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(57) Abstract: The present invention provides a flowable
materials container (30). The container (30) has a first
sidewall (32) and a second sidewall (32) sealed together
along a peripheral seam (34) to define a fluid chamber.
At least one sidewall (32) is a film (10) having at least
one layer of blend of a first component selected from the
group of: (1) ethylene and ¢-olefin copolymers having
a density of less than about 0.915 g/ce, (2) ethylene
copolymerized with lower alkyl acrylates, (3) ethylene
copolymerized with lower alkyl substituted alkyl acrylates
and (4) jonomers, the first component being present in an
amount from about 99 % to about 55 % by weight of the
blend, a second componrent in an amount by weight of the
blend from about 45 % to about 1 % and consisis of one
or more polymers of the group: (1) propylene containing
polymers, (2) polybntene polymers, (3) polymethylpentene
polymers, (4) cyclic clefin containing polymers and (5)
bridged polycyclic hydwocarbon containing polymers; and
the film (10) has a modulus of elasticity when measuared
in accordance with ASTM D282 of less than about 60,000
psi, an internal haze when measuved in accordance with
ASTM D1003 of less than about 25 %, an internal adhesion
ranking of greater than about 2, a sample creep at 120 °C
under 27 psi loading of less than or equal to 150 % for a
film having a thickness of from about 5 mils to about 15
mils, and the film (10) can be heat sezled into a container
(30) having seals wherein the seals remain intact when the
container is autoclaved at 121 *C for one hour.




one | ayer of blend of a first conponent selected fromthe group of. (1)

ethylene and [err]-olefin copolyners having a denS|tyﬁp§g%§§?%$g?g ?gsut

0.915 g/cc, (2) ethylene copolynerlzed with [ower alkyl

et hyl ene copol yneri zed I
(4) i

% to about 55 % by wei ght of the bIend a second conponent in an anDunt by
wei ght Faobwolidne codblagivtherfablpmmampOner tdibe Buito about 1 % and consists of one or
mor e peiesYeer & Cofes anfybigriaseny” apifedryng grhefpgene contai ning pol ynmers, (2) :
pol ybuFesréefarsirare o (T ferdenet hyl pentene pol ymers, (4) cyclic olefin
containing polyners and (5) bridged polycyclic hydrocarbon contai ni ng
polyners; and .the film (10) has a nodulus of elasticity when nmeasured in
accordance with ASTM D882 of |ess than about 60,000 psi, an internal haze
when neasured in accordance with ASTM D1003 of |ess than about 25 % an

i nternal adhesion ranking of greater than about 2, a sanple creep at
120[err] C wunder 27 psi |oading of less than or equal to 150 %for a film
having a thickness of fromabout 5 mls to about 15 mls, and the film
(10) can be heat sealed into a container (30) having seals wherein the
seals remain intact when the container is autoclaved at 121[err]C for one
hour . 16 Septenmber 2004 -1 CONTAI NERS AND PEELABLE SEAL CONTAI NERS OF
NEW NON- PVC MATERI AL DESCRI PTI ON Techni cal Field




The present invention relates generallyto polyner blends for fabricating
filme and nore particularly filns that have | ow distqrtion and

non- adherent upon steam sterilization, are heat sealégﬁg’gﬁﬁxﬁgﬁbguitable
for fabricating into flexible nmedical 5 containers. Background of the
Invention In the nedical field, where beneficial agents are coll ected,
processed and stored in containers, transported, and ultimately delivered
t hrough tubes by infusion to patients 10 to achieve therapeutic effects,
materials which are used to fabricate the containers nust have a uni que
conbi nati on of properties. For exanple, visual inspection of solutions for
particul ate contam nation requires an optq_cally transparent container. The
material which fornms the wall nust be sJTficientIy flexible to infuse a

sol ution by collapsing the {ﬁ]g r%hl Wél troducing air into
the container. The mater] ap‘iﬁ'ﬂtg %&% ﬁ:@ %AE‘I lity and toughness
over a wide range of tec&SHYRAINERS OB NELW NONPVE MATERIAL h  jts
flexibility and toughness at | ow tenperatures because sone sol utions, for
exanpl e, certain prenixed drug sol IDESARIPEON stored and transported in
containers at tenperatures such as -25to -30Cto mnimze the drug

degr adat i on. TEtmichFRid al nust al so be functional and resist distortion at
hi gh tenperatures to wthstand the heat of steamsteril 20 ization; a

process whi ch nosiThepigseninventionyelataseenamdlydo pelmerhlends fos fabricptingfilmsandr e
subj ected to_prior_.fo.shigment., The sterdlizatio rocess, usual Iy incl udes
expbst ng t hemush ReaieRiaf, AR s pafe Torhshufif 89, 4 PESRAYE Jupoh, s

el evat ed preggiiliSfion afe Bkd QeAiblOBNY RE buitdld Mrorbi@lity iRkt AGHSIR mbdicals
desirabl e that the nmaterial be seal able using heat: sealing techniques. The
mat eri & t heceditamersirust mai ntain sufficient 25 thernoplastic properties to
nmelt upon heating. 16 Septenber 2004 -2 A further requirenent is to

m nimze the environnental inpact upon the disposal of the article
fabricated from i er its intended use. For those articles
that are di S'DR%-%%“%&T%@%@I S, it is desirable to mnimze or avoid

t he incorpor ati onInthe msdicahbiclls wharre benefidiil apedts haltbHetalypritessed atidstored

constrict the article. Further benefits are 5 realized by using a nateri al
that allows @mequiainers.dinspasted; and wiimatelydelivered fhranghinbasbydefusign 9 pafients

TRNU e U7 | g, ok 0o RURLASh el Whick e SHeaRORSHRE ol R brs must

I nci neration
have a unique combination of properties. For example, visual inspection of solutions for

particulate contamination requires an optically transparent container. The material which
forms the wall must be sufficiently flexible to infuse a solution by collapsing the con-
tainer walls, without introducing air into the container. The material must maintain its
15 flexibility and toughness over a wide range of tempe:ratur?.s. The material must maintain
its flexibility and toughness at low temperatures becanse some solutions, for example,
certain premixed drug solutions, are stored and transported in containers at temperatures
such as -25 to -30°C to minimize the drug degradation. The material must also be
- functional and resist distortion at high temperatures to withstand the heat of steam stexil-
20 ization; a process which most medical fivid containers and nutritional products are
~ subjected to prior to shipment. The sterilization process usually includes exposing the
container to steam at temperatures typically 121°C and at elevated pressures.
For ease of manufacture into useful articles, it is desirable that the material be
sealable using heat sealing techniques. The material therefore must maintain sufficient
25 thermoplastic properties to melt upon heating.



bi ol ogi cal hazards, it is desirable to use a material that mnimzes or
elimnates the formation of environnentally undesiragb%ﬁ$ d corrgilve
inorganic acids. 10 It is also desirable that the materi from or
have a | ow content of |ow nolecular weight additives such as plasticizers,
stabilizers and the |ike which could be released into the nedications or
biological fluids. Due to its ability to neet' a wde variety of functional
requi renents, flexible polyvinyl chloride (PVC) has frequently been the
mat erial of choice for nedical bag 15 appkl-cations. PVC al so offers the
di stinct advantage of being one of the nbst cost effective materials for
constructing devices that neet the above requirenents. However, PVC has a

nunber of di sadvanAﬁyﬂmrwquifemanﬁskﬁhmhmmeﬂm@ﬁenﬁelﬁﬂdmﬂét%ﬁ@ﬁtﬂe S'ﬁ
[ ncorrpatl bilj ti;é/hof PV rrgﬁ)iunds with certain dr concerns regar
chlorine corf®

Bratarigbalionits i !ISQaﬁ‘@rﬁlOgﬁ@W:}@gthaeg@t ive
ket 04 |
dovi sed’ o epsihe® E@%plaﬁom 3 B o PP 08 ol TR} il Beipeaigp of low

expensive to m&lbbﬂﬁﬁﬂhghﬁlba&hﬂﬂlé hts'Bonsthict Ble drhfle. FAKEr benefits are
requi renents. Pol on efins and pol yolefin alloys have been devel oped which

nmeet mehy of Teplized Dy ggingarrastenal ghat abows tiermalneprocassing afisbrapoateral o dinedt
t he di sadvanta:es assaciated with 25 PVC. Polyolefins typically are
conpatible wit %‘Fﬁ'g?c "i cations because they have relatively | ow

extractability to fdhdse ch?ﬁherQ% &l &l ﬂ?cﬁé@of%ﬁ%{" gﬁsﬁ{éilﬁoé tgﬁ‘jﬂugm%s

they do not generate harnful degra ants upon 1 nci ner bl e

for ther noplielogical bazaeds, iifis debingbleed wsd & aaria rtkatanintmizbd 6f blivendiad fidi al s
that may provjde 1 6 Septenber 2004 -3 an econom.c.alternative to PVC

However, ther @P@W P@P@@Y@%@M@ﬁ@?@osﬂwmml%he f avor abl e

attri bystes of PVC Qﬁlaﬁﬂ Iems have e
encoun%l%red in um%gcertal n géo 0 efufa a?ﬁ%ﬁ’eg%ox@g{ AR A tﬂ.ﬁc#dow
Sucht ubi ng hasoleestar wewmmguapwplﬁsﬂci@ﬁﬁsﬁbmhﬁﬂ bRlIieSwhieh SQutliftat it
is readily susceptible to cutting, shredding or scoring when clanping the

t ubi ng usi ng lﬁlegserdd@t%ﬂlampdmnwormlpwmudg‘m ef ms that have favorable

nodul us attri bute h ultra- ensi.t enes, have_ne] t| ng

poi nt tenper at ur egDB%?q)%s[aﬁ 9 megh, @ ﬁmﬁdﬁo‘%ﬁ?@@@%‘%ﬁ’%% flexible; g

wel | known  t Nty PechlbAd{ENECPasoRRRILAD) bAGRRL Sndtéridbf Bhdibe BRGhGK N2 N9
15 applications. PVC also offers the distinct advantage of being one of the most cost-

-|

effective materials for constructing devices that meet the above requirements. However,
PVChasa nun_:tber of disadvantages in the marketplace. These disadvantages include
incompatibility of PVC compounds with certain drugs, concerns regarding chlorine
content and its effecis on the environment and a growing negative market perception of
20 - PVCin general. Thus, many materials have been devised to replace PVC. However,
most alternate materials are too expensive to implement and still do not meet all of the

above requirements.
Polyolefins and polyolefin alloys have been developed which meet many of the
requirements of medical containers and tubing, without the disadvantages associated with
25 PVC. Polyolefins typically are compatible with medical applications bécause they have
relatively low extractability to fluids. Most polyolefins are environmentally sound as
they do not generate harmful degradants upon incineration, and are suitable for
thermoplastic recycling. Many polyolefins are cost effective materials that may provide



