

to 800 grans/10 nin., nore preferably 30 grans/ 10 nin.

t.o 200.grans/10 mn,. o ny range or conbi nation of _
chpigs, 3%5081% ranghes. 1 Gpis ergieplisgith theo Agsbied piyeepiss lapgechain
brafidR¥d) 3 Off i iati
D B o el 120 BB PRA RS Rlatsril  Rgdiaton
1s paingdinedcmittia significait amelint oft loeg ghdin breackst forms tThe tatedal is

egn . described in U.S. . Pat. s. 4,916,198; 5,047, 485;,
thef GO BE SerdEV b i o Mohre taiohly Bespng . 106 indited
mdt&@iger ence and nmade a part hereof. One such nethod

includes irradiating a |inear propylene polynmer in an
envithgh meht strengthhpelbipropeergst ¢anealssk hey ebtainsd es teseritiednin U.S.

j out %nb | yne ' i gh.,ener i oni zat i
Pelo, M0 DY) KR AN DA AGOTRL fnce
madenut epdror herep@r ivibnofa t épeeifiedf forgikat gé@kid@ (di-2-ethylhexyl

sub .tqtargti al. anmpbunt of chain scission of the |inear

PIOXYIIGHEARA o) FERCe D Yl i PRUPTORYARRPf Medegnepepiieda genditions,
folldWedmeh LI 'nﬁallt—lh_féa@i%gp e gghat cﬁ%gy & 'nat[ré adjhi 0 Nrystalline

results” in chain scCission. e su geque
polyerpilsinashdvimg obrapbling céeffigierttifsubstantiaily 1i and, tisrefore, has no

formation of new.chains,. .as well. as joining chain
frep P IRuisseein priicling i iHdaYs Aswiring g vshenecoT fiath about 2.5 diig
to fadgyher results in the desired free-end | ong chain

branched, high nol ecul ar weight, non-linear, propylene
pol yhe PreparicventionREuthar cemternplatesi uitliaingepblypropylese polymers

i api {] : . hai n, b hes f . The.
o BB ! i Plo B e e PRI SR Mo R ePElmelinyngryre and
metdlloc¢deecatalyests. r adi cal s present in the irradi ated

material. Hi.gh nelt strength pol y,pro&)él enes can also
be She BreseR 1%%611&1@@@.1%0@@%1@@859%13 s RbPropylene cowgining
[ e . :
P A BN AL A R OB L BRSO B gpoin
blepdgytnelude e enst ddirgtdprogylenchyorizinitlg méymaryatidc arsbandt@ppylene

cor TR o B R B B 2o proptn
RO S 88 S A OB K 1S
terppdymers set frdy @hovhadn poreferred dorn b6 Hig- inkeritionttha ficstiprgpylene
co@:{lﬁiél\éiﬂgl)fg&\é@ﬁgr.si 1%15' {ie isé:co\r/l(ii %%)psy. én\é c%%tafil{igén pg y%letr ir% ‘af 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 Polymers by Differential Scanning Calorimetry). The first
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The present invention further contenplates utilizing

pol ypropyl ene pol yners obtained in a process using
waizegloao2edlat t a and nore preferably single-siterPanaS2004/032545

net al | ocene catal ysts. The present invention also

cont enpl at es usi ng bl ends -0 pr opyl ene cont ai ni ng

pol yners as the second conponent of the film | a
prqpy&er cadaifing npafmiehecanndidiet | homt the bécend spropyens eontiaining

ol b Tt SR R AR R O SSHRE RISy

pr ogyitene &@ﬂ&?@bﬂﬂeﬁ@c&ﬂhﬁﬁﬁ@ 81Ehdrd €nsla 8o HbnpBRMl R &of 4-
cont ai ni ng po grrer can be selpect ed fromthe propyl ene

mefnyipRdenents rcope s gad derppbymesy pbysthylgenjene Witht¢ne or more
cm%gl%/rﬁf:rsl Qel@ct@({ qito% r&-%léf?]% n'h&fl%é hi?orhni-ei%t ICQIJBHItlé?e ];X' rlllogéferred
propyl'ene”cont ai ni ng pol yner fters“fromthe seco
mdiiydpatt@irecoatuimiag Mohgngrols okt by Miitkuil BagicheniealpfLtd wonder the
ways. The first difference is the first propyl ene
tradenesi BE /Y pol yner preferably should have a nmelt flow

rat g, gf réféﬁ’%ﬁ AR e HviRFord E&aﬁﬁﬁ%ﬁﬁ%x{éﬁg filpéo%gﬁ’tﬁ Wat is

from about times greater than t owrate o
knowe se dlondoqpimipys epiese antl athei segopd| opmpronefther s¢lwep natlditional

cofpuh g SRR b SRR TR BB e
hi ghels aRd soeEnRael edmBlohal Hofnar Hrodskingb@itipohelts can be
hi gher than that” of the second propyl ene contai ni ng

ad¢hes! tpribe blemdseofite pieagnt poviention. sFeresxgmple itimaysdecdastalie éo add a

it h,ASTM D341 nt hal pj.es usi . .
) 0o RPN 2 ot SR AP o Bl BraafiRs eyt thosg gerived
frobalffityl aEdy Maving ient 10 36 301drbonerappythest reforabhi B3i degived from

pol yner can differ fromthe second propyl ene
erucindcid-ni ng pol ymer by the first difference, by the

