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WD 2007/ 050559 PCT/ US2006/ 041390 FI LM5, PACKAGES
PREPARED THEREFROM AND METHODS OF USE REFERENCE TO

WERI0OBSARPLI CATI ON Thi s application clai ns t hep@EDSI006/041390

of Provisional Application No. 60/729,705 5 filed on
Cct ober 24, 2005, incorporated herein, inits
entirety, by reference. BACKGROUND OF | NVENTI ON The

| ool ACK RS bRePER e e ekl AR SRR lor Use

sanme. Such filns and packages contain a conbi nati on of
10 perforation sizes and perforation densities that

A8 NGEWPB&@Rwé’%IﬂArTé%R/aI and |rrpr oved noisture

for oritbt migetton G BorRBE PG iskarL ABh Rliod®. 680,705
fildd 6:0OcRbef 24) Qo@?%&%é%@féﬁ? itd. Qﬁt ik Vﬁi‘%éf%i@?%é SO

rel ates to nmethods orm ng suc per ate
and packages, and to nethods of f||||ng such

%@%ﬁ%@l\]ﬁ (ﬁmﬁﬁhg&he i nvention rel aLes to
i e 15 strong enough to
Wi t hstaRGntdRGoR ?é}&te@{o sﬂ%%reftéd hhﬁ‘sgccﬁ‘ﬁﬁl %\%‘% ?éé?ts r%rlﬁﬂreql and to

| oads and the rough rfaces assocl at routine
packages Ptgpaﬂdi froimsthe Stmd: i Suchofilosend gackages ¢ditaip@wdmibination of

DR RaaE St oiton densitehgcdionsdor sfeege gy removal and
il ?ﬁﬁl‘é& hﬂﬁuﬁ'r&s&tﬁﬁk b ileh fé&{t éaﬂ:ﬁa 2&&%&1&1?18%18&%% ﬁffectlve

rained air nust be renpve
airtremnwd] dosigg prpeessmr[zed\ﬁllhlhg @finenmiveies sybseindest Mhe bﬂ@entmn also
air nmust be renoved f

%Mﬂlatles f&’;@tﬁ%& ?gfggn@g%{l aigg filfas and packpgeswandde ‘methods of
Rk DaELaYEd. Y 2AlitibA ghé ket glat@sot %ffora%ﬁrﬁlfdgtdlé‘t are

entrained air is renove Yy per oratlon
stropg crOpEh tawithstaidibe heasthxﬁhbdﬁkmgmnﬂlﬂl& :mbvtdﬂﬂialﬂdsaalﬁhnd the

| eaki ng. out; however, the aj nnent. of the powder
m}b%lﬁ et AsseR AT thrauae Redkeens 2l dishimtionisocesweape

duri ngy 11 owaﬁr f)éCh(Ll%lH% bR&iRESESiP s A’? g ﬁ%ﬁ?%ﬁx@aﬁgﬁé gackages

one net ho pe S 1o perforate
Hmge) es the_t[iaek@esz aredilidd by Im@surmiedmﬁfthatr fatldlmhe po‘ivﬂér particles.

a ka will | ctate nt of powder t hat can
&8& E’F myyst ‘h’é’nt?é(éil %‘Q@ th?) a@&t% e imteyeal bgg gressure will
tHopak© S84 1R ﬁtrﬁgt{uﬁ{] efl'kt@n?aln%ﬁ agqgust WORLEIVd eghg

pol yet’hyl ene teri I's pertorated 1n a nore or
pagfagaineaicquiriolled manndritozllow foa thagimuid Qajterifi® o fiht Shisdized

spaced determ ned di st an The bag is perneable
Powdsty Cﬁ\ﬁ’%@ﬁy’sﬁqﬁﬁw avé%%em%feigwerfeﬁaﬁa@ igwplastic bags.

AR S B B TRl R

reddinmentldfitbe pefdar ensebebaatoed esthadhe h@dfdatblaﬂﬁﬁr diete| eBehpd Auring

verage .
tahe f{lﬁgg process. As discussed above, one method of air escape is to perforate the

package. However, the size and number of perforations in the package will dictate the
amount of powder that can leach out of the package.

U.S. Patent 3,085,608 discloses a polyethylene sheet or bag, wherein the
polyethylene material is perforated in a more or less regulated pattem with a myriad of
perforations, spaced a predetermined distance. The bag is permeable to air under

slight pressure above or below atmospheric pressure-and is substantially impermeable
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di aneter of between 0.020 and 0. 045 inches. U S.
Patent 4,672,684 discloses a thernopl astic shipping

whaw7hs0ssng a thernoplastic inner ply, conpriBCHYSHE06/041390

mesh which permts the packaging of finely 5 powdered
materials, wthout releasing unacceptable |evels of
powders to the atnmosphere during or after filling.

Thi s reference scl oses an j nner ith 0.1 to
10 Bloh‘%*i"Fﬁ OF &atgr zg' Eﬁ%F%‘ﬁ%g Cl%‘?sé}ﬂ’p%ﬁ‘ﬁp? AR AN {yprage
Haeeh 95B9 afi'ld mrigchesheet material forned

froma irst layer an a second layer. The first |ayer -

has a (p8cRa¢m ks Rgi84dkcliensa thetm@plastizr shippimsbagfhaaingiaz e
in the range of 0.1 tp0,0.4 whj ch provides this

agpeeP SRR GOBI e P WenBich peruyks thy Packaging oy finely
gﬁ%d&gmatér?alﬁ%ﬁﬁaf efeabil %hacce%ﬂaﬁl%lf&ré S FRREAS thel NE

econ ayer as a r OU alr er rreab onstruction,

“attflodpheresiubiag an hfted filYing. Mpkis véfenreacd dis¢logpyiad iated mesh with 0.1 to

particles. U S. Patent 4,743,123 discloses a plastic
dhmEF PYBFIZES-ef i n material, such as a 15
I I
Sgr %/Ie g&@%gﬁ anfggg A@ﬁ%&%ﬁ%ﬂ% 6@1%"6 dﬂ disc c?s@&'% &g@ﬁﬁ'sﬁéé@ Shaterial

dormiedi from @ fBstdlyerahe hisedod I@red ’Bhec ftst laljr‘&tle;& Iaqirecfe&rrrmned
such a pag. The foil wall of the ba % is provided with

\Hengityfg @gfé?w%@f yriznindhorge etgddo Udonen nbiphgyovides this
3 bkl qiid (thotodi My Tt iR SO iy

tthetigh fed pems.i The sécoad Biybr 1ok atfiteodsdit-pérmeablesbatiuctibi,ind is

the 20 sarre as_the tensile strength of the simlar
bl bpap@alorum liqyid agd pgfickensity pol yet hyl ene

foil qf Sa%a&gﬁt 3ocflsc}(?§gs %B%BMag{ &%ng#o%f?ﬂﬁgtegﬁl such as a

bet ween 't er’fo ati ons

ipolyathylene afor bankagmgsmttynaﬂg |a1¢@t:cbmbﬁﬁﬁg particlesbf Rb@ﬂhtan 5 0 um
110 gmthe perfaration distance Is at |least 5 nm

588 aﬁkgﬁefé B staiping sieh paterialssandcp fogdimaterg) dewssuch ﬁéag “The

e
O AL Ty e I b RURARR o phlly - EPRR b B FAED, obtained by
\per ﬁidfauah Hhaata Pakimed sizé ef Se160 pﬁi T}ﬁ-:om&nde%tvmn the
the _bag, in_which an oxygen absorbent is seal

cfsh%%mf%moals iy seh deat e %ﬁ%l@tstrengthwﬁﬂ@rfoa lsg%@stanually the
%&rﬁgﬁéﬁle‘%e&hg ‘E{x %?h b @&g{faﬁf- n% ?Jd KAt @éi %ael%ﬁty

m Cr Oopor ous provi mna on't

@bl}&ﬂ@&:ﬂe&’d@ bfa tﬁ[dslmf:tswf 130t 190 ;J.n&lytﬁé dlstahaelbetd'bérf e @Biforations
softeni ng points, and, the Iai%‘{’ havi ng_a | owe

$580 e isgngseithan %@onabﬁs@ ipgag @P@ltb’mbfieﬂlé’@ﬁﬂeaf@% opgbout 50-

IS, di-sc a
118 l].lg‘?gl ggﬁﬁra?]oﬁ d%?a tfléaslgg glzn b*gﬁeni)a%gl%%r 9&5%@8%&%
@Bﬁ‘oﬁ&&td%ﬂll lﬂ%ﬂi&ﬁraﬂﬂﬁ@ Being 3tayi2red Wﬂx@é@'@&&o each other.
PCT/ US2006/ 041390  there is no difference between

pr ess -8 Ratenfidef32:84¢ disclpsana beg. edwinie af lnast part phthe maierial

constituting the bag, in which an oxygen absorbent is sealed, is composed of a
laminated sheet, in which a gas permeable sheet is laminated to one or both sides of a
microporous film to provide a lamination the two outside layers. The two outer layers
have different softening points, and the layer héving a lower softening point
constitutes the inner surface of the bag. The microporous film is disclosed as having a

plurity of fine openings, and as being gas-permeable, and water impermeable, when
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size of the openings is preferably fromO0.01 to 50
m crons, and the di stance across the short axis is

WO e®3/05038Mm 2 microns. GB 1 265 547 di scl oses aPQI/US®86041390

and apparatus for packaging particulate or 5
pul verul ent products in containers made of plastic
sheeting This reference discloses a container nade

erfor ed ogl ent ed Iastl Cdgg@ gﬂ%d "‘%‘Sﬁé%tﬁe%ag The

‘? F’bsr%& genﬁ% gwgen B¥ FHEE Qs
I
(%?Zse cdlfgllééeaosI a 'ga Irr?%g%c ed ?Q%?nl 2{ tu Eﬁ gﬁ%@g ‘régross the

phbst @kisyid kemat}mhéenncrcglsw th perfor at [ ons of 0.02 mm on

packagihg Bt dicfesns giogtaud FRREHS forBadksgRtculate or
%Jusf\%%upé%tﬁsro&ﬁc 715?:%%%?%%{ %Z@ep%‘i?sggts?%n %o'ﬁusﬁrefe?ércé fdcloses a
20064120 8Ad 8f piifdsated toeiehted plhafic S@éting) vheRah drtperforations have a

6,.086, 967, U Pat ent 389, 448; S Pat ent
gligmyerlss then e nge 350 05bS pa%ﬁg%cb@rgﬁu@ati‘@mreference

RGBS L7y SFRAIINN o BHBPREA RS, AP LI G

Gt fordidad of @02 mmbarngtémed offudkheeting.on No. WO
03/ 095197.. However, these references do not provid

f or flAdditienal fileiend eackseimgapplicatiopnarertisclasad bt §-5 Pqt%
%anﬁg § ?&%%Piéfs?fkw . B%a%&?&t%@ 5?61gje @?rﬁfeng g§39,|1 54; U.S

fl?dblheahdmN@rZODB,@QSﬂlle Wi.$ Bamntpi;mwﬂ ihs Paicat 6 O%}%I;CU S
effectivel allow for th ease of entr

aPaltent WisSH- A8 Celpter e, 60|7erSaé’éteaF S43383; ﬁmpeafl ﬁéte@t
[
el REND PRI b o bt A bR o, 500031 A1
Hatekagiong Hu‘bheamnaml Waves/gried4 rediaknesionglRuptcitioasNo. WO
There is a further need for flexible packages

32(&95 fromsuch filnms that can be effectively 25

fill
i 1| HRE B ESEHEM ddhf pRAMEE AR b flped Blkpared from
bréathabde fiinss; wdsairhrabosteffettive to Procricaand have gvod tmdehanical

removed in a . controlled manner, to allow naxi mum .
PapRsiismandwhichean pe eHfectivalyiadamdsrpressves with gpetidery material,

face.:
gL bRy G s 0 B
dedkapé ogdwst.f ast and efficient rel ease of entrained air
during_a 30 filling E)rocess The package nust_al so

mai nt aiyseh @f@dﬁia%‘?ds 4 preathableifdms yyfuchyge gostfegidva o groduce,

'ﬂ?é?ﬁgig}f dne egrcﬂa]@*é%\fl gfhneg Wg%%ﬁ%@%&%ﬁﬁro&ﬁeg There is

%ﬁﬁhﬁ&&@@ f&ﬂe&ﬂﬂe pidkagesSgepdriibfroi@atcly Aliey thhechnddrafRetively

the filling of a bag can increase the bag tenperature
filled under pressure with a powdery material, and will effectively allow for the

release of entrained air. As discussed above, the entrained air must be removed in a
controlled manner, to allow maximum capturing of the fluidized powder and the
reduction of powder (dust) on the exterior surface of the bag. Thus, there is a need to
minimize dust, while allowing a fast and efficient release of entrained air during a
filling process. The package must also maintain a good moisture barrier and good

structural integrity, especially at elevated temperatures. In a typical powder filling
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as high as 100C. There is also a need to develop filns
with mniml surface defects, printable surfaces and

w@omdostssuct ural integrity. There is a furtherP@EER0D€041390

devel op a breathable 5 filmwhich does not require a
high filler | oading. At |east sone of these needs and
ot hers have been satisfied by the foll ow ng invention.

SUMVAR THE | NVENTI The. i ti i d
JIDBT el Ermsra RO s Y Ree Sa Bereryt e g dergppranre
Wi eigh 43 Tobecat | east one layer conprises perforations

that are individually of a size |less than, or equal
to, 10herd isabsas rend fo dewdlogHdmeiwitl ménimat suwofacé defhets, printable

Do R4 aP B A g o J0P s oo R e g g thable
Iehweith BbdsAdk Eé%l%;e %irlﬁ%}?ﬁllerl 18Rl Ad RBst sbRE of Fﬁé@@ Ii%éae and

provi des a netho ormng a perforated film

iy havierigemsatisGed by threcfollaying, inwatidn.met hod conpri si ng:
a) selecting a thernoplastic polynmer or polyner blend
suitable for the at |east one layer; b) formng a

[quMvARYTORSHE INweQTRONCast film from the
t hernopl astic pol yner or pol yner blend; 20 c)

per f orldeiimeensian grdvidenat perfocated Hlnpg epfoprisingdt feastrane dayer, and
erein the at | east one .| ayer,. conpri.ses per.forations .
%@1&} a[tEwwrgﬁqurfoglpnaeSQeEfgrqtlgggtha{ ME C{l u a size less

ttRan, $P&A) &, 906G nfi&Fbns gﬂl%t, M@{}vﬁ&@intthf r:{tﬁt dﬁh@{o%% Erforation area

total perforation are o the tota m sur e area
itg tHertotal ADO s@f@etaccads GOM UWO00tn 2 0O0H0Orsqnarp ericonpar square

i.nch fil 2/ (in)2). 25 The invention al so
d?‘%\ﬁfg‘fggl@”&%‘gb of filling a package with powdery
g00ds 1 §adiflofBhd ﬁ@eﬁ@aﬁngwdega R %@gg@@f&&w film

goods, using a pressurized gas to a p
soinpaking at kpstont yayet, gafdanethed ¢drhprisdngrackage, and

wherei n the, package is. formed frqma perforated film
conpr iag F‘?]@"eﬁéi’g aitggrg}op%gcp gier onpRfy e Plend; S‘flf?i;’?eaqor the at least
lg@$dyer;one | ayer conprises perforations that are

indi vidual |y of a size less than, or equal to, 30 100

mi cr o3 fmiing afitinydveh @b a bidven oratastcfilof, ftolhethe dhermoplastic

peeip)c oratian arggaa_o the total film -4 WO 2007/050559
PEPRIEIH BB BFL > surface area is from 400, 000 to

oS PR BN D T g, /LT
wherein the at least one layer comprises perforations that are individually of a size less
than, or equal to, 100 microns (um), and wherein the ratio of the total perforation area
to the total film surface area is from 400,000 to 2,000,000 square micron per square
inch of film ((pm)*/(in)%).
The invention also provides a method of filling a package with powdery

goods, said method comprising: adding the powdered goods, using a pressurized gas
to a package of suitable capacity, to form a filled package, and wherein the package is
formed from a perforated film, comprising at least one layer, and wherein the at least

one layer comprises perforations that are individually of a size less than, or equal to,

100 microns (pm), and wherein the ratio of the total perforation area to the total film
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5 Figure 1 is a plot of Gurley Perneability (sec)
versus the total perforation area (m2/(in)2 of

w@eefoseased pol yolefin filnms, in conparison w PET/ES2006/041390

por ous paper bag. Figure 2 depicts alternative
perforation patterns. Figure 3 is a schematic of a
valve bag (1) with a uniform (evenly spaced)
pl acenment, of perforations (perforation noted as (2}%
Sdpcgresgs oyt Q04900 ton?d)qﬁi’@@rseu%te rRicroniehadhgrs Bckpf Him
E@Ir%/)e/jplzzg (1) with several different perforation

n it(l - (perforation noted as (2)), and an openi ng
(3). Figure 5is a schematic of a valve bag (1) with a

hi_ gh f ti d It f ti ted 2
BRIEF PIERCRRORCORGH: PSAWECHL i ve to a front .

pesory ok ot of PR R BRERE A sbellrysha 4ol bebration area
on)’nex)f of firfdatbd Em@pmﬁ fMas kia@emphiisdn Widly @ paroyie daper bag.

bal ance of perneability, nDisture resistance and
mec hamigwe 2 depigtsralteastiveperfapationdepticpc kages formed t he

i ] . | | fEici | ow.
ol caditfy 3 itATafnafe 3t Lot Rk (vl Sl (D spaced)
pRiEREN dflpetfBaitiBhOGREBatioh nbRd 28 ¢y, and ahld@edAB BN, Of

powder (dust) on the exterior surface of the bag. In,
par t | Eiguae 4 iz hechematie pf aMalpe byg do avith seperpt Giftgrangpererption

onprising ar least o | ayer, and erein the at
A8RlesTne oo SR4 s PP B BLordPl Bns Tt hat ar o
i ndi virdsiab bY¥s #§chdmtic 6f b 98l5e bAR(1) vath £hidRér Jeoralid@ density
m crons (gm wherein the ratio of the total

f gm, an )
fearfosatian mntechasd@))tin atside surfbed area (h eBtive i afentyustce area (4),

fr(gm 400.00&to 2,000, 000 square mcron per square
iR ﬁn8Peq’l?$ )- ((11m 2/ (in)2). In one aspect of the
i nvention, the perforations are of equal size. In yet
anot her aspect of the invention, I|%ei\rlforati ons range

DHALE SRIPTEON 6F FHEIDWENTION anot her aspect,

the fiJdl,m.compri ses.at . east th | ayers, an er ej

a1 e d4E RO RIS fyamHortdl Bl BBt Pl RS oo
paRassof @hﬁéabiﬁ@, hx@is&ﬁ@&ék@ﬁan;%é BRE mebhanida® ptdpeéRitk! Péxforated
the at least one filmlayer is formed froma

veekrgss formad thednvensivp filme slse sufifistently eHew dorthawglpase of entrained
olyner. | n another aspect of -5 2007/ 050559

B ATRE s s IS FSaRE Rt aitaest, MR a5 e B AR pnt of powder
RALSYYBH the SxRriBPdurRebf the bhp. BNSHrHiQ1lard §ReAVerlion phsvides a
invention, the conposition conprises 50 wei ght percent

oerforsies fin, gomptisipg ehlsatiase thyeh end pbesgireihe ¢f least one layer

PR i s S OB RECks el gyt o 100
REEFRAN (R, ah8 $heRlin theRhEPYT BB EotIgRefdrdHORRRR 1Y AR total film

surface area is from 400,000 to 2,000,000 square micron per square inch of film

((um)zl(in)z). In one aspect of the invention, the perforations are of equal size. In yet
another aspect of the invention, perforations range from 10 microns to 100 microns.
In another aspect, the film comprises at least three layers, and wherein at least one
inner layer is an open and/or reclosable porous layer.