10 radi ation increases heat resistance of the polynmer matrix. The chem cal

cross-links are coval ent bonds across separate poly greatly
retard the tendency to deform and flow at high tenprenriét %é"rb g@@ above

the nelting point of the polynmer. For exanple, United States Patent No.
4,465, 487 assigned to Teruno discloses fabricating steam autoclavable

nmedi cal containers by irradiating ethylene vinyl acetate copolyners 15 with
hi gh energy (2 Mev) el ectron beans at doses betvveen 50 kGy and 100 kGy to
achi eve get contents of between 50% and 853% The 487 Patent discloses
that if the EVA sidewalls of the container are irradiated to achieve a gel
content of about 50% or higher before being seal ed together they are
easily peel edn@pandmic(aﬂemaﬁm 10 PN&S Poweuyr, C}!&:é@r@ﬁ%g dlesra ovagempdpent

di scl oses |rra|at|n ont ai after 20 sealing the
cont ai ner i nfPaeIEH V@ %ng\?@ﬁeﬁ EE)X@W@?@E’SE?&I ed. Sinilarly, US.
Patent No. 4,453, 1ehiR Balv€ BhidehodBAtefAl in GRRMzVeRRhSpolfdleMsEYA and
ot her materi al s. %%P Q%E ater?t g{so di scl oses the s?lrgp of fpnc}team ng the
autocl ave r ef&tﬁtc@t@&@d@dalﬁlfﬂ;gbﬂuﬂimbmghasﬁaengnmdmlmrbpomahrﬁmchammgnsimser ay

el ectron beam .The 940 Patent warns that .if the cros I|nk|n é§§<1;§Exads 50%
the usé of heathatitisrsadilysysceptiblsieeutiing shrsdfing or sceppg When planp

cont i ner o - SSRGCRe Syt AR %&I"iﬂ% %@??ﬁ%@%ﬁ%ﬂﬂgﬂm‘“ 'PE‘ Sat ent

does not di sh&ses ulBbowSnsity pbieibglenes | ahe nelibiy pentriehipeptirgpbelpwl thae. | t
al so discloses that irradiation before formng results in articles with

poor heat seaewbﬁdmsngmutmlaweum@@S% 28). 16 Septenber 2004 -4 United

S P No 6 0 bot.h e
atsglt Sﬁeeat glntscl osdt 1&‘4?@3@8 moﬁﬁﬁ!ph Fpe%l%aé tgargbgrtﬁg%%&? ’?'ﬂ’t
pol yetfiyl ene ity nbout es%%&:@clﬁﬂﬁ@c Aﬁu@wg&eaﬁmﬁmmeaﬁeﬁﬂcm&osaqmm

copol yner havi ng 18% vi ny acetate content. After the container is
fabricated bmdw@m&mMsssqﬂMeﬁo]gmmdmnsMgrﬁﬂsmdfhm@sﬁweﬁm

ol cet ron bearfPdckey Q?aiﬁf'eé‘#ﬁ&%%g%@ SremRapova e FeHREGRRiG: of BRaTyeery | Efe
R emivmu v e i ey
various phar Wﬁlﬁbﬂaﬁblé:h&hw mbdmﬂdm@mdlauﬁgmhyhhe viayl memtctwpblyimensi es
were apparent in this material construction: 1) to fabri nt ai ner
fromths mtwith Mghcemesay (cMewhelepteon beams #eloser Retwpen 5%@%@&3&@86%(%6 2 the
achieve gel contents of between 50% and 85 %. The ‘487 Patent discloses that if the
EVA sidewalls of the container are irradiated to achieve a gel content of about 50% or
higher before being sealed together they are easily peeled apart. (Col. 4, lines 20-30).
_ | Accordingly, the ‘487 Patent discloses irradiating the sidewalls of the container after
20 sealing the container into a pouch leaving only a port area unsealed.
‘Similarly, U.S. Patent No. 4,453,940 discloses fabricating medical containers
from EVA and other materials. The ‘940 Patent also discloses the step of increasing the
autoclave resistance of EVA by cross-linking the material with high energy electron
beam. The ‘940 Patent warns that if the cross-linking exceeds 50% the use of heat
25 sealing becomes impossible. (Col. 4, lines 27-35).
United States Patent No. 4,401,536 discloses crosslinking semi—rigid containers
composed of blends of polypropylene and EVA or EEA. This patent does not disclose
the use of ethylene alpha olefins with polypropylene. It also discloses that irradiation
before forming results in articles with poor heat sealability (Col.4, lines 25-28).
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cross-1linking process, since the cross-linked EVA layer is difficult if not

I npossible to seal (this renders the manufacturing pr%ﬁ
inefficient); and 2) the radiation dose required for su e?pﬁ%r}@%r%ﬁom

cross-linking also rel eases significant quantities of acetic acid - a

by- product of the radiation exposure. Since the HDPE presents a barrier to
gas 15 transm ssion, the trapped acetic acid can render the fluid contents
quite acidic-- a very undesirable outcone. U .S. PatentNo. 4,643, 926
assigned to W R Gace di'scloses fabricating a nedical solution container
froma nmultilayered material where, in certain enbodi nents, the | ayer

I ntended to be heat sealed is constructed with pol ypropyl eneas the main

i ngredi ent. Since Uflitdd Stafes Phleht MOQWEBODIF0k aRA YIS Ub@ﬂﬂ%s%&%ﬂ%@éﬂ%

sci ssion when exposed to radiation, fhe heat sea Iayer
t her mopl ast i (assigtes; disslosea mfedbel wgtmmm&lemoedtrudﬁddmgh deamty polyéthyiese skin

Therefore, the entlre mul ti fllmca be heat - sea and_survive

aut ocl avi ng. q L‘ %%%?Ylﬁn% eFﬁH??‘?H"i)?é‘?‘%@ 12bawt 185m vimd t he
possi bl e nee‘geﬁi cBﬁtQ%) ciﬁ@t\‘tﬁ[ﬂgi n
the film (See USe 25 Patent 5,445 Sg to rerm\)Fej t he amd%gwby%l% g‘ﬂﬁ?ést of

irradi & ing Bdﬂ,ﬂmm@uﬂﬂyhaub;pcmmwﬂiﬂgmwﬁabaﬁddﬂwmmgﬁbn y
hi gh. Furt her SI nce the film | s construct ed of several very dissimlar

materials, preded®y heapysrslergiospl sheut & May. The hishdensitinolycthylenc layor agis as o

ey C‘;'r hire 40 éﬂ%@l‘ﬂéé%iﬂ%%é“"“t e R T R e T

di scl oses a m&ﬁmﬁ@d&&ﬂi&%ﬁh@?ﬁhﬁbﬁﬁy%ﬁ&ﬁﬂﬂaﬂhﬂﬁﬁbﬁtﬂmﬂt%%“%@%nd

seal ed | ayer contains additional antioxidants to retard cross-li
to facilit at sevral serions defipiqnoiss weroappatanbi thiy mitedia comsstructiom )l tefabRedte at
ferentj.al cross-Ilinked nultilayer film

1,125,229 discloes t.her  di
where the outcé’fl{@ﬁ?g-?o Zngterial constriction the, container foust be  befprecihe

const ruct i ONSradsSlinking Fidbbds! UG the ﬁgg g% ﬁﬁ

I ssue of self adhesi on dur| hg aut ogﬁ%%&%‘}é tl%%tﬁ@ g %S}Dﬁtﬁg sun
di scl oses amsegl {tidy emdensrthentaanfactoeing pricessnieap inefiician); ahd2) theirddiatéon dose
radi ati on cross-linked guter layer. and, by controlling the irradiat.i on

process, a ndRIEFELer Fulfkicat Pli‘?FFePD]@BaPlS p &Glegses MCM%W@EMUG@S@%

can be of nt.ain ed to sh I nk

appl i cation ?1‘ i’gé é g)rég%g ﬁ%drle g’%’ s&gugan ﬁ@&?ﬁé’&?‘&“’?& ﬁ;gagaﬁer

that nist naltfﬁ:ﬁnﬁss&iﬂbﬂie&l‘dpﬁﬂhﬁeﬂ& &icBdn fcﬁdéf%é‘ fRid contents quite acidic- a very
undesirable outcome. |

U.S. Patent No. 4,643,926 assigned to W. R. Grace discloses fabricating amedical
solution container from a multilayered material where, in certain embodiments, the layer
intended to beheat sealed is constructed with polypropylene as the main ingredient. Since

20 it is well known that polypropylenes undergo chain scission when exposed to radiation,
the heat seal layer remained thermoplastic and capable of being heat-sealed to similar
sutfaces. Therefore, the entire muliilayer film can be heat-sealed and survive
autoclaving. However, the complexity of the multilayer construction and the possible
need of washing and incorporating acid scavenging compounds in the filmi (See US

25 Patent 5,445,893) to remove the acidic by-products of irradiating EVA renders the
process quite coraplicated and the cost very high. Further, since the ﬁ]m is constructed
of several very dissimilar materials, process recycling of the edge trim and other film

- scraps is very difficult and impractical without greatly reducing the Optlcal and
mechanical properties.



after an autocl ave process. The main objective of the present invention is
to provide polyneric materials that are, overall, superdor to e
materials, of which we are aware, which have been qﬁe‘%%%?%?gﬁﬁﬁomm in
the art or have been commercially used or nmarketed. The properties of such
materials include flexibility, optical transparency for visual inspection,
and sufficient thermal resistance to withstand a steam sterilization
process at tenperatures up to 121C wi thout experiencing significant
distortion or self adhesion. The material §- shoul d al so-be non-oriented,
non adherent and capabl e of being seal ed usi ng heat sealing 20. techniques.
The materials should al so be substantially free of |ow nol ecul ar wei ght

| eachabl e addi ti VES. Parsdt Mo 5085323 discidses 8imiilagd: differembilyrasiibkediliout

t he generation significant anounts of corrosive inorganic acids.

of
Final |y, thewheiedhs haal-sepled layarepplains addisiopd antiaxidants foetad cespriinkipg and

Uni ted st atel BRI RAPscalthd 800k drodP it ShbRlse, (RIGAL PR T35208 1) o
mat eri al s f afiskiess afothéifrerefilidl ©fdsa inkeintiilfyes BRth whaklhe GlterdtaRR byR@InsC

conposition conprising: (A) 10 to 100 percent of a mixture of" (1) from5
to 95%0of at atwesstinloerhantesnidgweess these consinvetions asedlbmatiilaydr constuoticns and

et hyl ene/ a-ol efin jnteprpal yner, .and (.2 f.,rom5.ta 95% of high pressure | ow
Gensi by pol v 8 RO ASHEEShEpsnge B sl fbeSioh AHEAUITENDG Sopt enbar 2004 -6
0.930 g/cc; and ( fpl’aféﬁ} 5. 90794

consi sting of an ﬁzﬁt ra 183\', ﬂengpggggﬁgg%iﬂ%lggﬁghﬂa %ﬁ%@?ﬁl’%‘%ﬁﬂenm t)?

pol yet hyl enecomaihergith aaadiatien brss-lidiestsodtyr lapéryaidh bl edriroiling ehdittadiztioni ny|

acetate copolyner, and a hono e,neouslg:ybr anched | i.near ethylene pole;rrer.
The " 768 Pat BICCHobBO/GHO . &sa dayen g Thesgenmd apter layers ean b ofdiV Aor

et ! 88e) o oP by iRt STRRERE R Bl BB E e E b orb e, 7
pol ymer is bixeftdest diultablo ¥ a cnkadriBatGRie aRiithiaSubsthntiafly itH dntiveWHinde0

achieve all of the above objective sinultaneously. For exanple, many all oys
produce si gniftérsaraatdclaynpresesi t eriong; thus, they fail to meet the optical

larity objecti 10 _The.l j.ght ttering intensity. .ed by. |
Gepends on the doTEPReR HischleotRRREh R R B B HebRED BHer PEPHARIGE. and
the proxi m t reDlovbiaR, Siffefiaf td Wosh Mht&@as, 08t whith WO IROBERES wivith RavRSH&!

rule, the selection of ‘conponents that can be satisftfactorily
15 heretofore known in the art or have been commescially used or marketed. The properties

of such materials include flexibility, optical transparency for visual inspection, and
sufficient thermal resistance to withstand a steam sterilization process at temperatures up
to 121°C without experiencing significant distortion or self adhesion. The materials
should also-be non-oriented, non-adherent and capable of being sealed using heat sealing

20 techniques. The materials should also be substantially free of low molecular weight

" leachable additives, and capable of safe disposal by incineration without the generation _
of significant amounts of corrosive inorganic acids. Finally, the material should serve
as a cost-effective alternative to various PVC formulations cutrently being used for’
medical devices.