Secqrhlg Qc&{(?gs r Qlel BOWR- faBHEdEPifo a Ili:l10n01a e{ film using
met hyl pent ene- ¢ont al ni ng pol yners 1 ncl ude om)go yIer s
stanflard-poiye dn pkqpesdienitecliniqespotly avegruaiod. t er pol yners of

met hyl pent ene. wi_t h one ,or re gonmonopers sel ected

T o< Biegt FECRaVPndEHt oHiesbaliety BUHUIes 4oBp Pt deppolymers
citiSAYdRe i sIBsk.cont ai ni ng polymer is sold by Mtsui

Petrochem cal, Ltd. under the tradenane TPXJ. In a

preferred formof the invention, the first conponent
D.ufie|Layeisst i t ute what is known as the continuous phase

o0 S, 95CRIERERRIE 6 A TG AD, o moniss
poblioqims Seldndudasdth asmbdified gedyotefindoe. The modified polyolefins are
typically polyethylene or polyethylene copolymers. 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 polyethylenes (HDPE). The modified polyethylenes may have a density from
0.850-0.95 g/cc.

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, bicyclo[2.2.1]hept-
5-ene-2,3-dicarboxylic acid, x-methylbicyclo[2.2.1]hept-5-ene-2,3-dicarboxylic acid,
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It is also contenpl ated additional pol yner processing

conponents can be added to the blends of the present
wonvesrnuiws. For exanple, it may be desirabl e t sCcaad2@4/032545

fatty acid am de or diatomageous earth. Suitable fatty

am des include those derived Tfromfatty -acids having

fromto 30 carbons and .nost, preferably is _derived from

maleiq Anbydade . itapRBICs HERREA potifAraniQ piRaide dlllguccinic anhydride,
c1t{bﬁpﬁ1'cca§rﬁl§dh@é O &yl afgﬁgghﬂy it hﬁ% USL ek angdar s dksarboxyhc

yner ocessin such S extrusi on.
anhgirdich drraéthylcytiehdxedené-il 2-dcpbdxpiier dnhiydidde) désyclo[2.2. l]hept-S-

enf 5 dhebitps s SRV Ty et et heptg- S Faispiboxslic
ride, 083,587, include nodified polyol efins bl ended
w th unnodi fied pol %ol efins. The nodified pol yol efins

ar e thympéﬁl dfyother! grefting| meeonests mhy@t Gy Henalkylopstiry peglycidyl

eth ene w. d nsit
cspb BT EREBREE Reilt 3l BERR Wb acpisspeets
mdthatedhte] ewytlapsility, aﬁWﬁtemab@me (Hqii;ﬁpﬁ)rylat“@ GutyN methacrylate,
density onetherne QNDPE and high density

il e eryladn e Sl HBPEEASE B monasthyd| (elesis efistvimjnaleate,
I
m&%ﬁf‘et@l d&gf%? {l‘%éf %@Wg %a?a ?eﬁ gn%rﬁétc ar Buﬁasrlal 2 %@%@i an(ajrate,
mmn’@d)gyl itaccaratey d and echethShtabmtaltes gmadd | degivatvesef sunsaturated
i.ncl ude, . for

npl e, leic a mari.c. acid,
catPginiAEida T 6 (EBUBRIE. der ahermites deFmenaiinige. maleic

d1:£iﬁ{1ﬁb°h%¥a‘léicenﬁ—ﬂw&et@lﬁﬁfd@oxﬂaﬂ&c aci - dletylamlde maleic N-
4- et hyl cycl ohex- 4- ene-1, 2-di car boxylic acid

mdriobyiylanfiide,2ma]efe pf,N dibshylanpids- ﬁmrrw@nbmmm)armdacﬁmnanc diamide,

fulfs N iAo S laf, R A CRT eyl AR ¥ buytamice

an@ iffih &EONI G- dehtylainiles; ilde)desivabied b€ uagakirabied d@rboxyhc acids such
ci t xaconic anhydrlde a||é|SUCCInIC anhydri de,

as c Juejamide, 4 elﬂgymalgnqu@a,ag xYphengimpleipndps and metal salts of
e 5 A oy o8 el ARG PR B tessiom
ac@ma:le Andrpbthssivon myathazziﬂatz Mdre pref&rablyeth2, pfblyﬁleﬁar baxodifial by a
@gé{ ar Iaﬂ:@gygx glﬂ‘grlrd p;;]faql gippteprret%ra%wé&%lelc arﬁ{nang i ncl ude

The unmodified polyolefins can be selected from the group consisting of
ULDPE, LLDPE, MDPE, I—IDPE 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 tradename PREXAR.