In another aspect of the invention, the at least one film layer is formed from a

composition that comprises at least one thermoplastic polymer. In another aspect of
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5 or interpolyner. The pol yner nol ecul es of the
propyl ene- based honopol yner of interpolynmer nay be

weowplsdso | n yet anot her aspect of the inventiPCT/US1086/041390

filmhas a GQurley Perneability of |ess than 50 sec
per 100 cc air, and nore preferably |l ess than 30 sec
per 100 cc air. In another aspect of the invention,

the filmconprises from60 to 10&0 perforations per

s 1gyentioa, the dheraepistcRolmer s qRoRialem- dPaBotbruiiPaeof she
-fr

RAREAGE it SARRSick il S GORhY ket B Afro S CHLIER based

homepsleaizs opinterpelptnat. ris yepe filrtreahspenisofithe tivention, ther e

designated areas within the surface of the package.

PHEPPTIRIMEQTBRISES 46 Wsa Persgntros dess @8 A Prapiane ORapolymer

PhtaSaf e A0 gher FR1DEE ARG SRRCINEL byt
fiterpplywesttmayrbevoapliedes a met hod for formng a
perforated film conprising at | east one |ayer, said

met hodh ¥eiAspihst apectf thetnuentiongths filmdwara iy iRermeability of
U80S M A EH ARL s 10 285k 8850 o

aastherf dsbeat off dRrhidigioh e fidlcasiptites fsth YOS 1000 jReforidns per
blend; c) perforating said filmto forma perforated
sayare mgh@ffBr ei n the at | east one |ayer conprises

perfo I . -4 ndi Vi ] i

A R R L A
dadcribed®herfelit Thohahspeer, ierpatkae cdhtns tR0 ok endré eahtitanld contains
filmsurface area is from 400,000 to 2,000,000 square

RPEPBHORRIN aig @4 more desiengtediareanvithiy the(surfpes of the pepkage.
enbodien . tfQrati i i r

mor e doebyeabBeRf phias Brefl il SiRAAERs PR RaR apaor
Packaiceidest Abeddttaktin, Mddbr copmiiifgtione Bf theed ethbbdim@Bishod as
descri bed herein, and for conbinations of these
embodimaddigon,3be myentionmavidena metedfpiolprams aparorafed film

i d e R T A

press la? beledingastherndpladit BO9HIed Eﬂﬁxﬁﬁne,ﬁﬂl/ehtﬁé’lﬁ&ﬂ&%iﬁﬁ @t least
typically air, to a package of suitable capdacity, to
foBe layan:fi | | ed package, and wherein the package is

forme for [ | S e
| ayer O KT 8Fl; SFHEE blovirbr TR HelE® suerBplesd?
pelyinti at polymet BRhd;ar e i ndividual ly of a size less
than, or equal to, 100 m crons and wherein the

Al ¢ (m
rat i o chperforatingsad filse tq forma panfosstedyfilm; and

wherein the at least one layer comprises perforations that are individually of a size less

than, or equal to, 100 microns (um), and wherein the ratio of the total perforation area
to the total film surface area is from 400,000 to 2,000,000 square micron per square
inch of film ((um)*(in)®). In one embodiment, the perforations are localized in one or
more designated areas of the film. The invention also provides for additional
embodiments of this method as described herein, and for combinations of these
embodiments.

The invention also provides a method of filling a package with powdery

goods, said method comprising: adding the powdered goods, using a pressurized gas,
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5tothe total filmsurface area is from 400,000 to
2,000, 000 square mcron per square inch of film

W@ ¢ovy/A4056N) 2) . The invention al so provi des f orPCT/US2006/041390

addi ti onal enbodi nents of this nmethod as descri bed
herein, and for conbi nati ons of these enbodi nents. The
inventive perforated filns have a better bal ance of

er. bi.l i t i sture . .resistance and hani cal .
DRG0 4 brkaes o iable SRRkt o Jerh e PRekSf g wherein
T SdclBoe i3 QornltR RN hPEAbIARA HhZ 8SmpALiRe St RA/RE layer, and
densities of the inventive filns. Backages formed from
whekeif ihervs lesahontedayedr cbagrisdstperfoiationpthatiareyndjwiddslly of a size less

o o FE G 07 BEFIGES G0 AGE THESH BF P rtic b perforation area
LY Eriental N s@HARSAA5 frofl 400,60058 Wm%u% ?%Ygﬂoﬁ%%r square

powder (dusting)_on the exterior surface of
padkefddm emyAine). tThepaintige alsp pepadesdof adititional embodiments of

ompar.atj ve, fil As di ussed, such ckages .15 al so
P B A B et 618 B PRSP P SRepdents.
excel gt PRENEPESG R FIRS hhiES bette? Bsﬂanééof?eﬁﬁﬁ%m% moisture

Tear, 2% Secant Modul us, puncture resistance a
regietarice andmedhamice pepestizoyemyane torvompharadive filmy thdefall outside

for breathahle filns and fl exihl e packages pr red
AR PRk Prhoarean RIRY desites %&1&&@@@1@ e Pheagegformed

. | : O L
G <o D B PRy and have good
paukeapditp fto eiteainadvadnformed deridpathe dilling propessf Duaing the release of
film containin t least one layer (or . ply). In_ one
Stfodhrbmarkages é‘logbﬁﬁ%?%%a (fﬁ)qsrlﬁg)c%h%ieﬁ@nehwﬁaaﬁ gt fhgpagkage

r

PR (5 BB o AT vE SAE A5 dgfised sych paskages
aive hawb exliclientmoittoe: ipari¢n wbpertiezandafxcalimmb ngolpascabpnoperties,
range from.1 tg, 100 m The particle can be an
SHab® élgtfeﬂo%f@%rp_ﬁ can Moéw_ag@anmﬂez@wwg@ lpqrmpact.
shape %ﬁlgcdg%'%ﬂbé, ?ﬁé'[i‘;wé—ﬂlﬁ)glfﬂrl)ﬁﬁesofor Bﬁ?tﬂaﬂl\égﬂfds Ahd figkible
be use or the packagi ng of "any type ot goods,
ipacktageds pgppad fioousueh dilmpoTheflexiblegaokages aadbdofilldd effectively,

5P SR ot G oS, PSSR

A f '
BRI BBty PR AR TR Bl v
pbyxyd én yngembedimenicthe parfareted filn dontains drdy one kagérarply.

powder, pol yyinyl _chloride, ypsum, cocoa,, corn
T our Papkagst fomi Sy ;ﬁ?@aa’é ' ioventipn el eneery goods of

6 f
TR ISR By S Ay v o
unett KXY wht Thagddititieeanbe physieps) sugh as sirrically shaped ored
for ﬁ hf art('i)cul ar packagi ng needs. However, the
it Yorapy %‘?ddt%l"ﬂné%kage that can be used in
routi ] it
UL SRS IR U, LGS 8 gl oo
including particulate, powder, granular and bulk goods, and, in particular, for the
packaging of moisture sensitive goods, and moisture sensitive powdery goods. A
package formed from a film of the invention is especially useful in the packaging of

powdery goods, such as cement, lime, talc, talcum powder, polyvinyl chloride,

gypsum, cocoa, corn flour, flour and powdery sugar.
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5 need for an alteration of a processing step. The
films of the invention nay be prepared w thout the

woe@d/osesd a | arge anount of filler, such as cBCTUS2ING6/041390

carbonate. Filler conponents are typically present in
anmounts of 50 weight percent or nore. Fillers are
of ten used ina filmconposition to produce pores

withint final film Typically afllmls ast from
such é’xpa AGCLRFERY R &gmt%ﬁ veriiyg fimaap b thermelly prmprigically

S St 20 A e e

meédsc Giuvadver, Btk ineergion pr@\edes&rpackﬁgd’thamanfoe alséd inlreutinel powder

anagt her enbodi nent, the_ inve ﬁt%ve fi.l.m does not

PaskagIng Drecsip sigh: “B@PE@H? n AR adgitignal prqcgssing giep, or the
does not contain a

?P?‘ffeb?%%gﬁn%gﬁ%mé Igtc%ﬁm%# of the invention are

per f orfdk€ilms by fiedavdnyion maydaerme}imd withouteleussed for a large
i ncl udi n but not limted to, gglnned rollers or
fpf%ké sugh apgaleiumeeaghonatee Kl rompopsass e dypieally present in

faHoGﬁ{s E@? K?@egélﬁgmmj it d%%ggrrg r Ffeﬂé:gg]e%rg ﬁgxi Bge%ﬁg gl ﬁlfnrbo %sruon to

Edduce peides by the &gl ﬁlﬁtﬂ NTR8cdlly b @i, is ea‘sdfrﬂﬁfﬁch a ﬁlm
preferably | ess than m crons. In one enbod nent,

tcﬁ@p[@@ﬂ%raa@ itsncast £l 1S§han wietched g &rprolesprawyl agglomerated of
TS8P A0 A0 DLRE AL o Oy ARG i

PéRBNI G o0 rofﬁenlahl W dnbthidt dbodifieat) shd iavdie rﬁh@lrdml§not
Al'l individual values and subranges from 10 mcro

contape yiveighhrereang of meraefedilicsr &n anather epdodiment.dhe Elm does
Pl%{‘%ng na'hlf’épgéxﬁﬁ5neﬁgb°d! ment, the perforation s! ze is
rom EB m crons O mcrons. |In another enbodi nent,

t he péamkdilakioftheShéaition afd setfotfleditgFioally, bp adfkchanical means,
m crons. I n anot her enbodi nent, the perforation size

inaclydingtbut netHamitedsio, pigned rollersiy Pl‘ﬁ?d:?’@ﬁ»sor byradager Hsptynent.
greater than, or equal to 20 mcrons, and nore
preferably greater than, or equal to, 30 microns. In
Deiview ofFilak) PRkbginghe perforation size is |ess than,
30 or equal to 100 mcraons, preferably less than, or

equal The potforation sires usehdl nihedilmsof the mpenjiongse lessthan 100

w&%m%% ﬁ%Bg} lggsh.gagnp% 1?1 \rpgglg g.lgg énlg)g e}?r%?erz%bl% less man 80

Qi cAne BOGheindoali@ent, the pbiferation €iz8 Nvfpemi19 icfohy Itca[ 00 @ikcrons,
if the shape is not circular, an aver a&e equi val ent
arefeeblyrirom 3P reigeams tee] 00 migEonsemogs Brefesbly i@ ¥ migions to 100

gn cfo%% 'ea;f@lev n?_ﬁn re\:ggrlélf‘ gab a)? :Ifré%l§6 s fctg&%et{)ﬁ ]nﬁ ?ro'hgoAll individual

Rabied endéubddtipes frém Wmﬁﬂ?@@&o 100 edierdhs gre ifclhddd dem and
limted to, holes of vary g[degrees of circularity,
isclased heprpma A @hethersinalng gmen the perforation size is from 60 microns to

90 microns. In another embodiment, the perforation size is from 10 microns to 40
microns. In another embodiment, the perforation size is greater than, or equal to 10
microns, preferably greater than, or equal to 20 microns, and more preferably greater
than, or equal to, 30 microns. In another embodiment, the perforation size is less than,
or equal to 100 microns, preferably less than, or equal to 90 microns, and more

preferably less than, or equal to, 80 microns.
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various rectangul ar shapes and ot her pol ygon shapes,
irregul ar shapes and slits. In one enbodinent of the

WO pwensisen, the | ayers (or plies) of the fil mPEmEsS2006/041390

perforations of the sane size or size gradient. The
size of the perforations will vary, depending on the
size of the contained goods. In another enbodlnent

the p |ons have the _sane 10 sj.ze. r ef rred
erbod ERELIOTE SEEFOP RS 8 arsaats digish 1 e E‘Hlﬁﬁ' ape is

-Elf}@ulfaf l tﬁ«fz shdpe id AneRCLan aﬁra@enggéé 19&1&9 d1 i© é)k‘ ¥xample,
a nec t ed to,

ani cal neans, 1ricludin
rﬁhenpmﬂ)ratnﬂri sizesofan qm]hpﬂoat[hqie neuldse thy aeerhmca‘hts two diameters.
oratlons are

treat nt. n . one [ t he

f or rre ﬁd‘){%‘PHS %’n‘-tglé’st% filrg il I?YeFSrFPa%E AL 4y size q31shgpe, including,
b

GO .S, e e
anaaohmaﬂan@lmhhpsfs am)dtoe}nar pblygun ﬁms afregulpashlpagend slits. In one

fornmed fro i nven e film nother enbo
@H@Oﬂgwﬁo heapeenion FF&P%PIF%}]O the filmcaye ger %&@WS of the

L O R D A BB 0B 0
(sr@eﬂf@hefﬁoﬁlalmsr@c@dabIryarfotImmﬁB@dlﬁ&ﬁt tignpetforation? hiree the same

1, 000, 000 (rr)2/ |02;2 20 and_ nore preferably from
6t7S; doa Prafyed smyadimgnigths Rerforatiepsateiciyylar i shape.

(ol (e SR 0 Ry AP0 i s,

lie¢lading ol ndi alted el pheeetdilers o plated pies; @riyadiase hieatment. In
the ratio of the total perforation area to_the total

Qg the E%rfcr@ﬂ%@aft formedh fem byth sidgsnet 3 Blmaucapa

&’%ﬁbﬂ’&’f&% BT Uk R0 T PR oA, g resting
tfroan theqrerfeeptiohs e, o€l O0MBe eredbt sufady of & Package femed from an

enbodi nent, the total perforation area to the total
finyepfigefiitce area is Iess than, or equal to 2,000,000

2/ | ¥,
(1“% 5 O(Ig 3%5&{1 2 %@Jﬁ@%ﬁ froso?ﬁetﬂé‘{bt?lg{ rfgfa%%b 48 2 to the total film
aurfecpata isdroni4&@00@ﬁﬁlafd‘ﬂlﬂ‘kc(n pxe)raqudra 1ra:thif|ﬁ€hﬁ1 ((p.m)z/(ln) ) to
embodi nent , erforation_densit 500

6&@&%(#@%@%@5@@% @QH@QW (um)e,!fl@} a119| 1y0QOﬁQ% (em) /(in)’,

700 -0 BB AP G R HolsPa g FBAF) g8 inividual

ahepeaiid abadrges ﬁ‘oﬁﬂtO(B(mﬂ)é(pﬁlﬁ/(iﬁﬁ to 2000006 loumﬁv'(m) are included
preferabl from 100 to 500 perforations per square
e gpd @1§<F1ﬁ§edlhﬁ’f%o¥f¥@0ﬂ@ﬁﬁ@@mt thavatiog figylotal perforation

LB tola Ycond R b ek 3, bGPl 00RR' R 0D)
pesfehBly @eated than,for eljial t& S(allmm@fm)é’maﬁt)tl, aeinore fieferably greater

curl ey Per neabi | i t of, the filmis from2 to 50
dharg ﬁﬂwﬁbﬁo, 000000 (i5m)” é(ma )- hbwtlmr@r@éml@t,fth@mt@ pegforation

%96&%8 ?l%nt%?al Bfh sgu%)cec edis leaSS than r equalet% 2”6’606‘000 (um)z/(m)

preferably less than, or equal to 1,900,000 (um)?/(in)?, and more preferably less than,
or equal to, 1,800,000 (m)*/(in)*.