25 United States Patent No. 5,879,768 discloses a pouch for packaging flowable
materials fabricated from a material having a seal layer of a polymeric composition
comprising: (A) 10 to 100 percent of a mixture of (1) from 5 to 95% of at least one
homogeneously branched substantially linear ethylene/c-olefin interpolymer, and (2)
from 5 to 95% of high pressure low density polyethylene having a density from 0.916-



processed into very small domain sizes, and yet with a m ni nrum of

refractive index msmatches, is a difficult task. Th i ntion is
provi ded to solve these and other 15 problens. 20 25%%@3&‘&%@?&

Invention In a first aspect of the invention, there is provided a towable
materials container conprising: a first sidewall and a second sidewal |
scal ed together along a peripheral seamto define a fluid chanber, at

| east one of the first and second sidewall is a filmhaving at | east one
| ayer of a blend of a first conponent selected fromthe group consisting
of. (1) ethylene and a-olefin copolyners-having a density of |ess than
about 0.915 g/cc, (2) ethylene copolynerized with |ower alkyl acryl ates,
(3) ethylene copolynerized with |ower alkyl substituted al kyl acryl ates
and (4) ionoﬁﬁB@glmhmdQB)ﬂommﬁp%mhmbeﬁyn@rbl éﬁlaﬁahﬁorhlﬂéeegowmisﬁnébﬁﬁﬁ
about 99% to abqut 55% by wei ght of _the end,, a second conponent in an
anount by \A)é\ah'&ﬁf)w %ﬂ%pﬂysml@P@M%&wmwwmhw% pressyiee oot ed

fromthe gro [1S L4 o] r I ont.al ni ng | yner s 2

pol ybut ene. parisEGESithfne in oitlodst QRY Gt RhBIRIcR ol B R opb iy,
cont ai ni ng phiaptiesdiacethdndpdlpaed The! JoRIGkdnt dbesHoPdiadlba e Bhdv1BgH
polymers; and the 16 Septenber 2004 film has a nodulus of elasticity when
measur éd i n Bckadiatignawr woehit Bxiessddending theshomageneouslycranded 0absastialian

i nt ernal hazg whe asur i.n, accordance with ASTM D1003 of |less than
about 25% aﬁn‘?aﬁf’g}yﬂ% Oé'ﬂf?gi?i‘ﬁﬁm"glﬂ?rn‘@ﬂbw ORYIERCt han about 2 a sanpl e
creep at 120C-und 1 | ' e |.10l 50% for .5 a
filmhaving a thi ScamBR o 86 Bt s Wb sl St bommosein it3s 7, | 1,

can be heal disBelletd achicoo all ofthé #ovebbieanicnsindahsole ok Sdiiflc, oAy UG N
intact when the contajner _is' autoclaved at 121 C.for one hour. I'n a

second aspeckrogncq significoutlisht acaticting;dhuss they doil thenhest tht optidal elarityt ahjeative.
Coget B0y al op® B Pisfding, inciaehy GisEERI f Ta2p] PO AROEr o SHere0R |
toget her alo | :

bei ng of a fid; ' s ; ST - opent
sel egt ed froﬁﬁiﬁéﬁgﬁ%@@ﬁ%@o@g %&gﬁ’ﬁ%@g’n %Ij%ﬂ%)l’%@ 1}%&%@?0?
copol yner s hteeicomppaneiinsAs y gaferdl e, thésolection of cdinSkenBMEE car( b saflbfrioane

processed ipto very small domain sizes, and yet with a minimum of refractive index
mismatches, is a difficult task. The present invention is provided to solve these and other

15 probiems.

Summary of the Invention
In a first aspect of the invention, there is provided a flowable materials container
comprising: a first sidewall and a second sidewall sealed together along a peripheral seam to
20 - define a fluid chamber, at least one of the first and second sidewall is a film having at least
one layer of a blend of a first component selected from the group consisting of: (1) ethylene
and c-olefin copolymers having a density of less than about 0.915 glce, (2) ethylene
copolymerized with lower alkyl acrylates, (3) ethylene copolymerized with lower alkyl
substituted alkyl acrylates and (4) ionomers, the first component being present in an amount
from about 99% to about 55% by weight of the blend, a second component in an amount by
25 weight of the blend from about 45% to about.1% and is selected from the group consisting
of: (1) propylene containing polymers, (2) polybutene polymers, (3) polymethylpentene
polymers, (4) cyclic olefin containing polymers and (5) bridged polycyclic hydrocarbon
containing polymers; and the



15 copol ynerized with | ower al kyl acrylates, (3) ethylene copol ynerized
with ower alkyl substituted alkyl acrylates and (4) ,LQuoners first
conponent being present in an anount from about 9996P§%%B%%Fmggé§§y wei ght
of the blend; a second conponent in an anount by weight of the blend from
about 45%to about 1% and is selected fromthe group consisting of. (1)
propyl ene contai ning 20 polyners, (2) pol ybutene polyners, (3)

pol yrmet hyl pent ene polyners, (4) cyclic dgfefin containing polyners and (5)
bri dged pol ycyclic hydrocarbon containing polyners; and, 25 wherein the
filmis subjected to el ectron beamradi ati on having an energy from 150 Kev
to | OKev tfimHae%ntdRlcRisSPSIRGR:IGWHN mehfiRéd MRBSrdAekiith ASTRIINRE2 s KOy
16 Septenber 2004 -7a Brief DeScription of the Drawings Fig. | is a

cr 0ss- sect ithaneabout P08psia amiskashal heze whenmeasuredin ageardense with ASTMIN003F) g. 2

IS a cross-secti,onal Vi of . tdple |avered fi ft resent

i nventi on; of sathag#gﬂﬁ%g@ﬁ%@h&ﬂmﬁpggg%eg{egﬁﬁgﬁﬁg filmof the
present | nventl QQfsamﬁbﬁreeﬁat FZOa(L‘dn\»ierﬁpﬁ[baﬁﬁi@dﬁléds&mdd}%gﬁﬂttblﬁ%foﬁ 'S a
peritoneal dialysis contalner and tubing set; and Fig. 6 is a dual chanber

bag Vi th aafdel asthickness péframi abguithoilstecabput B milpend theddmmaodeibpat on The
present invention is susceptible of .enbodi nents in man | fferent .forns.
Preferred éﬁ%ﬁéfﬁ%ﬁf’gﬂweﬁﬁﬂmg(ﬁ%ﬁﬁhgwﬁ%S%ET’%%Wt i ¥t andi ng
that the H%%ﬁ% w&h§QQPﬁyﬁﬁoh§hbﬂhbe consi dered as an exenplification of

t

the principles o e inven- tion and is not intended to limt the broad
aspects of the invention to the enbodinents illustrated. |I. Polynmer bl ends
and nonol ayer films therefrom Figure 1 shows a nonol ayer film 10 of the
present invent ilams sequsd aﬁmﬁmfalgeemmmnthemmipéowdééraif@a’@éa nafehis container

apol ygrer bl gaghayi-ng a first conponent and a second conmponent. The first
conponent I s selected fromthe group of (1) ethylene and a-olefin
i nt erpol ymers havirigidewdRaad & ¥eddhd kidewall baledabgetherhldibba piripheral 8anet hyl ene

and | ower ?ol (El(gﬁlne a fluid chamber, the sidewall being of a film having at least one layer of a
blend of a first component selected from the group consisting of: (1) ethylene and o-
olefin copolymers having a density of less than about 0.915 g/cc, (2) ethylene

15 copolymerized with lower alkyl acrylates, (3) ethylene copolymerized with lower
alkyl substituted alkyl acrylates and (4) ionomers, the first component being present
in an amount from about 99% to about 55% by weight of the blend;

a second component in an amount by weight of the blend from about 45% to

about 1% and is selected from the group consisting of: (1) propylene containing

polymers, (2) polybutene polymers, (3) polymethyipentene polymers, (4) cyclic olefin

2 containing polymers and (5) bridged polycyclic hydrocarbon containing polymers;
and, '
wherein the film is subje(;,ted to electron beam radiation having an energy
from 150 Kev to 10Kev to provide a dosage amount from about 20 kGy to about 200
kGy.
25 '



acrylate interpolymers, (3) ethylene and | ower al kyl substituted al kyl
acrylate interpolyners and (4) ionic polyners, commonly.referr 0 as
ionomers. The first conponent is present in an amunBqu%ﬁﬁrg%%O%Q%to
about 55%y wei ght of the blend, nore preferably from about 60% 85% and
nost preferably from about 65% 80% 16 Septenber 2004 -8 The second
conponent. is selected fromthe group‘7é‘0nsi sting of (1) propyl ene
cont ai ni ng polyners, (2) butene containingpolymers, (3) polynethyl pentene
containing polyners, (4) cyclic olefin containing polymers and (5) bridged
pol ycyclic hydraocarbgn ontai ni ng pol yners. The second conponent is-
HeicHplion e I8E2 the 5 bl end from about 45%to about 1%

present in SES%H
{1649 Vo 6k B olay¥ #iiR oF o prisediin?biftitin; 20% 35%

nor e preferabl i‘?]l

The filmhas a nD us o é%eg'stl City en neasured i n accordance wth ASTM
D882 of |ess thaPighscidd-séfidnplsiicw afa vitipteriayertibiilen offibepreseatinventian;
accordance with _ASTM D1003 of |ess than ahout % .self adhesion ranking

greater than abofig Buspe paterizbeaniaine dapricated fom 3 filmof e pressobvaion, o

over pouch materials, .has Hﬁhﬁ'ﬁ&ﬁﬁﬁ . 120C at about 27 psi |oading of
| ess than or equgfg't“&s%s{)ﬁ/éﬁ%n the Tl Irlng%: n be heat sealed into a

cont ai ner havi ngp%ggli%ﬁ&ﬁbﬁéammis&gﬁi@efmuhiﬂgrﬁeﬂqhdMen aliquid filled
container is autoclaved at 121'C for oné hour. As used herein, the term

"interpol ymer" i Kig.6des dudsbpberbag witapeelable ssatsepprating ths chambei or bl ock.