II. 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 inner tube is sterilized
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ester derivatives of unsaturated carboxylic acids such
as nethyl acrylate, nethyl nethacryl ate, ethyl
waaenoslaetws et hyl nethacryl ate, butyl acryl at e, POUMUER004/032545
nmet hacryl ate, glycidyl acrylate, glycidal
nmet hacryl ate, nonoet hyl mal 184t e, diethyl nmal eate,
nmononet hyl mal eate, diethyl naleate, nononethyl

from, ither hieh, teripeiafuiy |extrusion.atns filered rideamyer perbeidatie is apyl to
 die C conat 6 Cde..der )

infE e SRRRES of B¢ GOkt MR X8RPl MARALAUIAREE for food
appiitatoy Y0 Tha fir de thenbe iscexpieHed Beforaeeioatainers are sealed on both
. .N-nonoet hyl am de, mal.eic N, N-di etyl am de, mal ei ¢ )
sidRfronbiIIE yiF 1A GRNMAHIAEPR: R e BT HPTARR RF theypfitgiper prior to
prdfBOHTsHRe HotiBIdes of @BHE dfe SEHMERT IthidNeRpOL kY| spMided food

fumari ¢ N, N-di ethyl am de, fumaric N-nonobutylam de and

prdduntewilndt, biekcdivtemindteit ydide contathersdefithe piteant snvshition, which will

saturat.ed. carhoxyl i ¢ .aci ds such as l.ei mde, .. .
SRR RS W SRR PO AL RSP e alla e ogapaging
apPlicatifgat urat ed carboxylic acids such as sodium
acr\él ate, sodi um nethacryl ate, potassiumacrylate and .
pot dsifilmsnen alseyheapiepancs rusings dele example, exfgision, coextrusion,

v ol ef. . G
ex BTl b el e YRR, PRI Koo, blow
moaldifp di bihetlpfootsged thht ans weH knben $ethecited from t he group

consi sting of ULDPE, LLDPE, MDPE, HDPE and

pol yet hyl ene copoly S, W, vinyl acetate and acrylic

acid. Suitable nodi lf‘ﬁLdFB'é‘ii%PE?‘K?Fsbl ends are sol d,

f or TeXafphitayeP YilkY deRtivld8bvd BR smﬁgﬁ%maﬁ}@aﬁgg éﬁge food
y

Chenpl ex Corpany under the tradenanme PLEXAR, an .
cofaiantsuin i@huseddalretoy. hagtidg applivations d EpedreoRBRARNade] with the

Pol r_and, Fi | m.Processi 1. The, abov | yner. bl ends
sig ot % mrpics abvafior RERETH By idpiGt PG BRGOR ushp ana
ard @618 NfogfietheeyithsleR@Wibicquéttofeezitg afidlinmidfopw i Rdatihd) without

the art. One processing nmethod which may be enpl oyed
failuge.a bl own fil m extrusion and water guench process

wherghnat I | [ .

Aot e ® showL t SRaBlel sFakidiieh, tle Bl JEIRRL WES. L 2 or
mdnbobayar filoh of @%Gr4sThecananed 30 i§heacdealed ad@msa pdrigherah edge 32

the filns are.extrude t high,teppe ures, |In thi
of Biegoatainer ¢, A Rareteniiaihe 3}5@%3@?1?@55@%‘? Ioy 5554, o Spieielid food
prdtulf, T EARET A BaPish el &Rd BEbdiddd @radltplSehnter container
sterilized air is used to inflate the tube. Sections
(Fi§t. 5 thevingbe pealeble benh 52 sgparating thfegehamberst atidne pernfapent seal 50

abgtﬁ%je periphery. Such peel seal containers are disclosed in U.S. Patent Application

Publication No. 2002/0115795 which is incorporated herein in its entirety by
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 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 cycle. The films of
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applications. The air in the tube is expelled before

the containers are sealed on both sides. There is no
woanisarieat i on to the inner portion of the conParmseo04/032545

prior to production since _bf(;h si des of tube are

seal ed. This ensures that sterilized food product wll

t b t contai ners of_ the present
(0] RS VMt B o TR R PGPk il B e and

seﬂfprééé@seﬁ"ﬂ?a‘%ﬁfétwélﬂkt’f‘d%ﬂﬁr{hé%t able for aseptic
packagi applications. The filnms may al so be prepared
mgyoleigra

usi ride ﬂpidecoréaqt laysr describeé mbmmmqmrts es@mﬁtsano impact

R R S 1 5 rcnin. T

mylti§essias dfaé clfedt Welehtid@hBn adé Hﬁo 8daled ﬂdul:hesrﬂo‘lﬂlﬁg up to
Containers The multilayer filns described above are

6. Slitersp able o withefancan inmpct strogethy ofdufeetonithoun frilre.o be

used in retort heati ng appl i cations. Food containers

made with the fil nspp nventi on mai ntain
hi gh i npact strengti!] ?hgﬁcﬁeat l|treéat ment, and are