In another embodiment, the perforation density is from 40 to 1500 perforations

per square inch, preferably from 60 to 1,000 perforations per square inch, more
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preferably from10 to 30 seconds per 100 cc air. Al
i ndi vi dual val ues and subranges from2 to 50 seconds

w@er7a8Bsec of air are included herein and di SBCDES06/041390

herein. I n another enbodinment, the air perneability of

a package prepared froman 10 inventive filmis at

| east 30 nB per hour, nore preferably at |east 50 n8

per. hour, and nmpst preferably at |east 100 nB8 per

esterably domhbs oo UShSKURTAGA PoT SaiatRiiRolh 8R4 BYAR TP Prefapably from
t i jeved. The filns of the

?QQ/{eoﬁ'ﬁ% ﬁg’?’g%@%pﬁ‘;sqﬁ%gjn lg%fgﬁgi't hi ckness of from 25

gm (M afoting enibodithdd, therGurley Pemadabifity ofbtde filin gsiesothed 60,

%Q@r@nﬁé S@;ﬁp [c%e?{rj)ggl Wg;eg}gn;s%gquglesg ]g)@.%gggg 0 %n Ber%d:cg).%air. In
TSR o0E RSBl ORI ol 10 s o

e0NIad oft 4ir, Borg BrefErablyerah 5o 40 eatonds péran) conf i rid dven more
and nore__ preferabl ﬁ@gr eater than, or equal to

30 )
wf%anbly ifrora AB th3) seerndpeard AP co aikie Al ipdividyak yahuesandjsubranges

h : 4 t
§FEE L s S Foo O of A Ui BGRB8 e
or equahndtler e@iHddinent Fht ai pemyeadllip ohapsckagd priepoé fiom an
greater than 1000 gm |n another enbodi nent, the
inveakivd flan isiat heashilm’ aerlwusaespraipablyia leesi>0 mnagdiour, and

D). of | | og] ili
FRhe BBt el e R JoE Ry 1P s Eh AL BBk
angy1e4st 90 nBfpephodréasdhid@dgr ans per nil of film

t hi ckness, and nore preferably at |east, 70 grans

er
mi | offheifilms phthelpeension Typicallyy@ay have afhisknens of frigm 2 um

ackage. f f e ' j [
REAORT 5, POy Yo 500 . B e} 08 50 pm
e nprRantAlf pidNedud elies &l subkepts ftemf5!pm tPpaltagr are included
prepared fromthe films of the invention may hold a 30
weteghandrdisplosedfbgrein  Ingmothgr embegiment ghe fHlsiqkgessds greater
froml to - 0 / 90
AR R E L T S B
}Nréﬁrab’lgrgteat@'ﬁﬁam\ﬁof bqeepgrd pan Inh@othenahbodimenf, thieim thickness
ilm Sheets of the filmnmay have perforations in
delspythan, o equal sa 4000 ki prefasably rsethanerayalde S840 4 gad more
may-. be qf ' d e.m: W 1 hi '
APty Yk b el B GO0 R ittt Mo bR o ARG ERYrBler
g 1000@t.i ons, including, but 5 not limted to,
perforation size gradients alon particul ar axis of

a {
an ar daangberrembadinent, de rimenf}veggl@aﬁ Taye & 25 SeepnhModulus (MD
part i ar _axi f.nan area, and perforation gradients
@Moaﬁﬂf)é’?%ﬁfasiég’ggépglhd/ or sizes. ldeally the
per f onaykiamoftat ERbadiffenE ¢hedihviiive Filat havsan Elmendorf Tear (MD
and/or CD) of at least 40 grams per mil of film thickness, and more preferably at least

70 grams per mil of film thickness.

The invention provides for a package formed from an inventive film. The
invention also provides for a package comprising at least one component formed from
an inventive film. Packages prepared from the films of the invention may hold a

weight from 1 kg to 100 kg, from 1 kg to 50 kg, or from 1 to 25 kg.
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nunber of perforations and the spacing of
perforations) should be such that a container is

w@eoomeaisbe to air under pressure, but substantPei/Ug2006/041390

i nperneabl e to 10 noi sture. Exanples of alternative
perforations cell patterns are shown in Figure 2. In
one enbodinent, the filmis perforated in one or nore

desi gn reas. |n desi.gn, es

ar eas ﬁﬁ rsﬁg%m qiSepe f%l“%’ﬁé‘@ﬂ‘%i %@ rarV@ awg iwgﬂ depend
ﬁfegfggal gg %tﬁg if ﬂﬁs 5f n§ gﬁtgt@ dgﬁ}%ave ?gﬁﬁrah&t‘fshlgl@ebl bfrated

a&amrthmrthé slibet. SDedighdtedt araaspm,ykbeg@f ényrsmcdanﬂ ishapes W' ithla these

15 conposition, contains perforations only within o
desighsied Aens; %meafpra}wm HEY §¥4sfipyasous gﬁ@PPB-% é‘%‘il‘&fﬂJ%ga but

e n
L
\dershity I’grztdﬁﬁn‘c@ﬁllengi b panicelad esis ghai ada,ameéaerfotation grelients of
enbodi nent, a_package conprises at |east four

O

difere shapen T ages ldendly thg %f%fsonapqﬁaﬂg@}zeﬁé Rﬁ%?raﬁ?ns

REGLH oD af RSB E S Rl TR HAA fhaflh

Ratkiagiis periddbiet ait urldeppressucd) roussuﬂ»etsnualyoﬁmpmaeaﬂmtoat
| east two sides have a |arger, number of perforatjaons

pRaistatgy éﬁxemiphf@ ipf aternptiveReriomtions eell patesps qre shawn ipgtigure 2.
ot her oﬁiee m %ﬁlé: Eheoﬁln{ ﬁ%&o&{?a% WHE B é’? d &%1@51%8 eas. In
and s ape o He perforations may vary he si a¥

iiéh D@si, ael dé@@nﬁﬂﬁ& ateaS mapbe lcaﬁllzdaleto arspa’ﬁﬁéd aka of the
perforations decrease. The inventive pack

a
‘iiiagal qr;t e CAEIFIPd RS 31y GRRSer (b cwshre siareed sfilny. plngmother
f to
BB SR SO Bl et 80

bRPEHAM) cbﬂtaﬁisgiéfiﬁtht13n§onl§f e RC bne/@ ryloreA@nsanNhy ﬂatnsurfaces
t hese fi gures the top portion of the bag contains an
dise prHerafions mA be gely sragedbyithin the pneer @%Lﬁeﬂgnﬁe@) Algas, or
SRS BBt SRR AR b6y FERREI BURANES. 1
©he s@Bodiment, apaEkige cotpeikestdd dast foar dfenhmpwherkin 4thest one
filli ng spout Thus the bag is designed to fit around

sifls hes p largey nawaher 0 p@ﬁvm@smm fquare ingh offginy sompatsdsg at least
PCT/ /941390 :
P{rﬁggg 8$ ﬁ a]n%%mer F%@g&nﬁnﬁaz)arﬂ?e{ge fgﬁﬁg%ssa? leea§tci%ﬁle%ies, and

lvfheFdlﬂ B 1e5st 3w s1d9§ haxrra lbbgeﬁﬁtﬁrﬂ'@eraﬁ‘ pafolatidhCedrisquareinch of
configuration patterns, and are not necessarily drawn

tfdms@qmearedrweatulwtem Qﬁbel’fﬁldqfrs Imeashof these Rmbedimenis, thawtze and

nat | t t
&Q%PC Y &edpeﬁ orr 4 Oﬁls n‘}_"g& I 1zeer§ \ﬂ? féhv\el ﬂ%ﬁfo?%%g Hﬁg?ﬁ%ﬁase as the
'nﬂﬁ%@i d)ﬂéhrﬁ@eﬁio@b ﬂe@baﬁee&ﬁé iPRAtiveyRkadss tydiyallyl ddnerin one or two
preferre

Or more seams.

In a preferred embodiment, the inventive films are used to form valve bags.
Three representations of such a bag are shown in Figures 3-5, respectively. As shown
in these figures, the top portion of the bag contains an opening for the insertion of a
filing spout. In one embodiment, the bottom portion and the respective area of the top
portion are heat sealed to maintain a closed environment, other than the opening for

the filling spout. Thus, the bag is designed to fit around the filling spout, leaving little
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enbodi nent, the filmcontains only one | ayer or ply.
Each layer or ply is fornmed from 10 a conposition
wo bar/osoppd cal |y contains at | east one ther nopl B&L/US2006/041390
pol ymer. The choice of resin for each |ayer wll
depend on the | ocation of the |ayer, the softening
and/or nelting terrperature of the resin, and the
%@H%?éa@fb fp%mastobe% a%ﬁﬁ%pee%eésam erforbfi8ins, as shown
mount. of 't he t her Iast mer 1 n each [ayer w |
méhgqresﬂ}ﬁepminmglycsarvtelm an pudiqreion iof sonfegiratens, pattems, and are not
exanple, filmstyength properties, and on other film
TeGeSSaty cﬂ’i%‘ﬁ‘i‘goscﬁ d/ or the type or types of polyners
enpl Oyﬁnvgﬁ% ek ﬁnd/()f’gafckg SXRqu{dv@ S cold¥enABR R wd 8r more
at | east 40 percent erably "at | east 45 percent,
Gfuheembmlﬁueaﬂsldy:scaibeﬂmm 60 percent, by weight of the
total weight of the conposition. Pr eferred pol yol ef i ns
i ncl ude et hyl ene-based pol yners and propyl ene- based
ne, y thernoplastic polymer or thernoplastic
IQ %Srredrﬁ%l ee‘r%g can be used in the 20 practice of this
| nv enTheofilmsasfdhe ipetiamndoatairy & lpast ynelager orgilyidb 4 preferred

N R A o
5‘ G&hi Qilé(tet?ﬁ}félgn@ontﬁ E%f/%agpyﬂeecﬂ ‘f'asﬂg X e?.n?he choice
ac ene

ene Vi ny tate copo

@“f&égih ifer each thyeowill Jepend of %Abcatmhivflﬂ&ﬂaya‘pﬂlyslsaﬂaﬁng and/or
8][;t)ol ynmers (ENMA, EEA EBA) ol ybut yl % e; X

Nig G@I]&Eﬁr%tﬁ@’ o ﬁb‘? ES’ﬁ’él‘: é‘ moss Bmeglég@@egl,mvgéayers.
'Ee)f?ﬁ{] S PR 1asﬁ€ Eéﬁgfﬁ%p # GRE1 u Cﬁ)ﬁg\éary, depending on the

ene propy mers,

@bbwlw@eshe@ﬁyi emmpie; tiierstrengtheidpertisspant apytheni@indi ene

nmononer rubbers; chlorinated polyethyl

SRR AN/ R ea RRD@ES olralynem ém@%qaf;?ﬁa@'ewakbé for &
%ﬁ# RS Hia o(aacfht isSh E%é%teéﬁﬁpe?%érf{g gl?&efalﬂf}ﬁe&@ 4 @??&c&ﬁ‘%&re

yur et hanes; as we I ona

mefeysilehi lasst 66 pefee@Sb Wergheegmaftmalamghﬂ efithe anhycdsltlcd]e
raft nodified ol efin 30 polynmers; and corrblnatloqf
ixEeTsE Prbyiokefis inqhedecethde %‘%qsgd poly@rwdm@wl polymers

PCT/ U

P! SHPRRSIRA el RS o A Bl o st
practiglof s bavestion) and pgirssertatveopolymesripclhyate slaamai/om Isynthetlc
one or nore ethyl ene-based honopol yners or

TeRGSYeh srbrknotdiatedds, styyeneblogk ﬁqnoglm?mcwhb@wyol%ﬁma

39 ﬁ%lg?ﬂhﬁféﬁé é)o%%ﬂg@ﬁ&e) e(ndq:g@%qjte lé§lgr(1)ér?rgln Xpﬁcefg?é @VA)

¢l§:>6fym|1er§ @thy@@ie}d&@ﬂicﬂcf&cd@olymeam(m&ﬁf lethylenigcbrydate copolymers
ropyl ene, include, but are not limted

et hyl ene or
&FMXeEEW Eﬁﬁsemlyb%a@,momb@@drﬁaﬁowﬂ%, polygarpopHess golyesters;

ASEADCHORAE 1 SRR RO Ghme BUATIRES SRR, quh o
@Lhﬂbne’;lpropfd@ﬁé’hﬁib& mﬁé@hgtlatbeproﬁylmﬁleﬁ@moﬁombﬁmws
met hy| pentene, 1 -heptene, 1l-octene, 1-nonene,

chierinstes], padyrthyleres; Mexmoplazity vHemaieseaihylentrtbriaerylate polymers
dE%:A)l,'I gt%yl%}lg Xl Fehe intelrp%%){ne%sn EESI} p%&J};Lﬁaﬁanejs Qsev)éapgs f?lplgtlonally

modified polyolefins, such as silane-graft or maleic anhydride graft-modified olefin

polymers; and combinations of two or more of these polymers.
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1-octene, the latter of which is especially preferred.
O her suitable nononers include styrene,

whadogosrssal kyl - substituted styrenes, PCT/US2006/041390

tetrafl uoroet hyl enes, vinyl benzocycl obut anes,
but adi enes, 1 soprenes, pentadienes hexadi enes,
oct adi enes and cycl oal kenes, cyclopentene

cycl ohexene and cyc| oocte Typlcal | ene i.s
copol Vhetheaeeplaftic ROGHeT €3 3@9@%&%}}%&#@3@?@ iy comptise one

|
BB S L T U O e
ethghsptbased hoinepbdlemers c&ndteﬂpol}ond&re,rwch anitie wolegolymer component

preferably propyl ene, ut ene, 1 -hexene d
QL 35ME MELY TG COMBORTR Gau {HOn 1o nPTEPPI- %%Fééepymer components).
inter t

oy ST o0 QN O SABSERE il il sy i

dbpropyese, pickide! Bt aye h@dBnitduao, etﬂﬂﬁmealéjnumnanﬁated monomers
preferably |less than 7, and nost preferably | ess than
gommagqﬁk orgepeeprgad digags@r PakyERsse Eysamples Qf Sush cAmqnemers

i
VBB S5 SUPAAAES ) Bt e
@-‘h@ké’iﬁr 4mmll%iﬁeneanheﬂ)telﬁd n-degse]-nohatepdidgemie, dmishalike.
conononer 25 content that conprises not greater th
Prefgrasteomeppierse s ludegHiyienenprepyliner EPaISPS, I n

e

?ﬁ){: PE” OPQ ;itep ofiﬂuxh 18 de%@ %Q%@fe%ﬂ%@t%%%&@%}é n@éoﬁ@fgqnclude
§#ﬂh@ﬂﬁ&&oﬁmﬂybﬁmhﬂu%dwghahk'@ﬁﬁﬂ@mbmﬁybnﬁgcluded
herein and disclosed herein. I n another enbaodi ment
amyweezqoack@bgfeaesb hmedlsmwepren@% pentadigpnsobsaadisnes, octadienes

L SETBL SR A SRS ARG o
Qﬂh?feﬂé Mo}ﬁoly&feﬁzé&ﬁﬂh He ‘N,Bl-(glﬂ o-pbsfee Mrefefred abilonomers include
interpolynmer. Al -13 WD 2007/ 050559

ﬁ@;@&m@wfwm@ 9oPropiikenG: Idbrgpnead iRpRieNBet-BEHYA] SN ERE
2 d
E e%?rhn gﬁlgp%ogcalng od:teﬁm% %ﬁ%iﬁgfe&%w n?l%gflené NGIRY1 -hexene

0S et el cdnonomef
et ®Btenen an i nterpolyner of the invention nmay be
greater than 50 wei ght gercent or may be less than 2

wei g mIn pey enebpdimentmhgleEadaspdd ryﬁ@l}@ ajcREIopgmer content

qﬁf %eﬁ%‘?’t grfg?tglt '@%lll ?8 r@f%@% es@@aﬁng?;iﬁlmﬁ C;ﬁ@%ra‘%iﬂ%ks than

¢ O,FEiJeM RRIrS prefeshll |lesmm 7, aﬁ@iﬂo@tﬁﬁbﬁelﬂﬂ}s leaithah 5ohsght percent of
order polyners of ethy | ene propyl ene and ot her

eméﬁmtﬁlpobmem Adl laémcbﬁbwekghbm@en@eh gndsibrangss from 5 to 20

ners i.ncl ud ol vet hvl
PEtatEstetty WG BEe GBI {For) o
densi 1y a@hetehihodBnéht (daldEfin-babell figtetpolmer has a comonomer

content that comprises not greater than 7, preferably less than 5, more preferably less

than 3, most preferably less than 2 weight percent of said interpolymer. All individual
weight percentages and subranges from 2 to 7 weight percent are included herein and
disclosed herein.