Sui t abl e et Iega and_%-ol efin interpolyners preferably have a density, as
measur ed by | ess than about 0.915 glee and are commonly -

referred to as ﬁ%érés&?{t’ ifegioh ¥s fRtapabivd et ddibBitFln mdhy defdraw fansi ty
et hyl ene (ULDPE) and the I ke. The a-olefin should have trom 3-17-carbons,

nmor e pref er Pedfgrréd embedithnta nd trenater?idn preediecladpdywith Seamdstiandimgthat the
preferred formof_the invention, the ethyle and a-olefin, copol.yners are
obt ai ned usiPERseBlditplasuzsis g be gensidreedas “%#lepgg&@a’é?rh tﬁ"’%‘?‘fcg’l@‘a‘{% en-
systens, anpnn . her . i ggﬁgi botineats038
and 5, 272,2 ﬁgﬁhﬁq}ﬁ%ﬁ@%ﬂ%ﬁ@%h@% e?sidr%ec%p[)lg yr?gl?éﬂﬁ%flude t hose

sol d by Dowjffhamitsgal Conpany under the AFFINITY tradenane, Dupont Dow
under the ENGAGE-tradename and Exxon 25 under the EXACT and PLASTOVER
tradenames. The tleReolymheridends sad mapekayenfilans therefram: o cononomers havi ng

the formila set Figure 1 shows amonolayer film 10 of the present invention. The monolayer film

10 is fabricated from a polymer blend having a first component and a second component.
The first component is selected from the group of: (1) ethylene and c-olefin
interpolymershaving a density of less than about 0.915 glec, (2) ethylene and lower alkyl
acrylate interpdlymers, (3) ethylene and lower alkyl substituted alkyl aerylate
interpolymers and (4) ionic polyme:s,.coinmonly referred to as iqnomers. The first
component is present in an amount from about 99% to about 55% by weight of the blend,
more preferably from about 60%-85% and most prefeiably from about 65%-8 0%.



forth in Diagram 1l: 16 Septenber 2004 -9 Diagram| The R group refers to
al kanes having froml to 17 carbons. Thus, the ternil Q'ﬁ zg ggryl at es”
includes but is not limted to nethyl acrylate, ethyl %H%{E‘ 26)
acrylate and the like. The term "al kyl substituted al kyl acryl ates" refers
to conmononers having the 5 fornula set forth in Dlagram2: R R H2G!"

2 9 Diagram2 Rl and R2 are al kanes having 1-17 carbons and can have the
same nunber of carbons or have a different nunber of carbons. Thus, the
term"al kyl substituted alkyl acrylates" -$ncludes but is not limted to
met hyl nethacrylat e, ethyl net hacryl ate met hyl ethacrylate, ethyl

et hacryl ate, butyl nethacryl ate, ethacrylate and the |ike. 10

Sui t abl e propyl en@@é@ﬂ%ﬂﬁpﬁ’@f’%ﬁ @tﬂdﬁ‘b provp condbting eftl (Nrsopylae

anat or pol yrep L PsnsBRERE LS iRk iR TR intereulraisaontriing

a- ol ef i ns hapbipshels, ycgclicdolefh angﬁulyh?e% ﬁadﬁ{‘gmmgmyo cﬁ YBh and

terpol ynmers 1 ncl ude random or bl ock propyl ene copolyners or
random or bl ewkaipingpolynesse Thy seoond bomporent Brprede;mmran anldur®by tvadiglet of the

propyl gne ang, a- o) e sold Montel | _under the tradenarre
PRO FA$< R&Wﬁ?ﬁ?&?‘%ﬁyﬁ 76, YT @H%rﬁ%@koutltﬁ%ﬁg prad mest

invention al 5ReGHL THA 36 | bl ends of propyl ene containing. polyners
as the secong&corrpgnent of 2E§r %?/end In a preferred formof the invention

the bl ends incl ulthe filmheas modulus of tlagtichiyWiRnanERREdIiR hBbrdalY Wik AOHVA
second propyl.ene contalnlng ol yner. The first propyl ene containing

pol ymer and PReé2 eblesH Bsicavintamsal smpeasues inaceadace sdilf r om
the propyl eng horPRBOY TFiess H38 gbt}{lnsg‘%, serﬂjadh&sion'rankihg greater than about two (as

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

Asusedherein, the tenn "interpolymer" includes copolymers, terpolymers either
15  random or block.

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

20 preferably 4-8 carbons. In a preferred form of the invention, the ethylene and ¢-olefin
copolymers are obtained using single site catalysts. Suitable single site catalyst systerns,
among others, are those disclosed in U.S. Patént Nos. 5,783,638 and 5,272,236. Suitable
ethylene and a-olefin copolymers include those sold by Dow Chemical Company under
the AFFINITY h‘adename, Dupont-Dow under the ENGAGE tradename and Exxon

25 under the EXACT and PLASTOMER tradenames.

'I_‘he term “lower alkyl acrylates” refers to comonomers 'hairing the formula set
forth in Diagram 1:




terpolynmers set forth above. In a preferred formof the invention the first
propyl ene containing polyner differs fromthe second pr | ene nt ai ni ng
polyner in at |east one of two ways. The first diffeﬂgﬁ%%%F§”Fﬁ®8?irst
propyl ene contai ni ng pol yner preferably should have a nelt flow rate of
fromabout 3 tines greater and nore preferably from 10 about 5 tines
greater than the nelt flow rate of the secondpropyl ene containing pol yner.
The second difference is the first propyl ene containing polymer preferably
has a nmelting point fromat |east about 59-C higher and nore preferably
fromat |east about 10 C higher than that of the second propyl ene
containing polyner. The nelting point is neasured in accordance

wi t h. ASTMD3417 ( Ent hal pi es of Fusion and Crystallization of Polyners by 15
D fferential. Scanning Calorinetry).agggkgirs ropyl ene cont ai ni ng pol ymer
can differ fromthe second propyle co ni ng pol yner by the first

di fference, by the second diffe# e or bly both. Suitable honmopol ynmer and
copolynmers of cyclic olefins and bridged pplycyclic “hydrocarbons and

bl ends thereof can be found in U S Patent s. 5,218,049, 5,854,349, 20
5,863,986, 5,795,945, 5,792, 824; PEsFaEuk opean Patent nunbers EP 0 291, 208,
EP 0 283,164, EP 0 497,567 which are incorporated in their entirety herein
by reference and nade a part hereof. In a preferred formof the invention,
suitable cyclic olefin nononers are nonocyclic conpounds having from5 to
about 10 car bgase pRubliéter I dikafihabibltidin 94817 Birbons. Zhusfo emsRbee bRl from
the group consistfng  of substituted and unsubstituted cyclogentene,

cycl opent adi ergylateydhcihdosdmeis notlidiieitoatitied eprylape ethiybaarglate, butyl acrylate and
cycl ohept adi ene,,. cycl ooct ene, cycl ooct adi ene. Suitabl e substituents

i ncl ude Iomeﬂh%hk?l, acrylate derivatives and the like. In a preferred

formof the invenbh&pwnﬁﬁ%&ﬁgEﬁmaﬁhggﬁggﬁghnﬁﬁgikﬁﬁgmgb&ﬁgﬂﬁ@&ghﬁ@ngﬁﬁ@nerS

have two or nore rings a re prefer y ‘contain at |east 7 carbons. The
16 Sept®nber faffdlasétiforthiyPiappamBe substituted or unsubstituted. Suitable
substitutes include | ower alkyl, aryl, aralkyl, vinyl, allyloxy, (neth)

acryloxy and the like. The bridged polycgglic - hydrocarbons are sel ected

fromthe group consisting of those disclpsed in the above incorporated

patents and patent applications. Suitable brid pol ycyclic hydrocarbon 5

cont ai ni ng polyners are sold by Tiﬁg@ggﬁﬁder % r adenane TOPAS, by Ni ppon
2 .

Zeon ‘ ﬂ_

Diagram 2

R, and R, are alkanes having 1-17 carbons and can have the same nurber of carbons or
have a different number of carbons. Thus, the term “alkyl substituted alkyl acrylates”
includes butisnot limited to methyl methacrylate, ethyl methacrylate, methyl ethacrylate,

dhyldhmnyhmabubdnmﬂbmnyhﬁabWWldhmnykﬂeandfheﬁk&
10 Suitable propylene containing polymers include those selected from the group

consisting of homopolymers of polypropylene, copolymers and terpolymers ofpropylene
with one or more comonomers selected from a-olefins having from 2-17 carbons.
Suitable polypropylene copolymers and terpolymers include random or block propylene
audemwkmscqmﬂwmmsornmmmnorbkﬂkpnqnmawkﬂnmﬂmﬁmﬁmwtmpobmum&

15 Suitable propylene and e-olefin copoljmers are sold by Montell under the tradename
PRO FAX, PRO FAX ULTRA and CATALLOY.