A.almmact Stréngth her wi t hst and subsequent freezi ng and
shows

com TSRl A B AR P Bloghe pptginers fo
padkagihgOliqui® 8P kanERqdill nMt@fals lSQheﬁ' 1naiUi‘1?c¥ ¢9 Wlﬁ)hﬁﬁﬁ imBadt Forces

heat seal ed_al ong a peri pher al
folloyringihgat sterdlization.nd'ha heetnweakeny tlua sspbsad the Ayirnli@forces on

f.00 rod cts., These
ardiod 5 ¥h B8 B U hos B LSRG O pra e Rl sttt property
of eanht;mulle or ¢dnitdmer33 tHaditingapabRegvas@n&iaa impaets during handhng

eparating the chanpbers and a permanent seal 50 abo

ang engpart. pHbeyindusighhasedsvelonsrl & awmbemet tesisr @rodesqrm@gegi the

Pyl
sulthbibly S, EEGERRAPRAd SRl W iR Mhes: owq of which are
ASHN anglt JWSBW seehdardnceln Tdditipg| it dheaf boenf fougcldi thﬂpﬂxtgpt tests on
f th to ntion ca e o ei ng
m%‘é‘ﬁt‘als%‘ﬁ b nrg.ewéé 2 Al g\efﬁe@' éfétﬁﬁlwéyp (CRRINRE the Rppact
stréﬁk@lﬂ@ﬁﬁc%cﬁ@ﬁtfh%%sté fnvf)% R ¥R R R &%th?dom : Rei%recy{étcﬂ‘ﬁng

t he one shown in 3, is fabricated
by dJbaldontpinses mﬂde r\alth dlig gwlymerdEimn ef dhe presem! Inyention can

willBP R el Mty BRI, s F Ol A et Bitebut Bl on

process.
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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Adequat e heat seals remain intact upon conpletion of

the retort cycle. The filnms of- 19 - the present
wonesnuiws can be fabricated into a contai ner BQW@US2004/032545

filled by form fill and seal processes that are well

known in the art. The polyé4efln f|UId contact |ayer

descri bed above inparts significant rrzpact _resistance
praferablynhad rmetlscknede frdm hatohe Gl to| alawg § i ;pls af aph@ange or

RSP o PR e A A A Tl g s

ab&n@ § i 1®r S0k h B GotBinddidh6t rangesakertiipact strength of
feet without failure. IV. Physical Properties A

act Strength One of the problens associated with
D.j Fi jand Coptadnier Sfrdigalidtyst i ¢ containers for packaging

I qyhd fﬁlgls %ﬁ@coﬁtﬁ?ﬁéfs%e?@# Qfe‘ caagﬂébl.b %Eﬁaﬁg Istekit2 héﬂi n{uﬂerous
wi t hst'and i npact forces follow ng heat - steri |zat
techhigube aicludirgk enairah etesp atesiliaaib, I&Epdwtér ‘@Ldadlatlbm,razdﬁxxpnsure
droppi n reates .hig sses in the rizont.al
to GHRBENS, G106 T b BeAEPa Faerigi g CRRHDR g or
coﬁ’ﬂéln%f’ b akdasl al % £ rdtﬁre'lﬁgﬁe’%%@ﬂl 800fC, M %Ef&ﬂ?nﬂll"@, but also
I npact's during handlin transport. e industr

mdiwsche\mﬂa@"é‘d ”éymmib'etermfnal etgnhzam@n ugilizesr sigam algl 21RE for time
(Ii (gtks)[g 5%5 i 9 fﬁuches and contai ners for shipping
PERRASASEL™ Y {8 % > th are ASTM and NSTA standards. In
addiwhioa spddifih @amboeefentobid bdvat illdsteged asd Sde@cmbed numerous
i ndi vidu ? pouches provides a reliable, {est

moflifieqtions perae Jo Herd ARt ispaHES ifiophthe spitptad éh%maﬁnﬂon and the

o g AGE B O e S B K o A
pol ymer filnms of the present invention can mnthstandua
i npact strength from8 feet for a 6 liter container
wi thout failure. B. Hi gh and | ow tenperature
performance The fl owabl e materi al s contai ner of the
present invention can be subjected to - 20 C
condi tions without becomng too brittle and can be
heat ed, such as through the use of a mcrowave oven,
to 100 C. The container can al so be subjected to an
aut ocl ave sterilization process where the filmor
container of the present invention is subjected to 121
C for one hour. C Film Thickness




The rel ative thickness of the |ayers of the structure

10 is for exanple as follows for a 6.5L vol une
woanmisauees: t he core | ayer shoul d have a thi ckresaStoans2s45

3.5 ml, to about 5.5 m| or any range or conbi nation

of ranges therein. The oute?l’rayer- 20 - preferably

has a thickness fromabout 0.5 to about 2.5 ml, or
ClahlMB ange or conbi nati on of ranges therein. The inner
Wh%a{yer 16 has a thickness fromabout 0.5 to about 2.5

1S Gl ISy ange or combi nation of ranges therein. D.