In another embodiment, an olefin-based interpolymer has a comonomer
content that comprises not greater than 50, preferably less than 40, more preferably

less than 30, most preferably less than 20 weight percent of said interpolymer. All
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density pol yethyl ene (ULDPE), very | ow density

pol yet hyl ene (VLDPE), honobgeneously branched |i near
weewylosrse pol ymer s, honogeneously branched PCT/US2006/041390

substantially |inear ethylene polyners, and

het er ogeneous | i near ethylene polyners. The anount of

one or nore of these polyners, if any inafilm wll

val.y. depending 15 o red t he ot her
Halyedgh t&ﬁ@e{%e%@géug@flgﬁftﬁmé Welgbﬁae%fftﬁge
gﬂgg neousl y- branched are used in
ef er eﬁ%ge%?%lde(?ﬁhq?sgﬁe a- oI efin interpolyners, in which
t he a- Mbaﬁiounmfrmmnemer sontamntdmriryerﬂ@lytner bfithe dnwentibn may be

a given pol ynmer nol ecul e, g st ant | IIy all of the
gaﬂa%ébannéﬂ WREP QIR OT iy e Peiebt pEegnononer

rati ogydfe s%}ﬁg@%%@%q hde RS dx'ﬁ&%d]?ﬂel%to!?ﬂ gféﬁe as wfell as random

i nt erpo yners can e use practice o

tahd bldckweteipoymersef ethigeio gl pebusdry inehrizscbpolyinerse tarpolymers,
et hyl ene interpolynmers, and honogeneously branched

stpelymeramd highes ozder @plme(sﬁ@f ethylees. pernyieaeend pHher plebas

S geneously branched | i near ethyl ene
%er poétltoﬁ@rd; 5 are ethyl ene polyners, which |ack

I ong Eiklendbaaed polpgersittiudelifay fovs daisity poBicthylene (LLDPE),
branches, derived fromthe compnoner polynerized . into
tigh densisy pelysthislene dRAPHN |1@M denity nobiegdensdHRE), ultra low

o

ﬂmmgamaﬂylbymiahmm@ﬂ eﬂhyreﬁapolgh{eyd BoMogertoaslp branokdds
| ack Iong chain branching, just as is the case for the

isibrsantially lingps edhyigpegolygatr.cndheterrecperuptinear %hylpmmymers
I:Ilhg gm%%ﬂts <If)iI ohe ln}/o% Ef’ !hgglae oq{{-)ﬂlé/ﬂéeigf E}Hq fﬁﬁiewmg?rly depending

using unitrorm oranc neriza

PhakEepDPerticfdesited ahe bthéx cérﬂponenfk4amrle Qq)%/&ww@@ene(s)
PCT/ U52006/ 041390 exanple, by Elston in U S Patent

3, 645, g dernsg hampaenepu dadp hemogmeondyrbtpankast) grsused in

BEAREREE Rl BB DB LS O] BBV dponomer s
GRS ldisﬁ(ibﬁﬂéﬂ'\%ﬂ&ﬁdl @%%T%mhymls arﬁi@bét&tﬁihllb)au of the
Exxon Chem cal Conpany. 5 The honogeneously branched

Pobsnemplagulss haye thgrsame gihvdens-tpeomopemeiwstia. ar e

5 ot o3 ey S By

Peattied bithid ine@tidniisclhidy RintodeneaisBobraachid biyesrafigriarce.
In addition, the substantially |inear ethylene

mpmowl%@né hgmegenseuys R@mhwsub@ﬁaamllyel@le@f ethylsAe

haV|ng | ong chain branching. The | ong chain
egte%)%ﬁ'r&e 10 have the sanme conpnoner distribution as

t he pahsladed Hesghione hombgerkansl} ditRichdiDlidear ethylene interpolymers,
are ethylene polymers, which lack long chain branching, but do have short chain
branches, derived from the comonomer polymerized into the interpolymer, and which
are homogeneously distributed, both within the same polymer chain, and between
different polymer chains. That is, homogeneously branched linear ethylene
interpolymers lack long chain branching, just as is the case for the linear low density
polyethylene polymers or linear high density polyethylene polymers, and are made

using uniform branching distribution polymerization processes, as described, for
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the same length as the length of the pol ymer backbone.
Typically, "substantially linear" neans that the bulk

w@oiogsnsse s substituted, on average, w th 0.01P¢DO006/041390

chain branches per 1000 total carbons (including both
backbone and branch carbons) to 3 |ong chain branches
per 1000 total carbons. In one enbodi nent, the pol yner

oSk leSuPRiduth el Whdlin 3, 018 JoBN G 1AL B PLanEhesoPe!

1000 total carbons chain ran per 1000
ﬁlomgerwnkiy isanchet knear eimyreabllasoléﬂmm&p&ﬁmbﬂﬁﬁclﬁ&@TAFMERTM

PR ST B ey Cdienared Commams spbBRAG L tkrmers
&qﬁﬂea%ggagghﬁmgﬁgggpgﬁﬁﬁgit1000 t ot al carbggs to 1

| ong chai ranc otal carbons

Comme ﬂ“dne dbmegemplidy bﬁncﬁmbﬁﬂ)aﬂahﬂlzﬂly{ Bindat &6 F%?ﬁfgﬁw&ﬁmrs are

|nc mers and the A
i U PHOINDT S0 280 5 27 T 05 EheAr AAEATO, and
@@Q@%‘iﬁ)the e ?dﬂ?éft@gf dadh b Vndrl 19?1%0 e&rg%gﬁgg%fﬁxggﬁ% 'y

|nterpo yners orma uni que C
br anc hreaddititry, Iﬂmb@tﬁht;{anyrlﬁaeaﬂ' étﬁ}ﬂeﬁ‘d: ﬁft@faolgvﬂieﬁf A8 hbRbhdheously

Eron1t e [1- 25 known class of conventiona
B\‘i‘ﬁb"é&é’é’\(ﬁ 18, polymers hawngilergghain branehieg. i Theelp}:g)d}ameb@nches
f8rCht Bafe P%nﬂo%eq '?iﬁt{l‘buLtlIo%ta}s] Ry el mde l?% g&%génc? can’have about

nor eover,

thersametl érgtiahs 1Ihe lenptipetae F&lyﬁie@ Bh&dboﬁ@t Tﬁu@ébfal’s)ﬁ%&tantlally
Iyperlzig | inear ethylene polyners (for éxanp
?%r ameaky thatihe bylk pelyypeariy subsdtutad, prayerags, MeﬁnrO (Dblmg chain

SR PRI S5 o TS s 3

Ioag mhalqweam;haqms 600 il AafRAS.OTh e e%bodnhéht L{h§po€ﬁ{e% [
4,076, 698) nor are they in the sane class as

ii’rbé %&ﬁdewﬂh P4 Jongrshein brapghes EPI’eIPOOHDTgma]anSaMMg chaln

R ey DAL .
h@Gﬁ)ytb’mh earbo@oo | lbﬁg el baB i \berCION0 AR 8b AR SarRll AP B4 from
tate (EVA) copol yners. The hompgeneously

€
@?’ E%%ﬂ@@%%%@h&ﬁ P?ra]I Qo9 toﬁaﬁ@abmettw lergectiant enapci pﬁrd()@o total
in the invention have excellent processability,
even though they have a 5 relatively narrow nol ecul ar

wei g hComh&td&:iﬂkmhﬂnpres oSbL[HQfainﬁbl lidear Pb?nﬁ%l fachuliowhe ati o
12 he substantially

ﬁﬁﬁ@é? to ASTM D 1238

E et ppyrasrs and ther Aok p@ mepe(botiravailae dehy The Dow

%‘ﬁ@n ‘?‘t‘%ﬁll-‘/ y | ndependent I y of the nol ecul ar wei ght
Istribu or MAD. This surprising behavior

i s Coﬂtdwbytahtiallgrqme@[néthﬂeﬁé intd}PETD HRASOHA 'ath{u%‘%%?Qf
| i near ethylene i nt erpol yners, such as those

pepagly branched etbylenp pglympys Elhsychiffersubstgatially from the welk
1308128 of c&ﬁgnp GLf rho%%%%]o%ls bk%arlr?cﬂgg ﬁgea% %Hl\y?errlltelng)tg%olymers
described by Elston in U.S. Patent 3,645,992, and, moreover, they are not in the same
class as conventional heterogeneous Ziegler-Natta catalyst polymerized linear
ethylene polymers (for example, ultra low density polyethylene (ULDPE), linear low
density polyethylene (LLDPE) or high density polyethylene (HDPE), made, for
example, using the technique disclosed by Anderson et al., in U.S. Patent 4,076,698);

nor are they in the same class as high pressure, free-radical initiated, highly branched,
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Zi egler-Natta polynerized |inear polyethyl ene

i nterpol yners, such as those described, for exanple,
whyooresissson et al. in U S, 4,076, 698. Unlike PEEUS2006/041390

honbgeneousl y branched substantially |inear ethylene

- nterpolynmers, |inear ethylene interpolyners (whether

honogeneousl y or 15 het erogeneously branched) have

RSP, SR oG PEREIG o SRR e GOy ety lens
%g@%?&@ﬂf@&cqg mé&y Bed aﬁ%l'egé b%%i AR (EQ;ABVAO%BE'mers.

yners' are racteri ze ving a narro
mol ecTheliomeienboustyi Intndhed sultsantiily Magar elgiereligtergolyiaas
ang substantially Iinear ethylene polyners, the
51U & tha D VREHGR Ravs SicPi B Preskssabiitivy fnthopgh they have a

R e R R S A R
RESAiNAPTIN 311258 i, /1, PSR the SublstandallPNHeaiRHylene interpolymers
preferably from2.5 to 3.5. Al individual values an

cntbeanted widabyn ahd essehtidyeindepentientydofiibe siotecalatiweight
i scl osed herein.. The djstributiagn, of conbnoner .
Cﬂ?falﬁeﬁﬁ% ?\Wﬁw{‘% M&ﬁ%gi Shprisingdghavgpyis confrary to conventional
' ' Serd .
SHASEREAID) bl AL SR B ARIHIBE S g o dsree, o
dastpld, by Hldon imdeS B,646,98DRInd(Heerpeentdustinbrihctedicotivdntional

BrElen St Polveieriel Wesir B Ry g PHCrPOBHSERC e B dcscribed,
+ e ; | | ol
T E%Hé‘%l_é’%ﬁ’ﬁ%‘%gﬁn eg%l.grbg.ﬁ%ﬁ%%f’t al nol ar conononer

con pol ymef "i's cal cul ated from
dat a Ghliled the Hofogenebad ) biamkal dubstantially lifder @hylensuch
as, :’IO for ,exan‘g}lﬁe, tenperature rising elution

iptesRaly i fivkar ehplsne interpely ey evhsthes hompemepusly g5

FEFSRAESE AT g o o BRYEREl b o
RAECWSE2ROIgGhOdLBBGtion/ol . 20, p. 441 (1982), or in

U S -A Patent Nos, 4,798,081 and 5,008, 204. The SCBD
or e hospogepgouslyfranched Ainear arisplsiantighy Jinear sthydereolymers

50 HASERRISMLY 05 Qo AN BNARAROI S, o
liteanandDsubptentiiyt lineapethy lonepely miodsythg hesédilar tWeaght Wstribution,
percent. 5 The hgnogeneously branched substanti all

Yy 1 fprgappie. pests yhamy & equdldo Prpreferedly jaspihes op sl o and
. ) e

eSS 82 00 B gy A LERLS L0

puefSrably Pamedif td\bS. Al iAdiRidRiAbyalbeshhd sdbidngadrfebm 1 to 5 are

5, 783 187; which are each incorporated inits

igelp %@eﬁ?mﬁéﬁéﬁ‘il,os‘ﬁﬁ/herf@fler ence. The honobgeneous |inear

o SRR o B LD (ALFBL B Py
substpdtely 1BidatetBedy olgineliostetiacterized by its SCBDI (Short Chain
Branch Distribution Index) or CDBI (Composition Distribution Branch Index), and is
defined as the weight percent of the polymer molecules having a comonomer content
within 50 percent of the median total molar comonomer content. The CDBI of a
polymer is calculated from data obtained from techniques known in the art, such as,
for example, temperature rising elution fractionation (abbreviated herein as "TREF"),

as described, for example, by Wild et al., Journal of Polymer Science, Poljr. Phys. Ed.,
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in US Patent Nos. 5,272,236 and 5, 278, 272 (see al so,

U S. Application Serial No. 545,403, filed July 3,
wAa2B0/03ER A- 416, 815; U. S. 5,703, 187; 5, 872, 201pCT/USE06/041390

Application Serial No. 702,475, filed May 20, 1991

(EP- A-514,828; U.S. 6,118,013); as well as

U S.-A-Patent Nos. 5,470,993; 5,374,696; 5,231, 106;

055, 438 7,475, 7
Lo 38 il ey e R R et Qokd Togoslata ARsGHe. The
$iBOHor BT fédthe 3R iantiAIEPliRead bdlyBitd uwetiltinihe doarpasitions of the
derivatives of the foregoi ng constrai ned aligeomet r

weteal yrvestion is préfersblysmenterdhen 20 peserespepialishgiepicr than 70

reparation taught an ' . In US -A-5, 453, 410,
&G?FE‘I ’ﬁﬁ?ﬁe&ﬁ‘%éﬁ#g'c%ﬁ%%%}%&%@h%?%i ned geonetry
cat al Y& fortbgdhedisipbrdnthedRebrtially Siobastidar miymablused in
ol ef i n polyneri zat’ion catal ysts).. 20 The

the fiémagenpesition of thednvestiny ke eopat, gabthsy.cid thgismethed of
SRy AoAHERS thfof BRI e SEARREE Fh 2265072

903, 0BT, Svifich 4@ ehdh iBodtbiatddsin ifsleARG), KBRS bYfreference.
et hyl ene can al so be prepared using the sane

cat al ¥h¢ Bombgineavslinegeer substpntigilyrlinephethyrlenepeiyassdpay be
systens, such.as Zieqgler-Natta catalys .
HPEBUR SPALRRG © G RTABhEr D LAY RETbRsr To As b Yglosed
by 88 PRiAoNEk L5704 8.5, 8818 T8kl 41 9TUES A gflichtion Serial No.
copolynerization, are relatively broad conpared to

Bfybeie fidaliBuly BNEWO (EPWMéﬁ@I@dH.énéﬂQ&l%tﬁ gods-

i near. ethyl ene 0 an i\n Wil .
RS S MR AT Sa0 S M0 PR 15 01
calah Yst.S N Dapnenye!s 470mman s 394 6besE25Kidd, s@553818057,475;
art. For exanple, see U 8 -A-Patent No. 4,339,507, the
61006867 064803 arsk 5,131,399 i Is U.AcHpplinatioe Seriad 9. ({28:p41 Jged

85, A0 20, 0 RS L ARRR0E B g conned
ggér}{gﬁé éaftiﬁ%é‘t@ HRABIA Re@ U &t hdth6d 85T khdiPptepdraforbugta add

m conposi tions of the present invention,
ahimek aimil 8s-Ae%,45316 H), apmbitiatiohvefedtipyic Kenstipineweometry

| . in U.S. -A-Patent 5,.844, 045, 575; .
Gyl gl QSHbsS Broids B PP Rion ey

5 her qu@ h@ﬁércfgﬁcﬁ@d\ﬁ Haar XASHY [R¥yrBérs ichn 4188 6¢E Q8ed in the present
pol yet hyl ene Dl ends of substantially |inear

proleytiodny Heteenganebu LDRE ethrydenti podyraere sndlydeigogolymers offgshylene
5, 844, 045 U. Pat . 5,869 575, . Pref

e 0&%@9901?4]@% £ Choosietinge il-?og{nqﬁgiygﬁgp bpemitefit, Shfilid be prepared
\%éi:ﬁg ﬂhe éﬁﬂatdlﬁﬂlaﬁgg whed to fdpa¥eihs MbteRDeAts syibms, such as

t percent) of In-reactor bl end, nore )
i ef e itta/catdlydte aBothdlompletilpt weighy distubiutjpn, and tleshort chain

o BEL S P B e AL ety broad
SEEhSE b0t 1 o o il et g
polymers can be made in a solution, slurry, or gas phase process using a iegler-Natta
catalyst, and are well known to those skilled in the art. For example, see
U.S.-A-Patent No. 4,339,507, the entire contents of which is incorporated herein by

reference.
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wei ght percent) of the in-reactor blend, nore
preferably does not exceed about eighty weight

w@ercesss{ 80 wei ght percent), nost preferably POBEES006/041390

exceed about seventy five weight percent (75 weight
percent). 15 Additional polymers suitable for use in
the invention include propyl ene-based polyners.

P | ud

: omop e OB hapy AomgeeBhy BRERE pel e (ioomposte
Frlehépt)%ﬁ Qs %8 luSedOfor EHeAR @IAEposATMs 6P IpRent invention,

propy ene- based polyners. Such polyners include

enpetammesof sueh mql gd by &Oﬂtthnefrai larIéLS ﬁrliﬁi@ﬁ

R ST T TR -

ﬁé&%ﬁé@a@@%e E&MI@@ 0$ nfifeﬁct@if g&lg&ﬁ?ﬂné Bleiehssef soBitaitially
593,005, U.S. Patent 6, 939, and EP 1263873, and

ﬂlh@r@otyeﬂeflmrané R DR are almlqssd inld & B@’rr NoeB, 3406 & rwd byB. Pat.