under the tradenane ZEONEX and ZEONOR, by Dai kyo Gonu Sei ko under t he
tradeannme CZ resin, and by Mtsui Petrochem cal Corrpa ¥3$’ ?ﬁe % éradename
APEL. In a preferred formof the present invention thef R rW?EfrI Rave the
foll owi ng physical characteristics: (1) a nodulus of elasticity when
measured in accordance with 10 ASTM D882 of |ess than about 60,000 psi,
(2) an internal haze when neasured in accordance with ASTM D1003 of |ess

t han about 25% (3) self adhesion ranking greater than about two as
defined below,. (4) no adhesion to overpouwdR-materials, (5) has a' sanple
creep .at 120 C at about 27 psi |oading of |ess than or equal to 150% and
(6) the filmcan be heat sealed into a container having seals wherein the
seal s remai n i nt acThevhesent ifivemtibh glsb dohteiptadescusiigpblends ofprapylons corgginiig 121
"C for one hour. The filmis,  al so sufficiently flexible to construct

fl onabl e rmt ePYEMEEHS{hE ﬁ?’é‘?‘&d comppentof thefplandy Mﬂﬂﬂ@éﬁ%%@!@m@m@m ess

mor e ‘pr of er by s aeio 2 ielh Bl 1O SaTuarbiR bRl s Sl plomy Ty
about 20, 000 mg@ommum firét preS e 2BERINLE ﬁolﬁﬁmtﬁsaecoﬁ\hgfoﬂﬂ@éo

flowable material container is an LV. container 1t is desirable the
cont ai n&r- coI mnmarpolmmh@ sdmtgd &mth@p@pubmh@mapoimgr capelymers and

ot o e pr cRtigRBEReL TR MoV 3ha Tadhd st of b Sui A BT utdiia

l'ess than abogintARingPO1ykeQifiERe ,gi:[i;tg ylﬁlt] epi@ the
purposes of this i nvg%t I on, sel f&%ﬁ%ésep?) ﬂ@ifi@ gﬁﬁl&M t endency (g# t he
.25 filmto acffewocwsys. | Theefirst dififctemge mﬁeﬁkﬁwmlmﬁ%ambﬁ@ppﬁlymwﬁfef&@my

det ermi ned wi t followng test Filmstrips are cut 8". X 2", with the
| ar ger di rrensﬁh?ﬁidrhﬁ"[ef?emﬁlécﬂﬁ’i“h@te afﬁ@@tabgﬁt%n@wr@mr.ap@m@répr@mabb ﬁﬂmo 2"

| ong tyhes ap Iy ﬁﬁﬁ; nd f.ilmis.held Iace
by corr%@esm n%br '([ﬁ}flg T yersh{éoge Pa'i%ofﬁeesece:o %o]?ﬂe%eco gg? ‘The
tubes are the’ﬂh@éaasﬂﬂd:mr@os d&aﬂ@c@tmﬁ:ﬁg holyniep re?&aﬂ&%ﬂé@ﬁmi 16
Sept enber 2004 -12 sanﬁhgs are allowed to cool for at Ieast ohe hour. e

filmis then PoibiEem about 7S higherandanompraforbly fromiatiesistatiout1 0P bighert o
the filmis r shown.in T TABLE 1.5 .Rank Observed
Fosult 1 The PR AP REEad piho T SonteihpoFaut e ARt ipheasurod
- ‘accordance with ASTM D3417 (Enthalpies of Fusion and Crystallization of Polymers by
15 Differential Scanning Calorimetry). The first propylene containing polymer can differ

from the second propylene containing polymer by the first difference, by the second
difference or by both.
Suitable homopolymer and copolymers of cyclic olefins and bridged pelycyclic
hydrocarbons and blends thereof can be found in U.S. Patent Nos. 5,218,049, 5,854,349,
20 5,863,—986, 5,795,945, 5,792,824; and European Patent numbers EP 0 291,208, EP 0
283,164, BP 0 497,567 which are incorporated in their entirety herein by reference and
made a part hereof. -
"Ina 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 .
25 can be selected from the group consisting of substituted and unsubstituted cyclopentene,
' cyclopentadiene, cyclohexene, cyclohexadiene, cycloheptene, cycloheptadiene,
cyclooctene, cyclooctadiene. .Suitable substituents include lower alkyl, acrylate
derivatives and the like.
In a preferred form of the invention, suitable bridged polycyclic hydrocarbon
30 ' monomers have two or more rings and more preferably contain at least 7 carbons. The




2 The filmis difficult to peel and significant surface danage results. 3
Sonme resistance to peeling and m nor surface danage ar% g Eedb4}§%|ght

resi stance to peeling noted with little or "surface er

peel resistance and no surface danage noted Ranks are deternlned by three
or nore individuals and recorded as an average. Adhesion to over pouch
materials is determned by the followng qualitative test. One inch w de
strips of filmare sealed into typical over pouch bags (nedium or high
density pol yethyl ene). The over pouch bag-liis then placed into a | aboratory
autocl ave at 15 252F and 24.5 psi g gauge pressure for one hour. After

aut ocl aving, the bags are cut open and the strips renoved. If the filns

separ at e fr opgnbhBareSubfied of\iuisiBstituleg AR hitdble SlRREIesTRE BWet A1RYT, hdyi)

surface, a ran ing of no adhesion (N) is given If the film separation

produces vi sillyld aimde altdoxanimeth) iasrydpxye and vthe j 1den. c alhen drideesdt rolyekclio t he

be g VE‘;?CBO%@@é%ﬁE”‘ AeleBRd R U0 Ehbddie SheRCSAPER i R %?'r ' ps
having a t hisdonssia 13 BAd batentHppHcdtiond bSiftabldbridded }iolyc?cﬁdﬂiﬁd%

controll ed oven and oading Wth weights to produce -a stress of about 27

psi. After | canfaining polymersaraspleby Ticoneunddr ﬁhestradepgmné‘ﬁﬁ’ASe hpWappamdeanhe

< capanl o oftae: f LakABRS ATNER, REZFONOET By IR, CRRR Ay andenfi 11

adequat e heaty;38amd G7 {RBM by MRS Pefrbstethiéd CoRipABY unded &1 iRdeaBf QPEL Shown

in Figure 3, 1s fabricated fromthe filmby sealin perlgperal edges to

define a centrall ﬁnmmpma fomupﬂthecpmmmvem@n e fhefhlewinigt h

t d bj d t 16 t.enb 2004
Srert 1 i oyt et dadiar 4 h it e i R SRR Rconfipain, of
the aujpcl aveygmyichss, Imséltﬂaﬁsabggn B@@O@b@ﬁ%ﬁﬁﬂi&&ﬁﬂﬂ&e@%ﬁv\%e&ﬂf&ﬂ

| ess than about” 25% and nost preferably”|éss an about 15% when neasured
in accor dancw:ﬂhncaﬁﬂﬂmma)lmﬁbfmstmplnmp@%s(&)fse]ﬂrdl:@mbnmhhjgcgwater
I nternal haze is defi ned Qazegéal ue_neasured whe both fil

sur f aces hav@%@??‘%ﬁé‘f’?éﬂ V1o - adhesiggto ovprpo %Falén@maﬁrﬂ
Processing Tq,praducs & isdd at%gdt 27051 RLERE OF1eb WG be Qftuat toAY0TREE (631t 2T €

fed into an
film can be heat sealed info a container having seals wherein the seals remain intact when
15 a liquid-filled container is autoclaved at 121°C for one hour.

The film is also sufﬁclently flexible to construct flowable matenal 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
20 flowable material container is an 1.V. container it is desirable the container collapse or
substadﬁa]ly collapse upon draining, 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
25 film to adhere to itself during autoclaving. This property can be determined with the
following test. Film strips are cut 8" X 2", with the larger dimension in the machine
direction. These sirips are rolled into 2" 1ong tubes approximately 0.5" in diameter. The
wound film is held in place by compressing the film layers together at one end with a
paper clip. The tubes are then placed in a steam autoclave at 121°C for 30 minutes. The



extrusion hopper at the desired mx ratio enploying weight feeders. The
materials are 10 extruded using an extrusion die to pr e a - | ayer
film The filmis irradiated with a suitable energy Sglgge;ﬁ?%{ﬂt&e%gﬁ seal ed
to forma fluid container. It is also contenplated exposing the blend to
radi ati on before extusion. The raw materials can al so be pre- conpounded
before extrusion enploying a single screw, twin screw or other conpoundi ng
nmet hods famliar to those skilled in the art. 15 The preferred method of
irradiating the filmis to expose it to apjgl ectron beam wth beam energy
from about 150 Kev 10 Mev, nore preferably from 200-300 Kev and a dosage
fromabout 20 kGys to about 200 keys-and nore preferably from about 60-150
kGys. Alter nahmpRk\are kit®wdd oA [ d [ o]

t hose skill ed _?n the arts. Met hgﬁlgﬁf%éﬁc%rigsﬂé .'nﬁﬁﬁ%ﬁgﬁﬁmﬂe

i ndust ry i nclesdgansgtouuwiading 284 rélativeziangge tothe film s faglesis shdwii én Table 1 as

ul travi ol et,ﬁel:lé:.% and chem cal (peroxides and condensing reactions). To
reduce or ni nPMI2% the oxidative degradation of the filmduring and
subsequent t gApEEYron beam exposure, it is desirable to reduce the parti al
pressure of oxygen in the-area surrounding the film being exposed to the.
radi at ibon. THhenkxydserv2d@realtti al pressure may be reduced by applying a

vacuum or by appl yi ng _anot her gas such_ as nitr’o_gen under pressure or other
known techni dues ﬁé’wgfawmtib&nmn@m%mthgmesumngﬂlﬁmr ed formof the

i nvention the - -oxygeR Mis ' ' ‘%]iﬁ 'g:ﬁggg | |8 less than-
about 100 ppm and nore prg%ﬁé{rng *O%egés%dsfq ancfg%ou 81;1%16#139 vul ti | ayer
films 16 SepBemberSoR@sistidocito @eclingandlioier QRN &b ndtequl tilayer film
20 including | ayer 12 of the nono-layer described above. In a preferred

form of the HnventHight xesistanemie-negljng ndipdwith lisde oteo swtice damage. The
mul tilsayer fizd m 2Q+¢C i ude a addi ti,onal | r 14 -or conbi nati on of
addi t ilgal |§yersqi°e€%%#%§laﬁ§?ﬂ]‘iw¥g%éﬁ‘ﬁm%%ﬂ§g kin layer, a radio 5

frequency sugeaps hﬁ'd@t&ﬂ&@ﬂby%ﬂé@bﬁﬁmﬁﬂﬁfvﬂlﬁ!&@&e&&&&i as #h HRRRAUS barrier

| ayer, a scrap layer, a seal layer and a core yer to nane a ftew. The
skin layer can be Axthgsidn tapvienpowehswnterinds is dotefmined by therfoBowingigasalittivenesThe
skin |ayer %%%dg apn, olefin terial_-such as hoxnopol ﬁmers and copol yners

of propyl ene C Wﬂﬂ%o @i spaled yntp typigal overpansh bags (medimaror hizh
copol yester, dedi¥abtiehyiine). The over pouch bag is then placed into a laboratory awtoclave at
15 252°F and 24.5 psig gauge pressure for one hour. After autoclaving, the bags are cut

open and the strips removed. If the films separate from the over pouch without leaving
damage marks on the film surface, a ranking of no adhesion (N) is given If the film
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.