Fi | mp and @g{&lajay@gﬁ]ﬁ & rhpriishad:i on The fil s and

contai ners herein are capable of being sterilized o

usi ng nurfercdviger Wentholp Best cmwwnhsqucqurﬁmlthes&remonsmtmg

9 : _ bl o .
of3h RIS 2hlin EAGRE, Dol Brsf B BreRhreAACEHABRATE bY cighe
ofithe lfilid effora mbgsﬂ ?wé,tth abdutl Iopthecinet eonEmentohsieamimtt melting
tenperature higher than 100 C typically 121 C but
poxtdempeafuge dete nﬁé%ﬁeﬁ 3, 2 §5A90e gompon %rsﬁll%ﬁtﬁ?? from the group
col}iBfs SFALbAMLdnifiSe pARRA ald eyl porine OMRURRE b&mers,
the sdvodd mremipendmd \beirdgemnsent st astosdt ynweighs of thzellm from about
r.ou difi cati pns come, to.mnd without departin
998 iattanh 40% e sepond FRnTITBHATGTE BAFOrH Aredinghaotny temperature
deRr Rt RALYINSC Sarthy filth Bein@ Gapblé BEwWHERARINY stédhesterilization at a
acconpany][@;%pcl ains.- 21 - CLAIMS What is clained is:

tempgxatn G uf 1008 coapuit 307§ a pol yner bl end of a
first conponent selected fromthe group consisting of

an hyl Ik I [ g-Hd :

oot (1R ERTLELDNE0, Rl ne KAGpd ictnf BRORS R i

higi#¥than thiéfirst nib¥ingtgodntftempdratmonponent having a first
melting point tenperature determ ned by DSC, a second

component.. sel_ect e rrom,t h ro cqgnsi sti ng .of ;

o P91 eneM o i RipBoly REFEIS e FPIGE. paffithe polmer is
obtdLhH A &@élyme&cteﬁhﬁorﬁ_etﬁ@ @o@ﬂ@@@fsﬁﬁ% opei Ziggler-Natta and

present 1n an anount by wei ght of the filmfrom about

sipdositss about 40% the second conponent having a second
melting point tenperature determ ned by DSC, and the

filmbei c b E W t adi 44 ' :
at ot erpaa i of oBima NHRRE' 09, B Sbfde’ Bohr is
selected from the group consisting of: ethylene homopolymers, and ethylene

copolymers.

5. The film of claim 1, wherein the propylene containing polymer is

selected from the group of propylene homopolymers and propylene copolymers.

6. The film of claim 5, wherein the propylene containing polymer is
obtained using a catalyst selected from the group consisting of: Ziegler-Natta and

single-site.

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



2. The filmof claim1l1, wherein the second nelting

poi nt tenperature is higher than the first nelting
weoabesto4emsper at ure. 3. The filmof claim1l whepermstdee032545

et hyl ene contai ni ng polyner is obtained using a

catal yst sel ected fromthe-&foup consisting of:

Ziegler-Natta and single-site. 4. The filmof claim1,

wher®i n tHee Binhgf daim Covheagin |ﬂrﬁduglmmpittstrengh$e¢midﬂned

con{ gﬁnné 2)8 eg li'sosggegﬁa% éorn% ﬁ%é)ropﬁﬂgleh% %}rﬁpg g{%g)grfﬁr% made from

elmlﬁdamplbeespﬁﬁ@%aetbﬁnﬁﬁﬂbﬂicﬁdsng pol ymer is selected
fromthe group of propyl ene honopol yners and propyl ene
copol ymer The filmaof claim5, wherein the
pr op¥ eneT%g]éTa?ﬁﬁlﬁ@ Pomgn%tkﬁ 1 Pregen SPFYgneeT-
catal yst sel ected from the group consisting of:

Zi egier - Netd 8RN 34RO ewhbleRy thé: ox @nfshét\r@ngér ﬁ! %,in&}idizable

wherein the propyl ene containing polymer is a
podedienest rengt h polynmer.- 22 - 8. The filmof claim7,
wherein the high nelt strength propyl ene containing

pol y. [ clee Py, l.ene caontain
pr opy enefhrfca Ié{'?fotrfocnﬁnﬁ g{qr"'i&ﬁr%gpgl% Pr&ce SEIRES ga%‘t gyidizable
paigdigerpr ocess. 9. The filmof claim1 further
corrpri sing an oxygen scavenger. 10. The filmof claim
i s. an oxi di zabl e

5. T s oxfgen Seovergery s an g rable
fréih AYEHIERY corivisBilg B Ithrﬁé’lplll @aRRhy& geBlgW%l%‘lll n'&8ribioh Th@blown

claiml, whereint Imis prepdared Dy a process
ln@@hﬁmted fromthe group consi sting of extrusion,
cal endering, bl own fi | m extrusion and bl own nol di ng.

13. e f4 f bl e
fab rll-gg at e en%ﬂ Ofc I%quawlc é)g %8181% tf%i f d\M%tQ Adigiq filed
coffiten Iv&ﬂhefenhﬁ& c‘éﬁfafﬂeﬁ hﬁ&lfﬁéfﬁﬂ@ltnp@dt kROt td Rsisefipfring when
rupt.uri ng when
dropped from § feet.
14.  The film of claim 1, is capable of being fabricated into a liquid filled
container wherein the container is capable of being terminally sterilized by exposure to

steam at 121°C for one hour.

15.  The film of claim 1 is capable of being sterilized by steam sterilization

exposure to radiation and exposure to ethylene oxide.

16.  The film of claim 1 is capable of forming a peel seal to form a multiple

chambered container.