N S5 5 ek Eobe AR P E Roc ARG B 1 rar no gy et blend

?soe{frf@é'sf:é‘t%’uk ﬁﬂg‘gﬂ:&élﬁ BEReRNE0 We?gh\ﬁ@laﬂceﬂ’ib Bf‘ﬂh@ 1ﬁ Pe%cﬁ)k bielnd more

In the art for instance, as describ
boaderebly bt JeastrabPo fyfir By Weight péaoetty Qﬁﬂwveighhlmfcent) most preferably
Pupl i shers, 1996, e and U. S. . )

ot B 2050 S e BT (CaneEhepent] yatetit i fRRE
ﬁ%cﬁ&les#f f1e srﬁfeacaopbreﬁa @bestdt ta,f?ée%& aphRR hiPHiPPYERAEpercent (85
copol yners where pol ypropyl ene is the conti nuous
meage pamdnta nf theastawer bbnpihmem prsfembilsf dmasiny)t e)chescpdmsle dighty
t herei n. ct co ners r
PYeIgHE R <§P SERE bp SRR PR et S G fpgeventy
lﬁs,g@}el@ht#, g%ig;lgpglcg rs are formed in a dual or
mul ti age p ocess, which optionally involves a
si ngl ddéamiabpolyinets saitable fstust wothp iweetien inchgle W pylene-based

PABFASTS, PiaPY Bt PERA PPy RE PR e prd g omopdtyBicd Sfferpolymers,
Ag%ﬂtc@ S8RV dhd ﬁér}.ibﬁct ihBRRAT M & BO TR eRe,RAY odtled ?ﬁ?glene—

out 5 wei ght percent, preferably at |east abou
;bamlepoh;bhqrs uSucﬂDpodjzmms mil)udermpelypreeef éarpdllynersp tetrapelpoets and

‘%gt ?’%‘%{esnogﬁhé’ h&t&ﬁ e%gq ?)tgf 0 ?@ﬁ Woﬁﬁs pptional
a&%é %ﬂta\m% &Ja?ylénmrse nynfefrme%%losg& aplsepaht $99L005;

sui tab py ene copol yners are

dil.S Pavsret 6,939, 9]193nd EPS%SSYDB and theemtireetongdnts ofidack fs ingorporated

i ncorporated herein by reference. |n one enbodi nent,
e’fei”}%f? §/&¥°% s formed, or prepared, froma

CONMPog gﬁthﬁg e"iib '?)%1 C}ﬁﬁyﬁ@x@ nﬁclﬁc{é‘%nfp‘a&ﬂ ¥by1he golymers

coupl ed propy base I'- rea
ISueln ddpodymers arMmdsrcmlly )avdulabkm:ndrmé yvell iwithémthe(skill ia the art,

oo B M RS0 3 e
P&er L 3)5% 2?004}&1% . PRPRos. '-3'-@%538%5:113 802. The term

st an near po yet hyl'ené,
"1mpact copolymer" is used herein to refer to heterophasic propylene copolymers

where polypropylene is the continuous phase and an elastomeric phase is uniformly
dispersed therein. The impact copolymers result from an in-reactor process rather
than physical blending. Usually the impact copolymers are formed in a dual or multi-

stage process, which optionally involves a single reactor with at least two process
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honogeneously branched |inear polyethylene, and bl ends
thereof. The polyner conposition may al so contain
wa@ewvsrsset hyl ene- based pol ymer, such as a LLDRET/US2006/041390

and/ or substantially Iinear polyethylene (or
-honogeneousl y branched |inear 15 polyethylene) in
order to inprove the- conpatibility bet ween t he coupl ed
propylene- based pol yner and the "in-reactor ble

RGAAHIGEE BIRCa e O JBSPATg RLIHPle THS | GEGATRIONRS the

é@é %p&{_pglﬁgés B atv\éag&albohf% W Eefceﬁtﬁgreﬁmy Bt 1ehdt ab&v?t 10,

ref erence er enmbodi ment, a fi
pefkesbly sp ieabo 40 anomprpegiarably;, urf tocboat ﬂ)wenghmmcpetnt, (fnrther more

SRSt OLAS, AL e Lol O BB COIROIENL, B i

ﬁ%ﬁé‘} Eﬁ%. B E B DR BB IR R Ay rEBolymers ae

fetlyselindn BD@S93 008) so Tantizd] nivhichas ircbiporaiadhéramey reference.
pol ynmer an opyl ene- based pol ymer ma | so .
cont aimowr@bqsﬁn@ﬁea Ie lyeeisdrimgsh F P‘FB”E%TF%H{‘ iaﬁpmp%mon

AT R A
RJaBfoe blenthef 4 Qﬂdsﬁnﬁﬁlgﬂhn‘kag p@lgiam'yleﬂe (cirau&ﬁﬁ)geyeously branched

reactions with oxygen are induced by .,
lingay @lya@ﬂ@gi and § gnmar loyy d@ttsgy @olyethylgng) e mrrS%ﬁt?mend

raw i a

BB PP LR, 0P G b

Bbflobéebusle bidngiedddidety) pd§Eihyld, And bltnﬂl@ﬁﬁreo\ﬁh”ll’hhp@lymer

hi ndered 30 phenolic antioxidants. These are FL){)
E@%igi PE

amlp@stﬁl@amﬁx alsp cemain@pother ethplene-hased polyngrosps

SR G B By s i

F SIS EABHINAAdTI0 imploos il dotnpatibiliox betamtisthelcolgsled propylene-
rgafos(r) 168, available from C ba-Ceig Phosphi te
hased pehadriand s Trswsion blead.”s Bxunplss of %m CORRPRSIHPRS 3 d

e Y, Xi ;
BEIsRt 10 BB Renss S0 WG iy bR R bRl AR i, by
2fetchedl e antioxidants include, but are not limted
to, anox(r) LTDP, available from Cytec 5 Industries
i n St immtbler eznmﬁllmerﬁmrﬁlm kaeioie feymer3 gpreparad feam &

S?WQQSIé%I% g%g R:g?t ethggozfl%l a 591?}%&1 n%soét'gﬁ)'p%%ﬁe-b%%ﬁy

hBRIFHEIy MRS or ﬁlﬁ: cribcﬂyﬁl@ﬂbﬂﬂai ¢a0h nisiytdt redyhiest bs usﬁpled; and one or
ant i oxi dant S. her resin additives include, but are

mostre pibylenedased, homopplyiess end/or igierpoipdeisber s,

antistatic agent s

i1 oF oo 85BhRaR GRRRRg o PERne B S BRI ylcnc
PhQEGE e Adydso ddhtdinl BA b&@%&/prcﬁiy@éﬂelrmi&[‘ fo comnmkidilize the

i nhibitors, viscosity control agents and antj -bl ocking
anpam p@mponent polymers. Stabilizer and antioxidants may be added to a resin
formulation to protect the resin from degradation, caused by reactions with oxygen,
which are induced by such things as heat, light, or residual catalyst from the raw
materials. Antioxidants are commercially available from Ciba-Geigy, located in
Hawthorn, N.Y., and include Irganox® 565, 1010 and 1076, which are hindered
phenolic antioxidants. These are primary antioxidants which act as free radical

scavengers, and may be used alone or in combination with other antioxidants, such as
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The filmshould maintain its structural integrity upon
exposure to elevated tenperatures and pressures. In a

w@e@es05ed enbodi ment, suitable materials for PCEUS006/041390

nore filmlayers include one or nore polyolefin
honopol ynmers and i nterpol yners. 15 Exanpl es of such
pol yners include, but are not limted to,

e R e A HC B aSBlsere POl Phcsphit

| NEEk iR Matedd onsifiseAsddogd M?%@%@PQ&eraﬁ?Qﬁed alone.

| ayer may contain one polymer or two or nofre
ﬁﬂimmnwpucbmsmr@pnmapkyl ysaeps pérexide dddvenmpersi Otlger available

erties each layer wll en he I r
DSBS SieRlasg Bl Bty ot il 5 CFRRED {oFob: daliFt i Cytec
FhQusheRi8 Sehh Rk, (@Al aﬁ@hmhsi(@riswm bgé £B6%r Albemarle Corp.

cont ai ni ng one or m)re p0| yners, use I N one or

rip Batcn Rongdeal,euisiandl Wesay o‘;hnenmﬁrdxndaatsanrea\aiﬂable for use by

r ent at.i ve of ather, mer. conposi ti that f
JRERTEIEEr @ incEmBinafpR BUPLated SuehanigKigeis: (CUGeTaPSIE AR lives
RRéMaE 'Bu%l@ﬁ’@?hﬁﬁt@&‘ﬁ) uRfa@Ydl&q%hPﬁésgmersa'éﬁtlstﬁﬁztagents pigments,
intended to limt thé scope o | i n

s 1 nvention
t@emuo][éaﬂlﬂgageatsgﬁllﬂ‘ﬁ skip byanit firavseta? daras) plastibieers, processing aids,

ner s ends sui.jable for use in the inventio
EP th‘? ﬁﬁ%rs %ﬁ@}lﬁwﬁ’p‘ewﬁ%wwﬁgﬁ%@%ﬂu@a ing
g@gﬁgthylene based pol ymer and/or at |east one
propyl ene-based polynmer. In one enbodi nent, the

pol y mefheddnmpsiwild maintaid its stppieal ihteghity woareaposairé tedevated
b%/rga Vi cat softenin 0|n from,50C to 230

SAETS\ AN DI T od ghtpo wm@p@aﬁ@ grdstighy fpr one or
frﬁ&@‘ﬁlﬁqg&&&&ﬁﬂgon@“ m'oﬁb ﬁﬁ#h&ﬁb}gﬁgmg{% Floselga'&%'f‘ers

from50Cto 230C are I nc ereln
rﬁqampﬂﬁs of s@¢h iy 1AM ThEIeds; ot ﬁ@ﬁbﬂ&ﬂﬁ%fo@ﬂ&&%yleh&based

B BIBAr b CHAP hEP P 2 P E b PR ESmFrSpee ohgrsrs
pgg} er g%?p@fjar Qlfig%)%ﬁ%e 1?8,?31(:@8#298%1%%@% IE&?E a a]kT)]l%
fcontmrﬂcﬂ@olymeﬂdf@@o oAldore peliywieck) sbch\ad lapedymgrtblend.

subranges fr.qm 50C to are included 5 here| n and
di scl oSEPAIHEPIPPEItys g aq%é?yeémeﬁnﬁéﬁton the,polygiey gegpposition

A5 5 s LSS SR AL o

fconnauﬁngommorhﬁﬁre polstners, rand et iaroab oy m‘ore)ﬁinﬁ) lagzetso ’I&ﬁse

/10 mn re pref erab rom 0.3 to 10
g’ﬁ%PeéRlﬁ‘ér?f RIGPIGSPRIAtYR ?fy (ft{“?frﬁob’mert"@ms’oﬂlm%ﬂlﬁ? fall Whm the

ey s GIOAGES AR o Bl e

not intended to limit the scope of this invention, in terms of the range of polyolefins

and other polymers and blends suitable for use in the invention. Preferably the
polymer composition comprises at least one ethylene-based polymer and/or at least
one propylene-based polymer. .

In one embodiment, the polymer composition will typically be characterized
by a Vicat softening point from 50°C to 230°C, preferably from 70°C to 200°C, and
more preferably from 100°C to 150°C. All individual values and subranges from

50°C to 230°C are included herein and disclosed herein.
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I n anot her enbodi nent, the polyner conposition wll
typically be characterized by a nelt flow rate, at

WQ3BCosms® 2. 16 kg | oad (ASTM D-1238-04), fr onPOr/LS1006/041390

100 g/10 mn, preferably fromO0.2 to 50 g/10 mn, nore
preferably from15 0.3 to 10 g/ 10 m'n and even nore
preferablyfrom04t059/10 m n. i ndi vi dual

ol daetoier BrnoaRg R ke o %8989’“%9 DB

&ﬁﬁ@%’%@d‘ta a‘]jSiZ ﬁ@ltmg%uﬁmosma @3PC| prBferably from 70°C to

characteri zed ht average nol ecul ar H_ o

W lfrwrﬂm&ragmsofrpm 11)f008@o O3 C., and evgn mPqur%ﬁe’z\;@& o 20°C
Q

oS o AL AR o O 8 e Bt

ﬁ%agglos&mrggl ymer conposition will typically
ave a total percent crystallinity of |ess than 60%

and pmeeﬁmtmb embbdigwnt, e p@pwst compestivnval twicallydee 25
é%m%?%izpé by 33%"%‘@”%2@» ot T0PE e S Y B A S g238-00,
ford1 B B AR b B SLERoR PRSP g o Btp b préfBfubly from

M 981@ % 10 i, aﬁdlwewrﬂ&elpre\faﬂau@smﬁ@ 4 @L&ag/aomﬁ Aildmiividual
cc to O. cc are included herein and

mle anlslesdbmeg@ fmm %ri tarl®01e410 mivbgiinabpded herran prd isglpsed

onposition will typically have a 30 nol ecul ar wei ght

¥ i buti on, MV Mh, from2 to 20, preferably from3

to 10y, ﬁﬁ)@her'eﬁﬂaom&l@(iﬁé 9519151590&@33&&21&0@1/@&11:81950& mor e
preferably from4 to '8, and even nore preferab!% from

Ehdra:cteTnzeAlbly aj mgit ﬁoWuaiﬂe at@é[)t(é anchAd 6 kghpathgesI M 38-09),
20 »
AR TS R R e e

t LichBEy RoRIQ 1984 £i10GniROIATL individual
?3 tt,qg%@(p gg%le‘yégﬁg?ltg?gbfe{/%f rom 70C tog 200C, 1rrrlnlrvé :

paleteambiuprangeniraf@®Q tool 0DHL) mmareen@ndqddreéelpp@ql disaliopsd
from120C to 170C. Al individual values and subranges
Pe6H 50C to 250C are included herein and discl osed

her ei T%a.t:l&h&‘ b%Hﬁﬂéﬂt THEbo thfé?c R&s@lﬁﬁi wilse giakaciRized by a

an ene ormpo ynmer. [n another enbodi nent, the
a\teiglm amramohoulynwmghs(l\éw) fremh3(,@0{ktodad¥6000, and all individual

sahsr o e b SRATOTSH by RhBRig o

[ rrent the at | east one polyner is an
propyl ene- based i nterpolyner. In another enbodi nent,
the pdhynehercarpdinesitothe polynzi nempositierwill typisally have a total

percent crystallinity of less than 60%, and preferably less than 50%, as measured by
DSC.

In another embodiment, the polymer composition will typically have a density
from 0.88 g/cm3 to 0.96 g/cc, preferably from 0.89 g/cm3 to 0.95 g/cc, and more
preferably from 0.90 to 0.94 g/cc (ASTM D792-00). All individual values and
subranges from 0.88 g/cc to 0.96 g/cc are included herein and disclosed herein.

In another embodiment, the polymer composition will typically have a

molecular weight distribution, Mw/Mn, from 2 to 20, preferably from 3 to 10, and
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pol ymer that has a nelt index (12), at 190C and 2. 16
kg | oad (ASTM D-1238-04), fromO0.1 to 100 g/ 10 mn,

whe@esesdy fromO0.2 to 50 g/ 10 mi n, nore prefRBCHDE2006/041390

from15 0.3 to 10 ¢g/10 mn, and even nore preferably
from0.4 to 5 g/10 mn. Al individual values and
subranges fromO0.1 to 100 g/10 mn are included herein

395 15, it SR RPTS 0F, Bofth

ahed ki@ Bibraddls fram 2 @am ar@ Hhﬁ:l\ﬁ&'d)ﬁé'%in hid @Bclosed herein.
et hyl ene- based i nterpol yner. In another enbodi nent,

t he pdhyrethereninsiine mtoﬂnemmnaﬁmgnmsme]asmntmneatzleast one

ner., 1 [t £l 16
PRI Adedte ETRee oty Bt 4% 76 e rom 7 o
moeﬁ(e frﬁbﬁe}préféﬁﬁlyoﬁ&ntwo@@tcgigmcm evERMmEorP !b{@eff&ﬁ@l lf¥om 120°C
from 0.3 to 10 g/10 min, and even nore preferab

y
fip dMP . 4AHL QHCBVlglnalwalneﬁ anghsubragg iogus0°C t0R508E areridcluded

ub O 1 to 100 | uded h
P AREEFisvadT i o oq o Bhaapb AR et pirdermrdsar
QS 161 HoRIpolyEnedn Irpmér%ﬁﬁaohm Oty BElkast 8re pdlyRRPLRAT
enbodi nent, the at |east one polymer is an

mtweéweect)mmpblymﬁe rIpanyﬁer embd>d1mnb theat lewboe lmbyme;r is an
the pol yner ¢ 0S con ai.ns at st one

ooyt v I ik O & lg#t opyap! Gitet fhan
o Ahelhsdd ABPpAPRer. and al | individual values and
subranges from20;000 to 1,000,000 are included herein

and dilseneberenimdanent, the pobmmnbmposmm corttduas attledlseandz
pol r is an et ene 30 honopol yne
ST A el dndarllel 9GP g0 ASTM D 1258-04),
h t nbodi
S 03B 7 30 s By o
20010 (1990 ik ahd \doePRBIDFbRS4bly B%HP@@ ke 58710 thih. 20PIHABidual

enbodi nent, the at |east one pol ymer is an
pebisy M@b@m@ﬁomrﬁ étq) b06/g/dp min ﬁrealnghlﬁed hezpipadil disatosed

RO o RARRSL e SRR By oSt P R B ok, 1o
@Q8thepadbaiRbRT Rlay léaﬁscﬁletpmyi‘ner% &Q&fhyl%ﬁe—ﬁﬁ%& Wt8SoR¥ner.
DSC. In one enbodi ment, the at |east one pol ymer “i s an

et hyl én @nwbmqmcylnmnt the palyodnepmpositel exmtains attleastone

PRSI PEh S RS A FZeRo Earoa by R DY ki)

FHO%’M hiepaob gﬂ‘@ﬁﬂﬁl}’ﬂl“éferaﬂlﬁ? FRRPH b% 56 'gblgﬂgﬂie Rfore 11%%;%2}’ from

| east one p6lymer s an ~ propyl ene- I nt er po
1)03 fionl Oagi{ &9 iném, asdioweti mmore preferablyp fibyne4 tadglOshini il 1ndividual

SRR S o P LT i e s S
?A%T%MQIID792 eg%@dmnl? the 811652 BhY pS1y 21T B3 brd S 1GheHbnHpbFmer.
In another embodlment the at least one polymer is an propylene-based interpolymer.