20 ‘Creep properties were defermined at 120°C by clamping film strips having a
thickness from about 5 mils to about 15 mils in a texnperature 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
wete recorded, '

25 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 sﬁown in Figure 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 autoclave



10 copol yam de. The term "copolyester'" and the like is applied to

pol yesters synthesized fromnore than One diol and - | basi.c Ld.
Copol yesters as used herein may al so be characteri zegs%pg%'bt%ﬁr%%?s of

pol yet her and pol yet hyl ene terephthal ate. More preferably copolyesters as
used herein may be characterized as polyneric materials derived from1l,4
cycl ohexane di net hanol, 1,4 cycl ohexane di carboxylic acid, and

pol ytetranet hyl ene 15 glycol ether, or equivalents of any of the above, as
reactants Suitable water vapor barriers idAglude but are not limted to
HDPE, MDPE and pol yester (PET, PBT, PEN, etc.) Suitable gaseous barriers
are those that inhibit the passage of oxygen, carbon dioxide or other

gasses. Sui t atdritizgtich fredess. e dequitte hedl eeaid temaindntaciupbh Sorhpidtibwo ke yRsdl@res and
20 pol yam des. Scrap material generated prior to irradiation can be
i ncor por at ed &#¥o one or nore layers. |V Flowable material containers

Figure 3 shows a f I terial: Lner art L,cul ar | [ V.

cont ai ner 25 30. @%%%EH% E&V\'lésegéalﬁ&?n?{?ﬁhﬁgen? ﬁ%ﬁ?‘i«{s? (k)tﬁns e?ut%%;matr e 5
shows aperi t greRtabl} Réstharbabouel 5% vheh hfeaBiired Bdcchbrddfed with ASITM D003, For
contenpl ates fabricating nedical tubing fromthe blends of the present

i nvent idn. | tth¢ purposes e ingehtionginteriad 5 defined as ediarevaluomeasutsbdwghenyi | |
differ fromfil due .t o fhe.increased.thickne ngd round shape oftubin
DUt Subi no " i Bish S et R et PERRCitAoRRY] Gl ot o onor gy + anges
set forth above fq'ii. i’gﬁrlﬂérldﬂdﬂiﬁnﬁ%égfﬂgr 2004 -15 What is neant by

I'a |

"flowable material™ 1s"amateri that w | ow by the force of gravity.
Fl owabl e -mat eri al std pridaéotie filelofdee pridntlihepntion) taanmmatetidlspaaded éatooin
granular itens and the |ike. The container 30 has.sidewalls 32 placed in

regi strati on xHgsion hpaper af b desipdapixatio, Wwei -a #ls3ee f or
cont ai i ng fl Qua terial h.oas,.fluid I ankl mat erd al.. .Eor
cont ai géers e 'em?%f?ou &Wﬁ%ﬁf%ﬁ%&%ﬁéﬁﬂé% ?ﬁgﬁ%ww@a&#mﬁal
edges woul d hemsableefergysdiidéd antl i séfledio fHith 4 ifidRoR@irer. iRk 3bMeRipiéded
to fill and enpty the contents of the container 30. The sidewalls and port

tube can be dxpbsing thecklend tormadiation beforeextstoinayBre ww maletiplsican lalspdreaptes i | ns

set forth above. Sgéfrié)idngl 1 he i cal ar.tig_@l es fahricated fromthe
filnms and bl STPHPOHBET (PHHAC 2 %R0 Be ReiPSEe el SPRBUGh PHE fi 1 m

has been i1 aginifoRddifb mbifdds hrafifdr RABERE &ilicdlih B art.
15 The preferred method of irradiating the film is to expose it to an eleciron beam
with beam energy from about 150 Kev-10 Mev, more preferably from 200-300 Kev and
a dosage from about 20 kGys to about 200 kGys and more preférablsv from about 60-150
kGys. Altexﬁatively, the film can be crosslinked using methods known to those skiiled
in the arts. Methods for crosslinking employed in the industry include exposure to
20 jonizing radiation (gamma, beta, uliraviolet, etc.) and chemical (peroxides and

@)

condensing reactions).

To reduce or minimize the oxidative degradation of the film during and
subsequent to electron beam exposure, it is desirable to reduce the partial pressure of
oxygen in the area surr.ounding the film being exposed to the radiation. The oxygen

25 partial pressure may be reduced by applying a vacuum or by applying another gas such
as nitrogen under pressure or other known techniques for accomplishir;g thisgoal. Ina
preferred form of the invention the oxygan concentration during a nitrogen flush is ess
than about 100 ppm and more preferably less than about 40 ppm.

HI. Muitilayer films



Heat seal s canbe achi eved using standard heat sealing techni ques known to
those skilled in the art. V. Dual Chanber Peel abl e Sjﬁ%;C?ntaiﬁgag Fi gure
6 shows a dual chamber container 70 having a first chdREP P, 15
second chanber 74 separated by a peel able seal 76. The. container sidewalls
75 are fabricated fromone of the polyner blends, nonolayer filns or
multiple layered filnms set forth above. Dual chanber containers can be used
for nunerous applications such as separately housing two conponents for

m xing | ater. The conponents can be |iquidi#r powdered. The peel abl e sea
can be created by nodifying the sealing conditions such 20 that ‘the

peel abl e seal 76 is capable of being ruptured by applying a force to a

si dewal | 75  of tfmgmemaidWmWfomﬂﬁﬁyafﬁM%iﬁﬁéﬁﬁgﬁ ePithl pffBt 2 N
a liquid. By pressing on_the container sidewall 75 over t |qU|J)

cont ai ni ng cHBeRseleyerleseribad above inarmrefenied Korfd afithe invomtich thh mqpedagd shali eal

76 and b ' flLCi eat t h L 76, Wi || )t t |
rixing of t neuimsRLlavet e BuRS Bukeo, A nclitaranr adtBorvieres t gur o o
shows only ongmpashiah!oF sARionslaybis de&cfbﬁ“&&ﬁ%ngée:gguéﬂ;% ta%ﬁ%égu% gae;gc', abl e

seal s could be provided to creaté nunerous cha
shows X he pdusiquency siserptiblerayang wattrwepor batier layerga g@soud bartier 18y&9a scrap

contenplated. that th eel abl e seal s could extend between | ongitudi nal
edges or si ﬁ?ﬁ»&%ﬁ&%@gﬁé&%@mtﬂmﬁ@w t he permanent peri pheral
seam 79 to define 004 -16 Th eelabl.e seal .76 may
be created sinul tﬂgﬁﬁﬁ%cé%%%%gepﬁﬁmﬁaw&&ﬁﬁﬁﬁ? 'ﬁﬁe ore

or after the layepedr ivaroslefid faRial B0k B ha1RbpINARER and ERolymdRes gfe%‘andsea'
S

76 can be-created by controlling sealing conditions. Peelable s can be

created wit (¢thyleneapThec skinolayer maynalsot berpe pelyester, aspolyestes, Upslytunide or

enpl o to prowvide.ihe,5 perpanent ri pheral .seal..or by shortening the
Son UV | o Ropiiliiide] g B FEDER b nll e Seplisitto Sblyesigrs SREeNIzRE.
Furth ha e Bidre t ch@ibagd Stk SEd SR B 1.5 h

ocal i zed o ﬂian&iﬁcﬁ@lf‘dnd %g‘%%ﬂ%harjacter%gﬁeg?%%?% \émal%)orb%t her

| ocalized nodification of the filmsurface ¢

sui t.abl e t rea}hammal)izedlascb;mlmﬁsefpmly&ﬂmdaﬂdmlyetﬁjﬂewbﬁitm&temmef&ﬁlfd
using ult rasoS‘i)(ﬁ wel di n éo { echni ques, conduction heat sealing techniques
and ot her se& 5"*@6%‘%&@ ereiangy hesbaacicsizedap polymeric materials derived from 1,4

' cyclohexane dimethanol, 1,4 cyclohexane dicarboxylic acid, and polytetramethylene
15 glycol ether, or equivalents of any of the above, as reactants

_O

Suitable water vapor barriers include but are not limited to HDPE, MDPE and
polyester (PET, PBT, PEN, etc.)
' Suitable gaseous barriers are those that‘inhibit the passage of oxygen, carbon
dioxide or other gasses, Suitable gas barriers include but are not limited to polyesters and
20 polyamides.
Scrap material generated prior to irradiation can be incorporated into one or more
layers. '
IV. Flowable material containers
Figure 3 shows a flowable material container and particularly an LV, container
25 30. Figure 4 shows an 1.V, adminisiration set 40 and Figure 5 shows a peritoneal dialSrsis
set 50. The present invention further contemplates fabricating medlcal tubing from the
blends of the present invention. It is conternplated that the radiation treatment of tubing
will differ from films due fo the increased thickness and round shape of tubing but tubing
canbe effectively treated within the radiation energy ranges set forth above for the film.




VI. Exanples The blends identified in the table below were fabricated into
a nonol ayer film wusing an extrusion process. The fil S, expo to

el ectron beamradiati on having an 15 accel eration voﬁb\;%@te(@pq‘régﬂ%mo Kev
to 300 Kev for a dose set forth in the table that follows: 20 25 30 35 40
DuPont | Dowl0095908070 Engage 8003 Dow Affi nityl10095908070 PL1880
Exxon51020 PP3505GE1 Montell SA-51020, 3020 861 Montell SG 10 982 Seff
adhesi on123. 741NA124NA rank - 100 k 150 KGy124.551NA1. 32. 33. 3NA 200

k13.34.7511. 7224NA Tack to over YSNNYNAYSNNA- Pouch- 100 150 kGYSNNYNAYNNNA
200 kGyYSNNYNAYNNNA 120C Cr eepNANANANANANAMe! t sNA.

‘What is meant by "flowable material" is a material that will flow by the force of gravity.
Flowable materials therefore include both liquid items and powdered or granular items
and the like. The container 30 has sidewalls 32 placed in registration and sealed along
peripheral edges to define a chamber 34 for containing ﬂowablé materials such as fluids
5 or granular material.- For containers made through blow molding only or biow extrusion
longitudinal edges would be sealed. A.port tube 36 or multiple port tubes are provided
to fill and empty the contents of the container 30, The sidewalls and port tube can be
fabricated from one of the monolayer or multiple layered films set forth above.
Surprisingly, the medical articles fabricated from the films and blends described above
10 can be heat sealed even though the film has been irradiated withi electron beam radiation.
Heat seals can be achieved using standard heat sealing techniques known to those
skilled in the art.

V. Dual Chamber Peclable Seal Containers .
Figure 6 shows a dual chamber confainer 70 having a first chamber 72 and a

15 second chamber 74 separated by a peelable seal 76. The container sidewalls 75 are
fabricated from one of the polymer blends, monolayer films or mulﬁple layered films set
forth above. Dual chamber containers can be used for mmerous applications such as
separately housing two components for mixing later. The components can be liquid or
powdered. The peelable seal can be created by modifying the sealing c.onditions such

20 that the peclable seal 76 is capable of being ruptured by applying a force to a sidewall 75 \
of the container. Typically, one of the chambers will contain a liquid. By pressing on
the container sidewall 75 over the liquid containing chamber the liguid contents will flow
toward the peelable seal 76 and by applying sufficient pressure the seal 76 will rupture
to allow mixing of the components stored in the separate chambers.

25 While Figure 6 shows only onepeclable seal 76, it is confemplated that numerous
peelable seals could be provided to create numerous chambers. Further, Figure 6 shows
the peelable seal running between Iaterai edges. Itisalso contemplétgd that the peelable
seals could extend between Iongitndinal edges or simply around an area not intersecting
the permanent peripheral seam 79 to define a chamber. .