17.  The film of claim 16 is further capable of forming a permanent seal to

form a multiple chambered container

18. A multilayer film comprising:

a barrier layer;



dropped from8 feet. 14. The filmof claim1l, is

capabl e of being fabricated into a liquid filled
woanisadmss wherein the container is capabl e of POEIUSZ04/032545

termnally sterilized by exposure to steamat 121 C

for one hour. 15. The filmé&t"claim1l is capable of

being sterilized by steamsterilization exposure to
radi ati or® apdl bawpwgm@nsmge@ Wﬁ@n@fo@d@l etlbylemfthenfli prolefin

PR R 0558 S5 ek o
abdtt 68%f ty fab@l’t T4 plewb Iveei gt (ffoiihm Hl@lcﬁl dﬁﬁr (rﬂ)rte rop@ahe tOntaining

forma multiple chapnbered contai ner oArrultlla er
polymeR ip @Hﬁmognh@l Wﬁlgbfaqf}th@blenwem ab02t39% 30 ghayt 40%pppnd

conpri si ng, I h

copol yner ﬁ?\}lpn(ga%gbé;féer% SS% %/le%pl t?t(;flsés/cjnt an EHLSIIIE%) E%ﬁ%% erein the
segls gemamnthtich verenatimo wmntaufer fis oetoatbbat 18090 tfor aixtyltmihbbes, and

by .wej ght t n a_ propyl ene )
RS PR PSB! e of P B0 AEORR erb R ot @Rbtausmsedy the
wdiglgn about 99% to about 40 % and the filmcan be heat

sealed into a contai ner having seals wherein the seals
remai n i ntact when the container is retorted at 121 C

for 1 xt yThe fAlleeaf claimy Waevkareintthe hesrieralaysr cgotainset barrier

A the
UL AROBS SO el Shrvlfith ) SREEREY ot
copalyatercont ai ns a barrier material selected fromthe

group consisting of polyanides and ethylene vinyl

| f f cl wh
© he 20 opy T TS S e oRy | G ERARInE pElaTR s
selERH Propf tHérg‘P&lﬁ ﬁ?ﬁomm [y @Hehdd \Aﬁylleﬁg %ori)olymers

copol ymers. he Til mof claim 20, erein
propyl ene contalnln Eolyner i s obtained using a

cat Alyst e fdereftla thereifr tha prapyiesiesoniagniog polymer is
oban?&ﬂl lfsfngl\?éattaﬁyﬁ @gleét'e@ 911091 §1' tg?oup consisting of: Ziegler-Natta and

single-site.

22, The film of claim 20, wherein the propylene contain polymer is a high
melt strength polymer.

23.  The film of claim 18, wherein the propylene containing polymer is a

blend of a first propylene containing polymer and a second propylene containing

polymer.

24.  The film of claim 18, 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 first melt flow rate.

25. The film of claim 24, wherein the first melt flow rate is about 3 times

t greater than the second melt flow rate.



22. The filmof claim 20, wherein the propyl ene

contain polyner is a high nelt strength polyner. 23.
woheosfouo2ss of cl ai m 18, wherein the propyl ene cearaiSmomg32545

polymer is a blend of a first propylene contai ning

pol ymer and a second propw%'e cont ai ni ng pol ynmer. 24.

The filmof claim 18, wherein the first propyl ene

cont2. ni richepiy ofelaina 24 awhéereist thadirst elpvilovarae andbatie times

second propyl ene.contai.ni ng pol yner has a second nelt
gr?aﬁ%rv\tlﬂ?rbﬁgsg%gﬁé@w NP rst nelt flowrate is higher
than the first nelt flowrate. 25. The filmof claim

24, wher eitie filae of clagh 3¢ hthefdi®the fis ptdp bR Eordaibhin@esolymer
greater than the second nelt flowrate.- 24 - 26. The

hag | fsigneliing peinplempgratyrgiand threscppnrdspropilene cpataining golyger has

o S50 R RO SPRER e (G RRIPR DL hegre
higlen tlsnrthagecpod yelingtpeint derfparstiirentst dtileagt pboutt5°C.
tenperature and the second propyl ene contai ni ng
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ha$ %Cfgg\t@nﬂﬁhg Fé‘iﬁt tbﬁ‘l%ﬁé}atﬁ& RE tidd decndPropylehe %féhta?ﬁﬁgl poBmer has
S

C. The filmof claim?23, wherein the fir

a prcopy | eeleng paindi tepegrapet yhstoil dbe dirsti meltinge poing dergperature is
. [

PR b oA ek R R AR PRI RO IO ANEE, e e
the first nelting point tenperature is higher than the
secdsd nelHei filgh pbHelaim tlewhereat the seliylagdr Blead tfumlinm woniprises an
29. The filmof claim1, wherein the seal |ayer blend

OXyart #& °eShpri ses an oxygen scavenger. 30. The film of
claim19, wherein the barrier |layer blend further

CON(, S eSTIRMFIAXYOARINS CRUEINGEN the bati@r fayMbRind dliAheP Raprises
wherei n the oxygen scavenger is an oxidizabl e

anp¥lygen engeeng8R. The fil m of claim 29, wherein the
oxygen scavenger is an oxidi zabl e pol yet her.

31.  The film of claim 29, wherein the oxygen scavenger is an oxidizable

polydiene.