In another embodiment, the polymer composition contains at least one
polymer that has a weight average molecular weight (Mw) from 20,000 to 1,000,000,
and all individual values and subranges from 20,000 to 1,000,000 are included herein
and disclosed herein. In one embodiment, the at least one polymer is an ethylene

homopolymer. In another embodiment, the at least one polymer is an ethylene-based

interpolymer. In another embodiment, the at Jeast one polymer is an propylene
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i ndi vi dual val ues and subranges from0.87 g/cc to 0.97
g/cc are included herein and disclosed herein. In one
wepdomsesent , the at | east one polynmer is an etPgl/esm®od6i1390

honopol ynmer. | n anot her enbodi nent, the at |east one
pol ynmer is an ethyl ene-based interpolyner. In another
enbodinent the at | east one polyner is an propyl ene

B’QW&'@ eg ghé%ﬁ%g S‘/‘H&e i eg@gﬂe g‘ﬁﬁ%% pltﬂfgi(;g}?pt&er 1%%;} propy‘fene—based

gm&nbodi ment, the polyner conposition contains
at 'east one 20 p(_)l yner that has a nol ecul ar wei ght
di st r ilhanotber, enNhgdiments tho polymey codpogitiest eonddihyat leaso omel

ipDisfasr T Bl ety et bt 1R PR Al B TR s than
S0t A0 gRAsUrEPHY DSCO 13 @ndkRibbMieidne erk i’c%z%t Gn@IIB}ﬁymer is an
di sél osed herein. In one enbodi nent, the at 1east one

rediyfererhommpalynetrh ji mhermmhpdunqnmhe afl laash oot helymer is an

%@dl :%nt he (Qgrtn% ﬁ%ggﬁo lﬁ‘eﬁhgter?éﬂeaéh%’&d%ohgﬂ?f,is an
t6pyne h}g)?n‘oi) n@ﬁl&irp‘ﬂk Xﬂﬁiﬁer'eﬁlt%ﬁnﬁérﬁﬁﬁé i 8ast Bﬁﬁg&%iéff?sfm

I"'n “anot ment, the at least one polyner is an
gnm&émﬁashhm&ﬂpolymmer poI yner. In a preferred

SFSSS :Ige ﬁgétgerzﬁr}lglf Ll;e ﬁ B«]rngfthgp%ggsrlgtl)r? coantams at least one
I
RO RRHEL BULERT SRARpe TR o Oy b b e G TR e to

df 931 g/bestaad eyord predertlsln drond 0 9¢ @ 094 glcchASIav @792 OOQJ.C Adne
nmet hy

‘Sﬁ{%@ﬁﬁ ailng%ml ﬁ?ﬁ}?&lﬁ% %23&%%2‘@ 5%@@’.‘9&3& mcluded herein and
F&%E’ldé?& 886404 gk embBELRAL, thd & 1@&95&@;501%910&5{{%%&11%“ €

propyl ene/a-ol efin interpdlyner,
oo meer e Ty othes enﬂ»pdin\ﬁm,rthe hnalsaﬁ onepolymedsan(etiB)lene-based

GHBRAReH I AHEb G e dhopLRE onfpeb Bar %prowlene
oﬂg%ggﬁ’ﬁe;reh{%{ i of ab? Iﬂ%ﬁ rthe Bogas oﬁi@gﬁgfﬂér fsra??égp (?-based

'om 5 0.86 t
nmeq:)oﬂmaérerably fromO. 86 to 0.91 g/cc. The

pr opyl ene/ a- ol ef i in yner or , Iene/ ene
copol 'ﬁﬁ“;ﬁf%%ﬂfﬂm é‘eé’o @H?SFHQPP% %g s 6tr

| ea?st otﬁaé[%g% ;ﬂ,i,%@;ﬂliag ng%lr Py @%@P%‘{T%In 1 1, ﬂreferably
ifrine d po 7 yanermorerprefefablypiydraried wt 3 phé recncnmel preferablyafioim 1.5 to

gagegggg ichBHebis 604 BsauseS G 1 HEEre i e ST B
S50 e 0 oot 100 il e
diohyopelyadea- In another embodiment, the at least one polymer is an ethylene-based
interpolymer. In another embodiment, the at least one polymer is an propylene
homopolymer. In another embodiment, the at least one polymer is an propylene-based
interpolymer.

In a preferred embodiment, the at least one polymer is a propylene/a-olefin
interpolymer or a propylene/ethylene copolymer. In a further embodiment, the a-~
olefin is selected from the group consisting of 1-butene, 1-pentene, 1-hexene, 1-

heptene, 1-octene and 1-butene, 1-nonene, 1-decene, 4-methyl-1-pentene and mixtures
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olefin interpolyner. In a further enbodi nent,
et hyl ene/ a-ol efin interpolynmer conprises a copol yner

WO 200meshss om nononers sel ected fromthe group PCT/US2006/041390

consi sting of 15 ethylene and 1-octene, ethylene and
1- but ene, ethylene and 1-hexene, ethylene and
1- pentene, ethylene and 1-heptene, ethylene and

d,.4- | 5 1- : d
RRARNE 30 o B S B i e et IR B SRSy er
fi i St » .
a;{] gﬁmxte%twleﬁeocog%%ﬂab RGn & @5@?%32?&12%%%0 A6h e @(3%/10

et hyl eéne an utene. In ano I ment,

ahiny [Ie ardthercdnsiddimertt] £ pedpyieae/dRGlsfia iff@pblynitder (12)
fromO.1 g/10 20 min to 100 g/10 m n. In another
@*ﬁ@d?w&sﬁxlem@pe%wrér?éﬁgﬂwmﬁm OOt 3 #ee, preferably from

it erably from
PRBl o 98 e 300s RT3 63 PO ST gl
tintetpobyiergr eopyTdie/etliyhoteidgolgmet afaly RatibBleROdoyiBRfiativR S two or
have a conbination of two or nore of these

RYIS O thepe embedimeRtst her enbodi ment, t he

hyl [ Ny h |t _ind 2
rom 15088 GhoRiblhe bR or 33FdT: § probf Bie's lefp
tifitethoBfergbiCLpropiidnd el Rha b&pbéyﬂlé@aﬁd)ha%@%él@ ifdeR4@m 0.1 to 50

g/ cc, and a nol ecul ar wei ght distribution, MvV Wn, from

2ramg/b0 grinytes, aslensir frendoth a2 sreme/car’, dndegsmolsawlar weight
QR#M&E{niihQ rqgéﬁﬁqggﬁased, propyl ene/ et hyl ene
2 n r .

I nterpolymer: u er enbodi nent, the

pr opyllengé@tipreRaed chibbainRat, YRkt 18886 ok ﬁ@%ﬂtnei.‘ R AR %tHylchb/a-
fromoO.1 glllo mn to 100 g/10 mn. In another 30
hefauintaspalymen dngrigphereneiodihsiteatylpme/ eofsdinyintsrpoipmera

T S O T
<R 100 a3 Q /0 BbRH&By IRAd AddSRBRIEAS) 4T3 he Al ILHdxBAY, e@Flene and

Mv Mh, from2 to 10. The propyl ene/ et hyl ene
ilnpsatens) sthlengend hbentene, ehplebt aed bopylshe tatkylore andriemethyl-1-

f.- i.nments. oh | yoer _conposi.tion.nmay.have
PerdsHERRAFIRANGTRGS Sroteby Hiatrivaas v el ePrrig etou
lRenditihg df ethyldie 2p0!1YdBneCAHPAREBISardl 1-5iehe. In another
conpositions may have a conbination of two or nore

enthodimentthe dibglene/oedefiremtsrpoly et hastd melp odder€lh) from 0.1 g/10
composi tions ma)f contai n _an_ et hyl ene- based honopol yner
B

rinitad 89 gdOywiar Taaepthermndpginaens. the siylaneiaopiefly inserpelymer has

[ . | ' I

euBERPIERI00018 03D 6T RRNTRY ropk DR300 E; U8} grogyang rore
Poefertablyl fesie Ol9@s ed 01940p1e| Ve ktlFlene/t-SIERR inteMblymdd nfhy have a
further. enbodi ment, the polyner conposition contains

LompEiagpn obeyeermorgrofithese embodimentspy | ene- based

oD e R g BRI SRRt e

from 0.2 to 50 grams/10 minutes, a density from 0.900 to 0.950 g/cc, and preferably

from 0.900 to 0.940 g/cc, and a molecular weight distribution, Mw/Mn, from 1.5 to 5.
In another embodiment, the at least one polymer is a propylene-based,

propylene/ethylene interpolymer. In a further embodiment, the propylene/ethylene
interpolymer has a melt index (I) from 0.1 g/10 min to 100 g/10 min. In another

embodiment, the propylene/ethylene interpolymer has a melt index from 0.1 to 50

grams/10 minutes, a density from 0.86 to 0.92 grams/cm>, and a molecular weight
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90 wei ght percent, preferably from55 to 80 wei ght
percent, and nore preferably from 60 to 75 wei ght

w@ercestssof an et hyl ene- based honopol yner or  PCT/US2006/041390

interpolynmer. In a 15 further enbodi ment, the polyner
conposition contains from10 to 50 wei ght percent,
preferably from20 to 40 wei ght percent, and even nore

A;%f eV mffzﬁ)gﬁ‘r% g‘b f@n@?e Btp?%ﬁ%?f@a t ﬁgter%qlﬁgler may have a

: Q:%hm'hon oFPJz&S%%fé &fthés,@%ﬂ%ggméfgwe based honmopol ymer

i nterpol ymer may be cou Process for Forming

' t he F|Th¢m0bﬁn¢rr¢erdpnmann (o5e 1)) hAvé a bombinatibreof thossitm@d may

are | ecting the thernoplastic polyners
‘g‘?(‘ff:‘%{ “F‘BT maki hg each layer; forming a

< f ilm oIfhe ér%g'%)ﬁla&ﬁgof ﬁf:@mé&ﬁtlgﬂsl HAFRRLE %ﬁlb%rti%n of

t han one Iayer I'ng the layer oextr I'ng or

. ctwstomng)r@emb«)ﬂmmntseiekca;bedkereﬁey rably, the filmlayers

are b tlnuously over 25 the interfacial area

" bet we ltﬁglle quCHﬁﬂPﬁ%}B?%ﬁ)maW%ﬁ%n ragihylensdasedrhomapolymer

r&a&e Bg%eg em&'g@h;@ie féggggio@%%%r%ﬁ;ﬁgely%%@t A ag" -

mmlfodmm,cthapolgrﬂeat@hp@iﬁﬁcm coleidsos Oadveight pmh afinSreof an
i clud, b are not limted to, pinned rollers,
ﬁﬂﬁ&l Oélmpqhag%rrortﬂétémiyqlarés In p furghes embedimsat, the polymer
f
S SIS TP S5t
tiferpekinseri dix asathéraatbodiment,aherpelymer corpssiibn donfrins 28m 50 to
2Q07/ 050559 PCT/ US2006/ 041390, such a film The
Fpetlparesly preberabldraue p3 by 3} weieht Petprntiand raere mrrfergbly from
I I S
959 tf) 95 %{)r egclﬁ fdf aﬂ%ﬂnsr;l;% . afc{dr}ﬁnﬁ(%p%?}lméf O 119tonl~péﬂ'?ner Ina

aer s sul ta

efuﬂthammbndihlemdhé mymefrmm@m&mmtaumyozﬂdd it 5O %ight percent,
addle@bves such as slip, anti-block, and poly
i 40 de 40 vsight pergent, andgrven moxe pwéerngzs lﬁoem Bto 35

A
‘%?ééﬂéﬁ)%g%foﬁv BN iRl laRURMELT 198 HoRher
exdlecrddsaf thy roplylege-baskd homopsigmet bﬁ/m’teap()lyméﬁm&yl Bé B@ipled.
upon the conponents. However, typically the total
pol ymer def or mation, that is, mxing degree, is
[ t I for exanple, the
PIOEYst PR ror AR the FRAR oY Ble by mp

screw" desi gn~and t tenperature. The nelt

t enperAafiln of the invegtion hizy fbe prepagdiyl dele%ﬁngi&i@eh&r@plabtli@
fIer components, After extrusion bl endi ng,

SR ADIeTS seitaflerfor Fralenaseach éqyar,efgnmg Aifdm qf@a@h loyer, and

SR BORRbupR EP A SO0 L 8HEDe T SR Brring

asstingohe or fuogotagersr Dasittblys thu el Ry ek @F&lﬁcﬁﬁéd continuously over
cast/sheet extrusion, coextrusion and | an nation.

pisrlprighaea beteerfibng dilmilayeryr ocesses (al so

Films may be perforated prior to, or during, the manufacturing of a container.

In addition, the manufactured container may be perforated at a later date. Perforation
mechanisms include, but are not limited to, pinned rollers, plated pins and laser
techniques. In a preferred embodiment, perforations are from both sides of the film,

and the perforation crater is located on the exterior surface of a container formed from
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15 known as hot blown film processes) are descri bed,
for exanple, in The Encycl opedia of Chem cal

waewhosiseyy, Kirk-OQ hmer, Third Edition, John RET/E$2086/041390

Sons' New York, 1981, Vol. 16, pp. 416-417 and Vol.
18, pp. 191-192. Biaxial orientation film
nanufacturing processes, such as descri bed in t he

"doubl_e bubbl e" process U. S. - A- Pat ent
sudhspiim.g b@éhﬁpﬁ énd sigpaf thﬁ oepprstiens ead &@s%m%lé af pgsforations

%gd-eﬁél@g%n:tﬁ%ﬁﬁ%mfféyﬁéggdgnng%gs%m (both to

: V\ar r eFor eddhSayely-tpiceliy, ifNe suithbB5td, eXfdsi0fblenk ¢heedon@onknts and

S.-A-Patent. No. 4,927,708  (Herran et al.),
$ad<ixt1%a1 afditines. suchapsslipentichlpels, pad polysegprocessing aids. The
s AP 00O, g e o
fdidperstdnriv athiewd. dfhetpaiadndtdty eNéttaRionBlénddg WilEs&essarily vary
patents are jncorporated herein by 25 ref erence. The

ré@pqndtr@mwéhw@nwmg Hayeever, typi¢adly hetptalipolymesdgformation,

RS iRRe2aleD s iBORARAA: QnckE bl (Bl XIBE RS Yooy
fdesigh iﬁﬁﬂietnﬁblﬂtéﬂﬁera&ﬁé Thé theRltethperaike/ dbridpildPfeming will

220C. Manuf acturing techni ques for making structures
oiepengeon the Efmicempppitide 30 verti cal formfill-sealing

techni hat r| b sn pac [
vacni a5 el RuhEa RF BFRE el A8 leyes gy be
%ad@b?%nﬁaﬂlloﬁal(fgﬁﬁdéﬁ@h W@hﬁﬁﬁ&l T(ﬁrekamp%bﬁMBle extrus1on biaxial

2007/ 050559 PCT/ US2006/ 041390 Manuf act urers
|0ﬁ1§t1ﬁatlm procmgs)(SKcls@sﬂe@ﬁer framey or deablei bnbblerprogsegs), cast/sheet

TN O
3@6“’3@9 hoKbl@Wﬁ c?Rs(ce’ﬁse'@})éi_‘[“é)desdi:lbgcl for é’;&&p@é” in @E@Eh%'&épedla
25 (Falla et al.), 5, 360, 6

US. b5, 721
é}hpml@i Tmhnplogﬁdek§th@ell Thirddilitigna Uolal Whleni& fﬁonSJ New

I
L YRR TR LS BY5E2050 80 A0 i
/fﬁkﬂiufaéﬁirin(gl’jﬁoc(&@@ Neie € dEddhibédini thg " deuble Bubble" pARR) of;
A}{/BKenton Gsborn and WI nmer A Jenkens, pp. 39-105.

-BPators No. B466:9¢4 (Bahike) randithe prosersessdeserbed in U.S.-A-Patent

50 o S SR Bl d 3 Phons o

By £2eh) 298 Mmmo Mﬂoz)(Gomébtam)ng-Paem No. 4,927,708
t echni ques, such as radiation treatnent and corona

t(Hemamelral.), U.Sspelatent No. Hi52gi5il r(MWT@eré,mﬂdl[é &t-Aoltatent Mos.

AFaiatP GRE SHSDAET AR blleld 3 o Rl e e B faskee nove
Sllﬂn%ﬂﬁct@tchsQﬁthlé) inveh§or? OAN BB hese pet@fls i@ 1@1?‘0&@& herein by

inventive article can be grafted post manufacture
(rgfgrg:nceas mal ei ¢ anhydride gr afted pol ymers, including

techn IT%U ?nseltdtlersﬁ%laro %urg dlllrQngUﬂle film’ 19 %ﬂmg %&gﬂl (v§1tfyr cﬁeiptending on the
components of the film. Generally, the melt temperature is from 175°C to 300°C,
preferably from 185°C to 240°C, and more preferably from 195°C to 220°C.
Manufacturing techniques for making structures of the invention include
vertical form-fill-sealing techniques, such as that described in Packaging Machinery
Operation, Chapter 8: Form-Fill-Sealing, by C. Glenn Davis (Packaging Machinery
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15 et al.), U S 4,950,541 (Tabor et al.), U S.

4,762,890 (Strait et al.), US. 5,346,963 (Hughes et
W@PRooy/0503565. 4, 684,576 (Tabor et al.). Al of tPEBES2006/041390

patents are incorporated herein by reference. After

the filmhas been formed, it can be stretched. The

stretching can be acconplished in any manner,

, . . ¢ £ .
GARHEILLAIR S 9000 KRRl W AREEE'S O20b08: ! D
Exttyelopydia of Pbcﬂdagmgﬂfeb]ﬁgﬂ@@n Maeilad Beldtee cEd;l&ir—ngchlef pp 364-369
conventional techni | nckge?gg)g but not 1jm.t

dehn Wiley & Bans); Vihdh 288,53 431 oSyl 407, (Falla S, US.