NA 550 (A) Ok 100 kG2001388841263NA2169828NA 16 Septenber 2004 -17 5 10 [y
M::% MNti>VY],. 'S >>S% rit {!SO k" A =T~Sf SE}.y' A"
KGy6338311843NA312513NA 200 kGy251316. 16212216922NA AlPSOPIRMRST ?894
NANAYYNANANAYYY 100 kGy 150 kGyNANAYYNANA NAYYY | nternal Haze

11.21.62. 82. 72. 73. 54. 34, 82. 2 ASTM D1003 Tensil e 286 1626 1283 1981 2882 210
modul us (psi) 03800665006110NA00060

-16-

The peelable seal 76 may be created simultaneously with sealing the peﬁpherai
- sidewalls or before or after the creation of the permanent peripheral seals, The peelable
seal 76 can be created by controlling sealing conditions. Peelable seals can be created
-with the application of lower temperature and pressure than employed to provide the
5 permanent peripheral seal or by shoriening the sealing times from that used to provide
the permanent seal or the like. Further enhancement of the peel characteristics can be
obtained with localized modification of the film surface characteristics (corona or otber
suitable treatment). - . .
1t is contemplated that the container can be sealed using ultrasonic welding

10 techmqu&s conduction heat sealing techniques and other sealing techniques well known
- in the art. '

VI. Examples
The blends identified in the table below were fabricated intp a monolayer film
using an extrusion process. The film was exposed to electron beam radiation having an

15 acceleration voltage of from 200 Kev to 300 Kev for a dose set forth in the table that
follows:

'i"
-’-'\'f_‘f\.i

DuPont ] Dow 100
20 | Engage 8003 _ :
Dow Affinity 100 95 g0 80 70
| PL~1880
Exon ' 5 10 20
‘ PP3505GE1 ' )

25 Montelt SA- 5 10 20, 30 20

: 861
Montell SG- 10
082
Seff adhesion 1 2 3.7 4 1 NA 1 2 4 NA
30 rank- 100 '
kGy

160 kGy
200 kGy
Tack to aver
35 pouch — 100
kGy
150 kGy
200 kGy
120°C Creep NA | NA NA NA
40 (%)

0 kGy .
100 kGy 200 | 138 88 41 263 NA 216 g8 28 NA

1.3 2.3
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ASTM D882 Dow Affinity PL 1880 is a ULDPE having a density of 0.902 g/cc.
DuPont Dow Engage 8003 is a ULDPE having a density of ,Q0.88 [ C Exxon
PP305CElI is a honopol yner of propyl ene (MFR- 440). is@/b%pgq"l% 2%%1 is a
propyl ene and et hyl ene copol yner(MFR 6.5). Montell SA 982 is a propyl ene
and et hyl ene copol yner (MFR 100). "NA" neans not avail able. 16 Septenber
2004 -18 CLAIMS VE CLAIM 1. A flowable materials container conprising: a
first sidewall and a second sidewall seal ed together along a peripheral
seam to define a fluid chanber, at |east_jgne of the first and second

sidewall is a filmhaving at |east one |layer of a blend of .a first
conponent selected from t he group consi stl ng of (1) et hyI ene and a-ol efin
copol yners haviEEEamm TR j S i A s D AR A
copol yneri zed Wi 1§ X% ;ovver abky Iﬁcrvsatesjs 433t than 31ccgd’5y rl:%za th
| ower al kyl subs390keit ed Al RY1| aGryll 46eg Abd (rﬁ_ t b |_22:T
corrponent bei ng \tf*ﬁi!ﬂh nNAp| d‘fﬁ)untYf lont aboft pMB t NﬁbcutY 55% by \/\El dght
of bl end fAreh uGIﬁHG |ﬁ¢"xr i n.iS .' Llu{uﬁ NJX i _‘MI— LTkF lJl_@Yuu IYUI]
about 5% to AtREhaltizeeAT{Oh T S| B2 G 2RO BFE PEQPUD THNYIZH TTd 80T | 20 1)| -
propyl ene cont dlmswn1ml nmer, (4) poliybutene pplyners, (i3)

pol yret hyl pent gnienglel yner|s286 ( 3800 \{d6d@ |db26f § A110c pNAal 1283 [podly mess2 aath (15)
bri dged pol ycydlireiuby@siodat bop corjt ai ni{fg pol ynefs; phd, {the 101 m h&d a
nmodul Jé) of el asltt ured intaccortdance-with -ASTM 82 of | esls

t han about 60,000 psi,_an |nt ernal haze when rreagﬁr ed in accordance wth
ASTM D1003 ofDqVééﬁl“ﬁ!é BEDPE hayingadeasityoh@90% & ck-anki ng of greater
t han about ZD@mﬁﬂphEEngageBOﬂ&thﬂKDBE&awngﬁamﬂtyoﬁHS%gg/oé | ess than or

T8 s and f‘mf’f‘gﬁé"‘n@b“d}ﬁ" e éﬁf B ARIE ) O ar having seal s

| Vi
Wnerelfﬁthe 3@ eﬂl% 1nlsa %@?m%vﬁgﬁa{yﬁ% gﬁ] 6r&ocl aved at 121 C
for one hour Montel$ %%ﬁ&Pﬁ%RY‘?W@ﬂ&MTG\ﬁHE?W nd conponent is a
propyl ene "NA" means not available.




contai ning polynmer and is selected fromthe group consisting of

honmopol ynmers of pol ypropyl ene, and random and bl ock random
and bl ock terpolynmers of propylene with one or nore c%ﬁ%ﬁ%%@? Zgggected
froma-ol efins having from about 2 to about 17 carbons. 3. The contai ner
of claim2, wherein the second conponenijgls a propylene and ethyl ene

copol yner having an ethyl ene content of from 1-6% by wei ght of the

copol yner. 16 Septenber 2004 -19- 4. Fhekantainer of claim 2-wherein the
second conponent is a blend of a first propyl ene containing polynmer and a
second propWEMRELARML ai ner polyner. ‘5. The container of claim4 wherein the
first propyl ene cont%y? . has a first nelt flowrate and the
second propyl ene leofit PgﬁéPmﬁ5§r§”@§FHHH melt flow rate wherein
the first nmelt f |aC¥Wstrs?&£vdlf5mﬁt%P§éEm§1 stlaewa'ﬂ hiedt th%f‘ﬁﬂn% 1 Ee&lﬁﬁzf%ﬂ deai®l t
flow rate. 6. The container of claim4 wherein t Tirs | ene

cont ai ni ng poHefmera Mwdshamben, st leastone 6f thovfirsiard sasdnd sidewal 1@ 1p‘rhimn&ne _
containing p fl ow rei,;n the first. flowrate
o about 2 B Ined e e P & RERA PR FEx comptial Rt iF b0 Btk o ner
of claim4 weanglifylch€ ahd bSdlefs 85pOIERGS BARASE Bty BPIcYshan absif 0815 I st

nmel ting point tenpéerature and the second propyl ene containing polymer has

a second rreIgt’qcmg’l)p&yrhttnetc@ppbfme(bwmécr\ﬁqrrallthecl‘ﬂates,t(3)réﬁlﬂeng poi nt
t t t h { t
ot 5C. o CORIBREATLMHRIOE AOLr R by ACp R b T RR A e B

contai ni ng RemybREnt bBmE preseht ﬁ%n@iMﬂﬁorﬂ@béﬁt goeiMeeaRiut 5 8aydvdifie gfecond
propyl ene containing polymer has a second nelting point t enperat ure

wher ei n t he the blerd, peseeondrommnonentingp emaunthy wejghtig Mertdﬁmtah@utsﬂéefend

| t
wherein {ne Gabga 7B Ratel fo S ket Sypdsinh W AYPRBMERE sl DL, 1
carbons in thpnidrag?2) pllybdbe: syrheis/G) polymethyiptnidnvpelymiets, (Heyclyicdlefinol ef i n
is selected fromthe group conS|st|ng of subst|m§ted and uniipgtltuted

cycl opent enéonfé%’ll&@@ﬁmﬁtﬁ @ﬁé ) badged pRlyeEslis hydiacpibng ceripiBing Podmasishept ene,

cycl opent adlagae cycl ooct ene, and

the film has a modulus of elasticity when measured in accordance with ASTM
D882 of less than about 60,000 psi, an internal haze when measured in accordance
with ASTM D1003 of less than about 25%, an internal adhesion ranking of greater
than about 2, a sample creep at 120°C under 27 psi loading of less than or equal
to150% for a film having a thickness of from about 5 mils to about 15 mils, and the
film can be heat sealed into a container having seals wherein the seals remain intact
when the container is autoclaved at 121°C for one hour.

2. The container of claim 1 wherein the second component is a propylene
containing polymer and is selected from the group consisting of homopolymers of
polypropylene, and random and block copolymers and random and block terpolymers
of propylene with one or more comonomers selected from a-olefins having from
about 2 to about 17 carbons.

3. The container of claim 2, wherein the second component is a propylene

and ethylene copolymer having an ethylene content of from 1-6% by weight of the
copolymer.



cycl ooctadi ene. 11. The container of claim11 wherein the second conponent

is a bridged polycyclic hydrocarbon having at |east 7 The
contai ner of claim 11, wherein the bridged polycyclic h&gerrpggﬂﬁ%géa

sel ected fromthe group consisting of polycyclic hydrocarbons havi ng at
|l east 7 carbons. 13. The container of cj@iml| wherein the first conponent
is an ethylene and a.- olefin copolymer Wherein the a-olefin has from3 to

17 carbons. 16 Se‘bt d e sontainguof cl 32@)‘ whergindhe spspRd eranpasenids aiblsnd ofifer ei n t he
first conpo }qgﬁ[ t he

a-ol efin has r %@gﬁggﬁgﬁgig&d%ﬁéﬁé% tg?ﬁg% &mﬁm nﬁ% wherein the
et hyl ene and a- oI.‘iaf Thecmpiaihyxrm"rclziimtlwbﬂmmnbdﬁMpmpyhnscmalmlpo@mat al yst.
16. The contaln lh mlgﬁ@ﬁ’ﬁ n the blend is, cte to el eciron
beam radi atllaaﬁ F?‘f melhheygae tse‘fqngrﬂr cg@ta}pggg PEKGy. 17.

The cont ai naheloflo® radeWHerdit i VRSt HAMNEWTAB % sboRESLiRRY %reﬁéﬂhaﬁ'tﬂé glicpga t he
container into a first chanmber and a second chanber. The cont ai ner of

claim17 vvhén‘étﬂOYVH@tepeel abl e seal extends between |ateral edges of the

container. 19. T ny 17. whe eel abl e s ext ends
bet ween end edgg"g g\ﬁ % ea@g)r ‘%}Iac’llarilgr w %em\!ﬁ ﬁf?hﬂ’iog?lﬁ c%‘tm&qngl W’imherel n
t he peel abl ¢has a#irstdslsilowirate ah@ﬂ@%edonﬂlpﬂapym;élcbﬂﬁi’rﬁig potdhefastaheca@nt ai ner.
21. Aflovvable materials container conprising: .a first sidewall and a

second si devadlf flawante yvherin thedpstfioyniptals gyt pHimey eredienhan thegesqndanelt f | uj d
chanber, thegslfdgwall being of a filmhaving at |east one layer of a blend
of a fi rst conponent sel ected fromthe group consisting of (1) ethylene and
a- olefin copol yrﬁer %ba«ﬂtmgexenfdammim\yh@émltmmst jmpylab@cﬁntﬂnﬁhg@owrﬁa, (2)

et hyl ene co d with | oner alk acryl ates, et hyl en

copol yrmeri zg'ﬂsfi\n ir§t ’ﬁlf‘gﬂ%& poigt tepperaiiise F‘%/‘{ the é%FOE PSHPYE‘BF §P‘§?’@§1Ed?fgy?‘§5 has

i ononers, t about 99%to
| onomer s, b*}%ﬁé‘? gfﬁ‘ ggpﬁ@%ﬁnerﬁga;n&g viHeREE e firstindfin@ PRH endpt A8 B9 99%

higher than the second melting point temperature by at least 5°C.