32.  The film of claim 29, wherein the oxygen scavenger is an oxidizable

polyether.

33.  The film of claim 18, wherein the barrier layer further comprises a

‘metal fatty acid salt.
34,  The film of claim 18, wherein the a-olefin has from 3 to 17 carbons.
35.  The film of claim 18, wherein the a-olefin has from 4 to 8 carbons.

36.  The film of claim 18, wherein the ethylene and a-olefin copolymer is

obtained using a single site catalyst.

37.  The film of claim 18, wherein the film further comprises a tie layer

adhering the barrier layer to the inner layer.



33. The filmof claim18, wherein the barrier |ayer

further conprises a netal fatty acid salt. 34. The
woizbosoaé2681 ai m 18, wherein the -ol efn has fronmP8TS2004/032545

carbons. 35. The filmof claim 18, wherein the -olefin

has from4 to 8 carbons. 36 The filmof claim 18

wherein the ethylene and -ol efin copol yner is obtained

usi 13- a sThegfilen of cleint 48,4k yanable3df bFing teintinelly stetilized by other

18, wherei.n .the.filmfurther conprises a tie |ayer
Ste&ﬁﬁ%‘il‘?rh °E“FFe‘“6%‘P?ti‘°é’ra“Pa?§}EV?e”F6’xi4ﬁEg i nner |ayer.- 25 -

38. The filmof claim 18, is capable of being

t er rgonal | Fhestithidfl Asieh by, Bt bpabkd of ifbirdiaki ®pesbead tonform a

radj ati on and et hyl ene oxide. 39. The filmof claim
mylgple;chawhersdcantaimer.or ni ng a peel seal to forma

mul ti pl e chanbered container. 40. The filmof claim

18, 45 C % Qf%}ﬁﬁl{ 18,110 c4paBR! SR RSHRHn 8 BbrrhhehP5H %o form a

mul t1 pl e chanbered cont'ai ner 41. A contai ner
mgltipjerchginbegred gontalner def i ni ng a chanber, the wall having

a barrier layer; a seal l|ayer of a polyner blend of a

fi rsy corzgogetglt rsgc;nclectsgend,f romthe group consisting of

an ethyl e & %oﬁ?alnﬂﬁb ﬁ%lyiner, the first conponent

present idwalhdeffibgh clinmbegtidvaldfhdving fil m from about

60% to about 1% the first conponent having a first

nel ting Fobatierlaygier at ure deterni ned by DSC, a second

conponent, sél Fagfelegf { [)5’1 PB1e8l P ‘ﬁ?ﬁ%oﬁ‘&)’oﬂ&it%felected from the

propyl ene containing polyners and net hyl “pentene
gragntaisisting open pthyiane comeinsermigneontho festtcongiongnt present in an

ackiggs B vstsB oL BRI SR S S R o KR A S B avine
a TRt hidhPPbiAl tdrefRAIRL MEARIEY NS, RY%eldHd cARFbhe selected

cont ai ner” bei ng capabl e of w thstandi ng steam
fragn ethé | green iconsistingaof erqpeieat woataning] pelymerpend i methyl pentene

] hut es _and _h an i mact strength sufficient to .
cofftihe Bafiiers, Mo o P horihl FATE TuBetul i Rnghft by weight of
thé 8RA fohDgoh299%Ne abanued) tic sefonel adbriponenbBivehH akb&dnd melting

propyl ene cont ai ni_ngi pol yner is ) )
point témperature 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 fromn a height of 8 feet without rupturing

42.  The container of claim 41, wherein the propylene containing polymer is

selected from the group of propylene homopolymers and propylene copolymers.

43.  The container of claim 42, wherein the propylene containing polymer is
obtained using a catalyst selected from the group consisting of: Ziegler-Natta and

single-site.

44,  The container of claim 41, wherein the propylene contain polymer is a

high melt strength polymer.



sel ected fromthe group of propyl ene honopol yners and

propyl ene copol yners. 43. The container of claim
wo200sive08n t he propyl ene containi ng pol yner i BCT/US2004/032545

obt ai ned usi ng a catal yst sglected fromthe group

consisting of: Ziegler-Natt 6 and single-site. 44. The

container of claim4l, wherein the pr op¥l ene contain

pol ﬁﬁe r iThe aonﬁa@nr pfplain eWQPWHb@P enexpniaingg P‘FW@WT 18

a ‘tzctl c{ 8‘# il %%%ncﬁigtalﬁ'iﬁg é’% d};}n Ihﬁldfirl Sg%’dn%ngroyylene contammg

g@nﬁalnlng polyner and a second propyl ene contai ni ng
pol ynmer. 46. The contai ner of cl ai m 45, wherein the

first propyl ene . containi.ng h first

f | oWifr at d1§nEPIEIRerS 8? 14 p }éeﬁ%m @‘ﬁt g’f%m@l’?ﬁ}slﬁ/ fgptaining
pol} r%aS § FRAINAE thflla%’é’\ﬁﬂ(ﬂh% s\é'f:‘(ﬁ{ fgl’@p&l@ﬁe EohtainitEhdlymer has a

ow rate 1s higher than the firs | ow rat'e.  47.