; r J
ﬂ?,é @'aﬁa @%“113 aﬁg IUrrg 6d?fﬁﬁds % %?é%g ’t(?{g%refg proc es%hérsl,ng
tﬂﬂ)m(ilﬁsmdﬁ a$ ﬂmﬁ&iﬁcﬁsbd:cﬁhﬂ&&c Iﬁin@e’meﬂﬂmh@y umd Patituging
appl i cation. Typi have a

Arplicrtiers(T; sﬁhlmpnl’zbhsxw @@o@cmla%nsby IﬁFQiP’é Ba@spomraaﬁq
f
?jn%(ﬁegrég% rkﬁ@d\@) r@éegﬁle&rn&%erl cal ’r g%‘a}gﬁ?ég?? ed

inesrpbiated Heeditl U¢ réfetenval ues from t he | ower val ue to
t he upper value, in jncrenments of one unit, provi

t hat r 6l snaguiasBuingrechrioyes ae dlszlpsvbrdé@wd@éé% (Chum et
S bS300L 004 Frch 82 s WHA R NELIRER ARY oM Retment,

rva

&bedigty fob ghnﬁi@aﬂm@uﬂ’RanQéanéalmﬁ@rﬁphslﬁﬂ vtk watfalFof the
conp03|t|onal physi cal = property, such as, for
iaxenione Fi ah@adq frem e mVéﬁfémbWéiﬁ)é?ﬂ silage,pyrehios ghe polymers

t
lgs%HPog ﬁllglk;]e'%’] dmaéﬂr[x?lhlg tahﬂ:%e g %&ﬁé: aﬁ%s Fﬂﬁﬁ&mje Ja%(ijl a%%)qgelc
éhhyamde?graﬁéd:polyﬁiéﬁb ﬁ{cllucﬁ@tfe&ﬁﬂ@ﬁes didelRedin UK. 4922888 $8trait
197 to 100, etc are ressly enumer ated in
chti ); Iéﬁe%?$@ 24k (Tapor F-"c?fl ) %Su@%&vﬁ%(ﬁt&i@t bl -3 Hadt6,963

e e R R S S

Wdiéih by FeRR@ee.f | caI ly intended, and al I poSSi bI e
conbi nati ons of nuneri cal vaI ues between the | owest

v aI u eAﬁwdh@ Kém oy hean fopeds & cap hrekaiched. Hiestreishing cap be
Fs%r é‘r%fges épc! %éﬁt}’onﬁﬁ?g&t‘&eg%té}{ s appl i cation.

|ca aVe éen re as “di scussed

h e r ei Sheetsbftied filne BaEbd Bonded By heafstaitigng byaisebf alDSBesive.
nelting tenperature, perforation size, film

Hpﬁtékqi@gs:an be |effe¢tﬂ‘é| Bsng ﬁ@}mnmqn?wepbmauewcmng, Bytnai dignited
tlge?, g%t ar vve :I'clth si% gje?cfm W%'lt%{%mg etlc'iﬂlg o%]a’r fallterna’uve

Y, Sk
mﬂﬁgﬁﬁeﬁmmgssure and ot her propert| es. 15 The term
'film" as used herein, nmeans a single or

mul t i Theafjdapseaf the aﬁwg@m@mﬂ@ocesses may be made to any thickness
depending upon the application. Typically the films have a total thickness of from 25

to 1000 microns, preferably from 50 to 500 microns, more preferably from 50 to 250

microns.

DEFINITIONS
Any numerical range recited herein, include all values from the lower value to

the upper value, in increments of one unit, provided that there is a separation of at
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The term "conposition,"” as used herein, includes one
or nore conponents which conprise the conposition, as

wawio7/058559 eact i on products and deconposition PCDUSIING041390

formed fromthe conponent(s) of the conposition. The
terns "perforations,” as used herein, refers to holes
made within the film 20 using an irrpact mechani sm a

Eé%t f Qr 1 o‘t}ge%hﬁg? Ecgw%:cv%@lg ﬁaf @1%;1 ag §%I?I§I?Wple ifitis
SthRA 8% HREIAQIRbE 2 BSmBbiRent, 0P diviid bgh |c¥mp@ﬂﬁoﬁeﬂ 88 phyRRal

i ndependenty, of a size I'ess than, or equal 100
pnopelmy;$u(:hr)s 'fdireexpimph:s embdwerof carbéemdmmmmhemh@f@m temperature,

s it PP et TOOn 4V TR i o epviofl i sk s,
,Xiz%r Eeahahn @ﬁ\qfaxgges edidh REAND 20855 & 70, B3 B0 ktc., are

"ol yner, " as used herein, refefs to a pol ymeric
expressiynehupreegied ﬂdhlslcspecpﬁbqtmr IFor mglueowbich aes lessthamene, one
the sane or_a_di rent The enerlc erm
Bt rropsicrred tepp 2obl T L. 00X R Raweattyaiass. BEEsF pp oty
S AXECh W ar i LR b oA BhHIEA S 3 OSSR rc@ﬁlbfrfaﬁghsp&i nmerical
one type O , ‘and theé term’interpolyner as
dﬂﬁemlﬁwb:ﬁr the habdse value 281 M@h@ﬁwmﬁmerated are to be
PCT/ US2006/ 04139Q The term "inte " u
Rrensidered tPé%eé?%fe@%Y sitega fus ﬁﬁ’%’ﬁﬁ%‘g%ﬂ Flﬁ%al ranges RVE been
pé%kt)é('f'ea"s 'dﬁ% s@&‘ h&eirfin tef@Sice ¥ Qi fs&]@é’ lﬁ ffSCO&Leltm
generfic term Interpol ynet thus incl Uudgs
tfmmblrattmr ﬁerforatumi diye, €ibgnlthigleckss, aneleihdex, tmoelpfidy nm:e,s;velght

prepared fromt di fferent  types.of. nononers,
wrwg cBHISHFIGAL IUFALIASPSiE CSFtOROPRIF T é?yéﬁﬂlmtya density,

[ g?ﬁ&h pol ymer" or
%kg]? Igg’?lgc%g %%ﬁ%%{sa rlg%{r#y glﬁé;&hl gé{lbsger e, nean a
pol y rrﬁhe esrmdtilyieas wedrhasin ineans higingle or sbti-dayeteddilimystructure.

t her mal | ext rudabl e_or def or nahl al beit relativel
aggr e b Ve speREAR ﬁﬁyseéélq%avﬁ@%es OPF O QG gomponents

&[}%r?lﬂ{s%l&gédﬁ{ﬁdéltgheﬁqvel ASrehigRd é?@%lﬁ:'tgﬁng%?g}n sition

ot e yrrer S.
bfbdmﬂs bk dafineth dlie mnqubmt(ﬂy efl theS‘mnipoaltlbhend may or

o el e e “Retsreiens ads WG horap: Fates BLbojas@ass within the film
ﬁaﬁgfa@hﬁg act Hieh Iﬁlaefagerrs?xthefmgwer miﬁlg ;0@1 dovadee or

I'n con urations rom
Pedositibssinay be béwymg sizpeatd wsyiap ghages.gherforataistage i ng,
X-ray scattering, and other nethods known in thﬁ@a%o

d

imlividuallye R theeRpck melcerdepily. of asps spmdian oneaug
%Eﬁhg(mns an interpol yner

The phrase “perforations of the same size,” and similar phrases, as used herein,

refer to perforations that all have the same size, within experimental and/or equipment
error.

The term "polymer," as used herein, refers to a polymeric compound prepared
by polymerizing monomers, whether of the same or a different type. The generic term
polymer thus embraces the term homopolymer, usually employed to refer to polymers
prepared from only one type of monomer, and the term interpolymer as defined

hereinafter.
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that contains at |east 50 nole percent, and preferably
greater than 50 nole percent ethylene. The term

w0 proopsisene- based i nterpol yner," as used her ei PCTES2986/041390

an interpolynmer that contains at |east 50 nole
percent, and preferably greater than 50 20 nole

per cent propyl ene. TEST PROCEDURES Several test

met NoglR ek yha YAl i@ hEreld) fetbis!t @Qﬁ&é&b th
test par amate t?n n esac?%x teestevdilS ﬁdlgpen thej; ©
pdyeneration o at lyast twe diffeosit tipes oﬂmedomex%s TBe gmemfc terdne

test(i bel Wde rlb est parq terst
ipfegpolEpe s e ERTPISBELY FBPIBE tRfeF Espomerpe
g
PR ?@%@aﬁ%ﬂ?ﬁﬁgﬂnﬁ%ﬂsﬁﬁ%ﬁﬁ%ﬁ%ﬁnﬂ FREE b more
thinetvar differdnk typesief mbasdershe |imtati ons of a
particul ar set of test ararret and will be ahle

det er thefemap ’615?1?1%&“@138 BT O | GO QAsHE PP S a&jlfi Snilar

W%ﬁ&?ﬁ 81%53%}‘%& Fpe bﬁﬁ %t 1s%8b %l%ﬁ%%egﬁp es

axdmdiide ey ddfomhaide mﬁiaﬂgelhheeljaaggzesmﬂ dandRione gial e treptired.
method, in accordance with test nmethod TAPPI T460
om 020 hertrimas olend” orgpelimesb kﬂ &f psgddisrain.dneas aplend of two or

AR AR SRR AL TR A GFRISNRE LR s e mey
catm@ 1t \be mipciblestephiage scpantedat aiolechlar kevel)gSutihe blend may or

anpl e. Haver & Boecker Bag Pernmeability Test

m%)bmtcbgtr@asepsea%nareé 5agf 2 Blerd 5eayt G IPBNGt SPIGEY WFOF FeEe

Bt RSB R0 AR AT LOLI gk O, i
httering, xirat scadem@j ancmbthet hethodgknoMreinfthe bithg appar at us

mai ntains a pressure of approxinmately 10 50 nBar and

meas ukkesterm eethpleperbassd HﬁPIEF’OB’Mpﬂﬁng%q’}}E@rﬁﬁgn??@F an, jytgrpolymer
Tl S £y B S MR RGN Sy OB 10
éfﬁl}ﬂeﬂie Pressure Test (1SO 1420 Al (2001)). M croscopy

of Perforations 15 Optical m croscopy can be used to
char abiederms epnon@leairbésgflamfe@o HARETS)| aféw%f% rfjg means an

o % 8 e A8 ORI
1aolefpetenpfropyiendl own film (12 hol es tot al). | nmages
wer e taken'

fome o

TEST PROCEDURES

Several test methods were used to evaluate the films. The specific test
parameters within each test will depend on the polymer or polymer composition used.
Some of the tests below describe test parameters that are indicated as representative of
polyolefin resins. The particular parameters of a test are not intended to limit the
scope of this invention. Those skilled in the art will understand the limitations of a
particular set of test parameters, and will be able to determine appropriate parameters
for other types of polymers.

Gurley Air Resistance
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with a LEI CA MP AZO m croscope using reflected
i ncident lighting and back lighting and a SONY

wOR®BGSBeO di gital canmera. |nmages were capt ur eBCUBEE2906/641390

80x objective 20 |l ens and processed usi ng Adobe
Phot oshop 5.0. The "adjust inmage |evels" was used to
maxi m ze i mage i nformati on and achi eve opti nal

contrast ... Meas ne are hen t ak esti

S 7e de; RSP R Dot (i ba BisTi g g Cniey
Plokd sty it€R melibdS ﬁﬁd&ordaﬂé&%‘ﬂ{ tesiReBbITNTPPNA68 bR -1 eﬁﬁg test
to estimate the area of the hole. Mechani cal Property
Tesesyuag) theRimigsistanegpefet Sn&ﬂr%mplm(appromdy@uhe isquare 1nch) in
c,or&l nce Wth. ggM D.170 1 El nendorf Tear is, .
ﬁ%ﬂ I Ep ol LBty YUY of 5 SobB A prevats 4 peprgeate
@ shmpRccor dance wi th ASTM D882-02. Secant

I\/bdu us |s rreasured |n accordance with ASTM D882-02.
&iBaasker Bapr Rgymiabilityelast ng 30 The density of the

SZP%?E%I??S rﬁ’@"ﬂé"b?g? R L T S

A2 GimiBR TR whAB LS 18] /
e i Re T v BAMR AR (61 p bak Lol ARCH: tat only.air s

Mfradugedinbetherbegt Mbe filgappareivs mgnthink apresAGE M approx1mately
be used.to neasure density of other

00 .can aIs
58@%@ ARAZIISFER e Vol o HLECPIPE hehagmer urihEmee| ¢
Msienrd BariePf et hyl ene- based honopol yners and
interpolyners is 5 nmeasured in accordance with ASTM

D- 123 S"hemoismmcbami@rrof 2906/ Ample ik meadBEIdirccdRidBecdwtitic an

i WP RaEe! GoPolaea ey noi't Tow rat o

M&c&fvcﬁfmﬁ&%ﬁsb%ed honopol yrmer s and
Interpolyners 1's neasured in accordance with ASTM

D- _1238)@4?1 mimdsk:opsowan &3@6& ®. chﬁrdc@nz&ﬂle'ﬁppearmidemnﬂ 3ize of the
AT TR AT T

i I :

f&% bis &k @Eh §1h11fe{b% of ﬁleﬁ%ﬁéﬁrﬁﬁm S(i-%@@éfi{og{j %b%gﬁgre taken

PL-210 or a Polymer Laboratorie
wothianiEICHK mmwrowqmﬁgmﬂbaeémldnpeh@t&g aatl back lighting

th Pol Lab
e 0N Db IO B bR tere fimpebbn e sant secismen 80x objective
lehb &R ?{ RbaRd ﬁﬂﬁg Al8bd ﬁﬁot@ﬁﬁ?lﬁ ’Pﬁee“aaflﬁp%fgg 18l was used

concentration of 0.1 grans pol yner
o mhmmlzaaumge afifosmhticardnd athieves optiraaitcongast. Meagurejpatite are then

hi}al} gg(% gl%l%lq?&e%%%rglﬁgél% gﬁja%l)él@?é;%ggr 8y elliptical in shape,

86 éﬁWoermlehéwﬁé e bQded 1St Hhe area of the hole.
Mechanical Property Testing

Dart Impact Strength is measured in accordance with ASTM D1709-03.
Elmendorf Tear is measured in accordance with ASTM D1922-03. Tensile is
measured in accordance with ASTM D882-02. Secant Modulus is measured in
accordance with ASTM D882-02.

Compositional Property Testing

The density of the ethylene homopolymers and interpolymers, and other

polyolefins is measured in accordance with ASTM D-792-00. Some samples are
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160C. The injection volume is 100 mcroliters and the
flowrate is 1.0 mlliliters/mnute. 20 A fifth-order

weeioynsssal fit of the calibration of the gel PCT/US2006/041390

perneati on chromatography (GPC) columm set, is
performed with 21 narrow nol ecul ar wei ght
di stributi on poI ystyr ene standards w th nol ecul ar

i t ra 8,4 0 arranged . i.n 6
AR R a8 R BouP bt B aacedireRBHTE in® asTna
SF—UQB-@Olc@ﬂ alsB Bk WS&T to kv Qe Adity B gy 5@1 yi&es Sicted iNKis test
st andar ds are purchased from Pol ynmer 25 Laboratories

(POPOE Ul'ﬁhe pol ystyrene standards are prepared at 0.025

O Lt sl e ) e Ber et S Hhon G G Styftvapers s
Qn&%u&ﬂ@ﬂi‘ﬁcdoﬂiaﬁ@e With |ASTNI§3-3298-08 QoK &iibn 1190°¢TR18%e! ASTM D-

ghts | ess than 1, 000, 000. The " pol ystyrene
§t2é @4rcdn alsp be diserktonescurem A Di@dek oﬁot@mdlymaguas atdtedm this test

for 30 m w.St an xtures are run

et R il pen s (VRS P BroBls R s Bt

3RterfIENers FORPANRA R al@rdinBé WltEeA@Herﬁ-q%S-@H cohfion

pol yrene standard peak nol ecul ar weights are
%@Btlédﬁ o pol yet hyl ene nol ecul ar wei ght s using the

-31 2007/ 050559 P 2006/.041390 0

equat i IF pYEC %rs‘@?glﬂ}%q RS 07 3115(8 Swa??% resis Gp be

I = A

%@*ﬂw%gﬁsﬁﬂ%ﬂgbﬁam@@h%r PR OO TSR

oratorees Mods PD-248 b5 aé’n@n&n[ﬁbemtmiesﬂ\diodbl (BL-ZQO The column

P | t hyl | ent | ht | cul ati
R Yol EDaS oS oo betredat LGB una: SyBie Paymer
iagoraﬂ?%s MTOlRe AV I B8 18 mhe TH@L&IQ%(IR Y1 Q Q riPRSRbenzene.

pol yners can be determ ned usin rati os
éi“d]@@ﬁldpbg atepprASiTred atRedAder@ratidn d)f 0 Wezares of plﬂymer in 50 milliliters

%g %) %pﬁn hg r?gl"e%t “Z‘gtz"?@ggaélﬁ k_sﬁbgtéin%%ofpgrg} of butylated
B N SampRTRe o%é‘ﬁég?"@"'&é‘?@i%ﬁ%tmﬂ hours at

D60t er Ehe maﬁtctlSn anhinegs 080 oricmbitersanddBCflowanteliel Osed t o
yre, cr st allinity in polyethylene (PE) based
gﬁﬂ'& ‘ner§n?i 0ol ypropyl ene (PP) based sanpl es. A sarrpl e

oD QBBAH kA PoRpb i ft bl HeahliBraliBHBER I St I0C.