8. The container of claim 4 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 10°C.

9. The container of claim 1 wherein the second component is a cyclic olefin
having from 5 to about 10 carbons in the ring.

10. The container of claim 9 wherein the cyclic olefin is selected from the
group consisting of substituted and unsubstituted cyclopentene, cyclopentadiene,
cyclohexene, cyclohexadiene, cycloheptene, cycloheptadiene, cyclooctene, and
cyclooctadiene.

11. The container of claim 1 wherein the second component is a bridged
polyéyclic hydrocarbon having at least 7 ca:bons-.

12. The container of claim 11, wherein the bridged polycyclic hydrocarbon is
selected from the group consisting of polycyclic hydrocarbons having at least 7
carbons. |

13. The container of claim 1 wherein the first component is an ethylene and o~

-olefin copolymer wherein the a-olefin has from 3 to 17 carbons.



a second conponent in an anmount by weight of the blend from about 45%to
about 1% and is selected fromthe group consisting of:, ( ro e
containing polyners, (2) polybutene polyners, (3) poﬂ?é%#ﬁ%“ﬁ%ﬁbgﬁe
polymers, (4) cyclic olefin containing polynmers and (5) bridged polycyclic
hydr ocar bon contai ni ng pol yners; and, rein the filmis subjected to

el ectron beam radi ation having an energy”™ from 150 Kev to 10Kev to provide
a dosage anount f¥oifhabonitin@ilcdimtlowbdyemtth@ Gt cda@onenpis anisthydanstand ver of

claim 21 wherein the filmhas _a nodul ys of elasficjt when neasured in
accor dance W¢ 9@?&@% eé?mﬂ&%“ofeﬁﬁi‘aé%%’t'i@oé,%%o%si, an 16 Sept enber
2004 -21- intern r i 0 i 1] T -of | ess
t han about 25% ?ns' ?ﬁfé g? na &aﬁgﬁgﬁ%%ég??%@%?ﬁ%ﬁﬁ@eé Ia%ﬁ@n%%&%%so a
sanpl e cr eewbadindPhg asidgle sk cqaliystl oadi ng of | ess than or equal to 150%

for a filmhaving hi ckness of . fromapout. 5 mls.,to gbo 15 mls, and
the film can be A The sanager 9&“&?"& Ly ?fsﬁnﬁﬁ? g s Resied fQ clepELbeRT he
seal s remai NyhRLSEin SGHed ARokR Mol ARkt AGKEY tPMARY 200 RGy. 121 C for one
hour. 23. The cont al ner %f claim 21 wherein"the blend is exposed to a

oxygen partial pkeeJhecenthipesofictem lafwnthertomprisitigd peskablaseal dixidngbet o t he
el ectron beam radi at.i OHESt §4. The ,cont ai %r Ef claim 21 wherein the second
conponent i ORI HP A tist cBAPRET AR & SEEMMG PR ccted from the group

consi sting of hongqhy eBtSine of cRmMYIT WA i perlbld RAETKIRIAR Getherak
copol ymers and random and bl ock terpol yners of propylene with one or nore

corpnoner s deleea edgesfof i centpineti ns having from about 2 to about 17
o one and ot 1 b8 Rkl oA AR R R flclife GEPARG ARG § &

propyl ene and et ne"copol ymer having an ene conten rom 1-6%
by wei ght ofedgbeof thopotyi®:. . 26. The contai ner of claim 2l wherein the
second conponent is a blend of a_ first propyl ene, cont ol yner and a

. i ni ng,
second propyl ene ¥biharentrgernfidaim 17 whereimithe pesiabdly ??élr‘?‘l?ls “8? e3sbthiher ei n
the first p&f&%h&@?se%f)&ttﬁé @&MP&?' ymer has a first nelt flowrate and the
e

second prop e contal ning polynmer has a second
21. A flowable materials container comprising:

 a first sidewall and a second sidewall sealed together along a peripheral seam
to define a fluid chamber, the sidewall being of a film having at least one layer of a
blend of a first component selected from the group consisting of: (1) ethylene and -
olefin copolymers having a density of less than about 0.915 g/cc, (2) ethylene
copolymerized with lower alkyl acrylates, (3) ethylene copolymerized with lower
alkyl substituted alkyl acrylates and (4) ionomers, the first component being present
in an amount from about 99% to about 55% by weight of the blend;

a second component in an amount by weight of the blend from about 45% to
about 1% and is selected from the group consisting of: (1) propylene containing
polymers, (2) polybutene polymers, (3) polymethylpentene polymers, (4) cyclic olefin

_ containing polymers and (5) bridged polycyclic hydrocarbon containing polymers;
and, ' |

wherein the film is subjeéted to electron beam radiation having an energy
from 150 Kev to 10Kev to provide a dosage'amount from about 20 kGy to about 200
kGy. ‘ |

22. The container of claim 21 whe_reiﬁ the film has a modulus of elasticity

when measured in accordance with ASTM D882 of less than about 60,000 psi, an



melt flowrate wherein the first nelt flowrate is about 3 tinmes greater
than the second nelt flowrate. 28. The container of Is%i ;Bﬁ%rgﬁgiei n the
first propylene containing polyner has a first melt f OW T AL S t he
second propyl ene contai ning polyner has a second nelt flow rate wherein
the first flowrate is about 5 tines gregter than the second nelt flow
rate. 29. The container of claim?26 wherein the first propyl ene containing

pol ymer  hasinternal haze whanimensuisdiim ecoordnpes with ASTM P LORS of lesp Agngbaigy | ene
t ai ni oY NE: N : ' ' t wher ej ot h
Cor i S, PR AR e SR PR R i TREGRAL Gl L e

t enper at ur e \adest7 p& dsedidpCof 1643 thabi\i eqeAlttall H6Ys forf a filndhivin®a WiekRksof he first
propyl ene containing polyner has _a first _nelting point tenperature and the
second pr opyﬁ@ﬁ@b@‘&%ﬂﬂﬂﬁé’ﬁﬁmb’&)l S, mﬁ&hq@rrsaﬂl&aﬁe?sezbémozpn@l@écond

mel ting poi | - gl ti-ng: not rature is

i gher -t han TR Eaas i BSEAL Rt ook Shelf Bl oSl { i HRRGE" 1% The
cont ai ner of 1X1P@ifsn ¢hk holier ei n t he second conponent is a cyclic olefin

having from5 to about 10 carbons in the ring.. 32, The container of .¢claim
31 wherein the cyet lBe spniningr ofclaim Zd wheaeipthgblendis cxpoep to 8 A3y negtialf
substituted ' - s S0E ' ;] ohexene,
cycl ohexadi e‘?{ggufcé?‘?:#ﬁ&éip enlglfEt c%%/‘%‘llugﬁ%‘g%adl gﬁg%&%ﬁ%%c gﬁdeé?marﬁg%ﬁbﬁ

cycl ooct adi ene. 3B ThéreomtaintanfiodaimdXl wheaeimilad seaat einmpdnlent is @ poop)laenponent

Is a bridged ol.ycyclic hydrocarbon having at. | east 7 carbons. 34. The
contai ner - ofcoataig Ralymgrselester Som the ErOHR BONSYE PE POROPAIERER AR bon | s

selected fr A .ok FOmRAHASHRSE j at
| east 7 ca%?éﬁg&}g%@%(gﬂggﬁtﬁ?ﬁglrogﬁfglgilléﬁﬁgﬂg\ﬁ%gei n the fie spr%%?rponent

i s an a- ol efdfipropydenerwitlf orernor3ndre camonandre select&bfroifive-oledint havieg fiofn cl ai m 21
Is an ethylene and a-olefin copolyner wherein

wherein the first conponent
t he a-ol efi rf"bﬁ‘al%i ?Orag’ﬁi-‘ﬁﬁte‘i?ﬂ%‘“{?ar bons. 37. The container of claim35 wherein
the ethyl ene and & ¢h&fddlainF Y4B 21 Wherein the second component is a propylene

and ethylene copolymer having an ethylene content of from 1-6% by weight of the
copolymer. |

26. The container of claim 21 wherein the second component is a blend of a
first propylene containing polymer and a second propylene containing polymer.

27. The container of claim 26 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 about 3 times greater than the second
melt flow rate.

28. The container of claim 26 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 flow rate is about 5 times greater than the second melt
flow rate.

29. The container of claim 26 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 5°C.

30. The container of claim 26 wherein the first propylene containing polymer

has a first melting point temperature and the second propylene containing polymer has



obtained using a single site catalyst. 38. The container of claim2l

further conprising a peelable seal dividing the conta | f,i rst
chanber and second chanber. 39. The container of clai ﬁ%%ép\}\%@{?%iéﬁoﬁhe

peel abl e seal extends between |ateral edges of the container. 40. The
contai ner of claim38 wherein the peel a_b% > seal extends between end edges
of the container. 41. The container of claim 38 wherein the peel abl e seal
does not i ntageserd mekiag ppit tomperaipreyehereip the fiyst melting ppint temperature is

higher than the second melting point temperature by at least 10°C.

31. The container of claim 21 wherein the second component is a cyclic olefin
having from 5 to about 10 carbons in the ring.

32. The container of claim 31 wherein the cyclic olefin is selected from the

group consisting of substituted and unsubstituted cyclopentene, cyclopentadiene,
cyclohexene, cyclohexadiene, cycloheptene, cycloheptadiene, cyclooctene, and
cyclooctadiene.

| 33. The container of claim 21 wherein the second component is a bridged
polycyclic hydrocarbon having at least 7 carbons.

34. The container of claim 11, wherein the bridged polycyclic hydrocarbon is
selected from the group consisting of polycyclic hydrocarbons having at least 7
carbons.

35. The container of claim 21 wherein the first component is an a-olefin
having from 3 to 17 carbons.

36. The container of claim 21 wherein the first component is an ethylene and
o-olefin éopolymer wherein the a-olefin has from 4 to 8 carbons.

37. The container of claim 35 wherein the ethylene and a-olefin copolymer is
obtained using a single site catalyst.

38. The container of claim 21 further comprising a peelable seal dividing the
container info a first chamber and second chamber.

39. The container of claim 38 wherein the peelable seal extends between
lateral edges of the container.

49. The container of claim 38 wherein the peelable seal extends between end
edges of the container.

41. The container of claim 38 wherein the peelable seal does not intersect the

peripheral seal of the container.