semmd manflew mate vdiefein Itheé first Melivfiew aita is highet then theefirst melt flow

flowrate is about 3 tinmes greater than the second
Talgplt flow rate. 48. The container o f claim 45,

wherein the first melt flowrate is about 5 tines

greaper tih@rcohtiénes efoilginirelb ! wheein that fixst AR1t fléw rate is about 3

contai ner of claima45 wherein the first propylene
tingesrereatarithas the psroed mrelbflawratest nel ting poi nt

tenperature and the second propyl ene contai ni ng

pol yiger Ras @nbefR M (Bt UBIwRelcH tHeORRE ARG WRRIi81aBout 5

the first nelting point tenperature i's higher than the
tlmcgmmemhdnﬂlngeqmdmneltﬂﬂwaam ure by at |east about 5C.

50. The container of claim45, wherein the first

propyl ene.cont aji.ni n pglyne f 1I.S

t enpér at 3??3 P?{e% eg%%% L{E P opy rglrrll el[}{ceogr;{r J{E#ohgl%n@oéoﬂ{ammg
pobghetek dsst andeed pdinteltipegtiei and thenpesal propykine roentammg

the first nelting p0| nt .tenperature i.s hi ger t han _t
podseesnbese| sereryl pEliveg tr&wemnﬂ%m@y“@@f%g ¢ gsfomeltmg point

t o

terﬁi%%tru?%‘l L n%EF i {‘lttﬁé E‘&Bngfme%ﬁé g&ﬂtj’oem Bk Byl EaseMout 5°C.

her conpri ses oxygen scavenger

50. The container of claim 45, 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 melting point
temperature is higher than the second melting point temperature by at least about
10°C.

51. The container of claim 41, wherein the seal layer blend further

comprises an oxXygen scavenger.

52. The container of claim 41, wherein the barrier layer blend further

comprises an oxygen scavenger.

53.  The container of claim 52, wherein the oxygen scavenger is an

oxidizable polydiene.



52. The contai ner of claim4l, wherein the barrier

| ayer bl end further conprises an oxygen scavenger. 53.
woheosmaodesi ner of claim52, wherein the oxygenPCT/US2004/032545

scavenger is an oxidizable gﬁlydiene.- 27 - 54. The

contai ner of claimb52, wheréi'n the oxygen scavenger is

an oxj di zabl e pol yether. 55. The contai ner claimA4l,

wher¥i n tHE peptaingr 9laghaims 524 Adereinnibei sxyeea meavenger is an

f AL fGbSnsal t- 56. The container claim4l, wherein
oxﬁﬁe é%ﬁ% ene-containing polynmer is an -olefin. 57. The

container o f claimb56, wherein the -olefmhas from3

to BF. carBwreentasBr o Fledaimohit, aitreesin dfe wdraemtagtdr, futhar®@idprises a
nétf¥-olefnﬁvas from4 to 8 carbons. 59. The cont ai ner

SH TR PAL S wherein the ethyl ene and -ol ef m copol yner

is obtained using a single site catalyst. 60. The

cont5sl nerTiefcogtadieMb4lclainh 81, ek Rerbitethe %ﬂfﬂérféecronfa'ﬂ'ﬁh%‘ ®blymer is
conprises a tie layer adhering the barrier |ayer 0
anhlefibner | ayer. 61. The container o f claim 41,
wherein the barrier layer is selected from ethyl ene

vi nys7al cofgl AR ObLY HTLHE 56- - CORL.AL Ner.
claim4l, mh%rgg% t eq%%ﬂ%gﬁhg&%ﬁggqg%e Q%QQﬂ%§oﬁ$%h%nu)l7
carpohs.i pl e chanbers. 63. The contai ner of claim 41,

wherein the contai ner stores fluid at -20C and

m crgwave.oven heating.at, . 00C. 64. Th ont aj ner, of
0l o a1 B B o e g CQ e a4 D earbons.
and autoclave at 1 1C. 65. The container o f claim41,

whersei n tIihe comaingl G Elairf 4TRBerfclrOiMe RFh ld%-616RE copolymer
. fil.mmanufacturing method by using 0.22 mair filter
is ohfeineqd psiag asinglerste catay®h during bl own film process

for enpty bags suitable for aseptic filling and high

60.  The container of claim 41, wherein the container further comprises a tie

layer adhering the barrier layer to the inner layer.

61.  The container of claim 41, wherein the barrier layer is selected from

ethylene viny alcohol and polyamide. .

62.  The container of claim 41, wherein the container has peel seal to form

multiple chambers.

63. The container of claim 41, wherein the container stores fluid at —20C

and microwave oven heating at 100C.

64. The container of claim 41, wherein the container stores fluid at —20C

and autoclave at 121C.

65. The container of claim 41, wherein the container is made from an
aseptic tube film manufacturing method by using 0.22 pm 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.



end fluid bags for hot fluid filling.- 28 - 66. The
contai ner of claim4l1l, wherein the contai ner surface
wo200s0messi cky after the heating at 121C PCT/US2004/032545

-28 -

66. The container of claim 41, wherein the container surface is non-sticky
after the heating at 121C.