About 5 to 8 ng O I'm sanpl e ISWGIg
nllroalmmian(GPﬂie:olunm $es is pa:rﬁ}mréd(mth Iﬂem:rmw tm»l@nhm meight

SR B e B B
%Q@O'UOO aﬂeﬁlg@d h?@p&)rcﬁttaﬂf’ ﬁn%ré%% bPleaftl cfeggti%%ffsgéaﬁarltéog

l'e is kept at this tenperature for
bﬂm’ma sndlifildead mdlecudampdights.sThectdnddrda regpurchased from Polymer

Laboratories (UK). The polystyrene standards are prepared at 0.025 grams in 50

milliliters of solvent for molecular weights equal to, or greater than, 1,000,000, and at
0.05 grams in 50 milliliters of solvent for molecular weights less than 1,000,000. The
polystyrene standards are dissolved at 80°C with gentle agitation for 30 minutes. The
narrow standards mixtures are run first, and in order of decreasing highest molecular
weight component, to minimize degradation. The polystyrene standard peak

molecular weights are converted to polyethylene molecular weights using the
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rate of 10C/mn to -60C for PE (-40C for PP), and kept
isothermally at that tenperature for three m nutes.

wab@7e505pd € i s next heated at a rate of 10T m PCT/OS1006/041390

20 conplete nelting (second heat). The percent
crystallinity is calculated by dividing the heat of
fusion (Hf), determ ned fromthe second heat curve, by

@oﬁmﬂg%aas&@h (E’se%fs offfed 1Bq?§ilf?£}n$%1d2 2 angp({lgﬁlbﬁ’éigé?ym Let., 6,

r “PP plyrn
681 §1968)y06 cryst . (Hf / 292 J/g) x 100) The nelting
poi nt(s) (Tm, of t e polynmers can be determ ned from
the second 249pHectylens v sMprlystyranedm DSC, as

T t
oSS AR DB YRR AR S SR S A 1)
Polytetiylang etjeivalenmoleeslantveigheastill gthns areé}iéﬁi@ﬁﬁ@d]ﬁﬁng\m&otek

%ﬁ&gﬁt[)‘%w’ 5-_00, The filns and processes of this
Jodrwvagn ¥ ersing; 3.0. She moleclsr weighits fpr B@lygmﬂenhbdsedy
BP G A A S AT B s B R 5B 30 A5 M 00

DAFO9Z1 b1, Whiresfor polysigrenba =i 0V/8Dh@og RRA3 A gnd ¥y O
be construed as |limting the scope of the i nventi on.

BXSErY /4= 0529 Red log K 53 17g 1+ Eet pelyprepelensbaed samples, the
e YA t nent, in the
g@gﬁﬁl agrrlgn%ll %S%%Bmgit@exgt%gp eogﬁ?éig‘{]?@ are preferably

c onpomﬂaénﬁinl&a@ﬁ@g Calorifidte é@is@q ichn B@ﬁ&d%‘ ﬁ{e9£ure crystalhmty
ant i oxij dants EAO D20, a ran l'inear, |ow density

0 PRIV hwenmdE) basndswapiptas ang p@bar@crlfmts (Hl@) esed @imples. A sample

RS iy RS ARl AU b 3o 8 g o
mfwﬁgmr@/;ﬂ&e(i &Sﬂ' MSO7 52 O 13 cﬁm?@& b AR t6 LR3ur@% closed
g/10 mn (190C 2. 16 kgm]ASTM D1238-04)." Conononer

am}E’SB}éftr%-nEhe sanaplepan is plaree iha RSédcell @mrbthsn hedted, at a rate of

SRS AR R SRS o TR

segphpl® iskept 4t AR GRpkBruledfor tAST Mirdokek3 SrH khe M@B%Bleﬁ ata
-o?éene DSC nelting point of 124C Vicat softening
103E migde-gRE For &Sﬁg%bﬁar PRDdiept isotermeilyat ded

{epRE AR b e M GHS P8P B8 B e atairate D BTy
cﬁm@eﬁ@n@ﬁﬂ@(s@tdﬁd(ﬁb&@ CiTBe pbrckst, cryS@e@TMt}%%gﬁuQ@d by dividing the
Com)nomer = 1-octene. RESIN-D 14, a random

]Eﬁaé pyfue @@}e@@p@d remarthe yecond hent syveeby a thieotetiaal heat of
RLRLAF l292 J/g for PE (165 J/g, for PP), and multiplying this quantity by 100 (e.g.,
% cryst. = (Hg/ 292 J/g) x 100).

The melting point(s) (Tm) of the polymers can be determined from the second
heat curve obtained from DSC, as described above. The crystallization temperature
(Tc) can be determined from the first cooling curve.

Vicat softening temperatures are measured in accordance with ASTM D1525-
00.

The films and processes of this invention and their use are more fully

described by the following examples. The following examples are provided for the
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density of 0.900 g/cc (ASTM Dr92-00) and a nelt flow

rate (MFR) of 0.50 g/10 min 25 (230C/2.16 kg, ASTM
w@iR385349 . Conononer = et hyl ene; percentage 0PCT/US2006/041390

conmononer around 8.5 wt% DSC nelting point of 164C

(ASTM D3417). EAO- D62, a high density ethyl ene-based

copolymer with a density of 0.953 g/cc (ASTM D792-00)

PZ%I?%@ dstrhd] ¢ irvahti6H, agd%regﬁ& B Bordsh R AirhRinkGhe scope

fgﬁ?)fg%{gg%&l Coronomer = 1- %exene per cent ggge of P

sfahoinwemtior= 0. 7 vvt% Prepared in the gas phase using

a chromum catal yst. -33 WO 2007/ 050559

PCT/ US2006/ 041390 The foll owi ng conpositions were

A ds egare films for testing. Conposition 1: 100

wel gﬁ%ﬂgg{ cent EAO D20. Conposition 2: 100 wei ght

per c€Tiie AV rdsindweensed mdmdué?.ly dOG aveingiisitjparcogponent,

RESI N- D14. nposi ti o 65 V\/el nt EAO ES51 .

ke @@emmeg C%PQS&IRHSR@FW%&I&S %’é@@ oggpoBIAth ore

aff@nposi tion 6: 50 wei ght
percen% %%ﬁ%% wel ght percent EAO-E51. 10 The

filmfabrication conditions are shown in Table 1

HROIPDY, GAbn @R ABlcht, @Sw Abndith@tHyldndthasddecopbimr) pregadbd esing a
2. Fabricated bags were forned fromthe followng film

ngbogi afth gype catalyserrtha solthrualﬂﬁmzaex\@pgmss Fhis\gepglpmer has
F it §o2Rabosagd MER S o) e ik a6t B erigmin
éﬁé*’%ﬁtlé&& ASTAPPIES B0, St = e o0 B e and

perneability test results are shown in Table 3.
Several nechanical properties were_ also exam ned, as

EABWRS] namenherced (composite) ethy lsac-assd coplianersewith & depsty of

829 alea S BT Rt bk R EPTTRS e Do P26 e

%ggwgﬁq m#.'?%@ Qﬁo&&%nge &eﬁ@aﬁggln?el FARPE BlUb¥e Vicat

has nuc Rer ger rat| Sl zes and

§afteding pigaf 105RC pmmamszsw»of Bag 3 is also
significantly better than the perneability of
Conparative Bag 1. 25 In addition, Bag 3 has better

gxef égi &?&{mﬁ&;ﬂp@@%&% ggp@h@@agea ¢ e?st wtﬁ a dA8ity of

has “conp strengths: i n Bag

086 §/ccIARIM DFS2-00) aﬂaeacmarﬁ iRk (B 6PS8O gﬁm mﬁhr(d 987®HD.16 kg,
an inprovenent in overall tear, even though the hole

A8 Dy 2380 e Lomdndnserat 1-betest. quadr upl ed t hat of
Conparative Bag 2

RESIN-D14, a random, propylene-based copolymer(s) resin system, with an overall
density of 0.900 g/cc (ASTM D792-00) and a melt flow rate (MFR) of 0.50 g/10 min
(230°C/2.16 kg, ASTM D1238-04). Comonomer = ethylene; percentage of
comonomer around 8.5 wt%, DSC melting point of 164°C (ASTM D3417).

EAO-D62, a high density ethylene-based copolymer with a density of 0.953 g/cc
(ASTM D792-00) and a melt index (I2) of 0.3 g/10 min (190°C/2.16 kg, ASTM
D123 8-04). Comonomer = 1-hexene; percentage of comonomer = 0.7 wt%. Prepared

in the gas phase using a chromium catalyst.
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30 -34 WO 2007/ 050559 PCT/ US2006/ 041390 co , 00~ cYi
NOON} ~~00d OQWO00O | cnIn CD0O6 Nd MN "-+

w@26600858000 Cd 0 0 Qd DD (V MN 06 O ~~" M PBOr/us06/041390

kn M FF1 ~~01 G ~pOOOO0OdI~dMNMInM CD
OON Q~t OO Mo OO OO0 NMODO O6 O C4 Ucc PL PL
+" bb 01 QCC ~ aa Q 4-a WO 2007/ 050559

PCT/ US2006/ 041390 it

The following compositions were used to prepare films for testing.
Composition 1: 100 weight percent EAO-D20.
Composition 2: 100 weight percent EAO-E51.
Composition 3: 100 weight percent RESIN-D14.
Composition 4: 65 weight percent EAO-E51 and 35 weight percent RESIN-D14.
Composition 5: 100 weight percent EAO-B81.
Composition 6: 50 weight percent EAO-D62 and 50 weight percent EAO-E51.

The film fabrication conditions are shown in Table 1

Mechanical properties of the films are shown in Table 2.

Fabricated bags were formed from the following film composition: 62 weight
percent EAO-E51, 34 weight percent of RESIN-D14 and 4 weight percent TiO»
(pigment). The bags were perforated and tested for volumetric air permeability using
the Haver & Boecker Bag Air Permeability Test. Perforation parameters and
permeability test results are shown in Table 3. Several mechanical properties were
also examined, as shown in Table 3.

As can be seen from the results in Table 3, Bag 3 has excellent permeability at
lower perforation size and lower perforation area. The permeability of Bag 3 is
comparable to Comparative Bag 2, which has much higher perforation sizes and total
area. The permeability of Bag 3 is also significantly better than the permeability of
Comparative Bag 1.

In addition, Bag 3 has better overall tear properties compared to Comparative
Bag 2, and has comparable yield strengths. Thus, in Bag 3, there is no loss in
mechanical properties, and even an improvement in overall tear, even though the hole

density (holes/in®) is at least quadrupled that of Comparative Bag 2
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m a)) 0 OVkncl 00 WAua M4 ~™ M 0) HW
2007/ 050559 PCT/ US2006/ 041390 WHAT IS CLAIMED | S: 1.
wopenserated film conprising at | east one | aREr/USBENE041390
wherein the at | east one |ayer 5 conprises
perforations that are individually of a size |ess
than, or equal to, 100 mcrons (n), and wherein the
ratio of the total perforation area to the total film
surface area is from 400,000 to 2,000,000 square
WHRAL BhCpAMERE e inch of film((m2I(in)2). 2. The
filmof Claiml, wherein the perforations are of equal
size. 10 3. The filmof Caim1, wherein the CGurley
1. peperatatdd filh, compesiag hiiaast be ﬁﬁér ped whe@irCihe ai least ofte layer
The filmof Claim1l, wherein the Curley perneability
comprisessperforations thas ate individuglly efa size less thﬂs, @& eqEido,f §Q0rmicrons

D, G ke S B b o BB AR e e i
frdzh aom)ao to)00®000 édvard icraCFREh&Ee ﬁlchro@ m&gm@%&

perforations per square inch of film 20
of Caiml, wherein the perforations are indivi duaIIy

' I j . 8. Th
2 PR} SRR M BF pefiifs Footrbhdsare O

individually of a size less than, or 25 equal to, 80
mcrons. 9. The filmof Claim1l, wherein the ratio of

3. { ¥he filsy of Clgian  owhereigrihe Sudley pemirebilitt isllessitham 50swe Pec k0O cc air.
area is from500,000 to 1,000,000 square mcron per

square inch of film ((n)2/(in)2). 30 -38

4. The film of Claim 1, wherein the Gurley permeability is less than 30 sec per 100 cc air.

5. The film of Claim 1, wherein the sizes of the perforations range from 10 microns to

100 microns.

6. The film of Claim 1, wherein the film comprises from 60 to 1000 perforations per

square inch of film.

7. The film of Claim 1, wherein the perforations are individually of a size less than, or

equal to, 90 microns.

8. The film of Claim 1, wherein the perforations are individually of a size less than, or

equal to, 80 microns.

9. The film of Claim 1, wherein the ratio of the total perforation area to the total film

surface area is from 500,000 to 1,000,000 square micron per square inch of film

((m)*/(in)?).
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WO 2007/ 050559 PCT/ US2006/ 041390 10. The fil m of
Caiml1l, wherein the ratio of the total perforation

W@ e@a/05:35¢ he total film surface area is fromBODDUSD06/041390

to 800, 000 square mcron per square inch of film
((m2/(in)2). 5 11. The filmof Caim1, wherein the
filmconsists of one layer. 12. The filmof Cdaiml,
10wh dtheiftimt dfeClaith rh, ddeseimtie a6 ofitie Bl Weitehition afaapithdfotal film
ntpre of .a filler. 10 13. The filmof Caim1, wherein
SUEIRGE fargamit JERIm nelt0.00h i $POLD0sHaTe Qe mer ofquatsr énchf of film
((}ﬁ.flj'zy(h{gz;r 14. The filmof Caim1, wherein the sizes
of " t perforations range from60 mcrons'to 100
mcrons. 15 15. The filmof Caim1, wherein the sizes
of _the perforations range from10 mcrons to 40
1y Theohlgh ofj glainge whetein e idmgonsists ofpre layer- t he film
conprises from65 to 750 perforations per 20 square
inch of film 17. The filmof Caim1l, wherein the
12peThefithiofT3aiey B, Wieéia dhdofilnd doBCHARbLEEIN Smﬁéigh%ercé?ﬂ ofimore of
laser. 25 18. The filmof Caim1, wherein the
afbu&qrforati ons are formed fromboth sides of the film
19. The filmof Caiml, wherein the filmhas a 2%
Secant Modulus in the machine direction and/or the
13cr Ths fithh lof Cllaion], 0fhedéin tigailm 866sQR cOSthin BOw&@ht d&‘i‘@ent of more of
filmof Claim1, wherein the film has an El nendorf
afflear in the machine direction and/or the cross
direction of at |east 40 granms per ml| of film
t hi ckness. -39 WD 2007/ 050559 PCT/ US2006/ 041390 21.
14T maeffilirof@ilaitd B wihelein\hesigdsdf tepertordtRAS tardB Erofrl 6Mmicrons to
| ayer is formed froma conposition conprising at
10D g}etongne t her nopl astic pol ymer. 22. The filmof daim
21, wherein the at | east one thernoplastic polyner is
a polyolefin. 5 23. The filmof Caim22, wherein the
15p Qihy iy S WIHES], I I0Reif GHENi 28 DF ROt Afdhs PRLE &din 1®Hhicrons to
nore of an ethyl ene-based honopol yner or interpolyner.
40zmicrope film of O ai m23, wherein the pol ymer
conmposition further conprises 40 weight 10 percent or
| ess of a propyl ene-based honopol yner or intrepolyner.

16. The film of Claim 1, wherein the film comprises from 65 to 750 perforations per

square inch of film.

17. The film of Claim 1, wherein the perforations are formed by a mechanical means or

by a laser.
18. The film of Claim 1, wherein the perforations are formed from both sides of the film.

19. The film of Claim 1, wherein the film has a 2% Secant Modulus in the machine

direction and/or the cross direction of at least 50,000 psi.

20. The film of Claim 1, wherein the film has an Elmendorf Tear in the machine direction

and/or the cross direction of at least 40 grams per mil of film thickness.
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25. The filmof Caim22, wherein the polyolefmis a

propyl ene/ a-ol efin interpolyner. 26. The film of
w@@7s@59 wherein the a-olefin is sel ected freem/ukmo6/041390

group consisting of 1- 15 butene, 1-pentene, 1

-hexene, | -heptene, 1l-octene and 1 -butene, 1-nonene,

1-decene, 4- nethyl-1-pentene and m xtures thereof.

212 The Him dfiC1aIn0 1, Whertim tRSat I¥d3eo8d Alnk BFer is formed from a composition
propyl ene/a-olefin interpolymer has a nelt index (12
copsiging 21 legstigpe thermoplaspopeymer-ni n. 20 28. The fil m of
Claim 27, wherein the propyl ene/ 6-o0l efin interpolyner
has a nelt index fromO0.1 to 50 grans/10 m nutes, a

22 eMgifilyn FIrC18I02 BOVlicReif 122at Yad Bl eCiBrmapid pbBinRe i Apolyolefin.
wei ght distribution, MM M1, from2 to 10. 25 29. The
filmof Caim22, wherein the polyolefinis an

e lepe efin 4 nt.erpol yner, 30...The fil.maof, C.ajm
235 G R Bt 2 O S TR B IRE: comtosiebp Saiphiis S0 weiBht eroent
or @&UFP bf &eethilen&-BRRUNIRIopbIhi¥RE:r ink@polyRReMEr s sel ected
fromthe group consisting of ethylene and 1-octene,

et hyl ene and 1-butene, ethylene and 1-hexene, ethylene

a ~pe ne thyl ene 30,and 1 -heptene,, ethyl ene ;
245 e SRR 2 R S s oo SRR R s 40 weight
pefdext 611685 oftagﬁéj%fléne-baégdﬂ% ivih &5 5RPepolymer. ,

PCT/ US2006/ 041390 31. The filmof d aim 30, wherein

the ethylene/a-olefin interpolynmer has a nelt index

(1 fr 0.1,9/10 nin to 1(80 /10 mn. 32. e fil
256 g A B PR YRR e Op dpelolehh nterpofmer
interpolyner has a nelt index 5 from0.2 to 50

granms/ 10 mi nutes, a density from0.900 to 0.940 g/cc,
26adre dilmpifédainn? S, wieirgjh thedi-slefintsisalested fuuhNhe ghonp pedsising of 1-

5 33, The fil f Ol ai 0 in t
o aPleL s L o ST R S RgR D, +
méhd- Lp&téned nivtiref tAvlegne and 1-butene. 10 34. The
filmof Caim1ll, wherein the polynmer conposition

conprises 50 wei ght percent or nore of an ‘
l.ene-hased,haq ol yner or. interpol.ymer. 35.. The . .
27 e TR 22 VORGP ErProRaCst S HER HBTObEReHtgR A melt index
Cbgﬁﬁ i SEIRIH 5890 jght 15 percent or less of a
ropy eﬁe-base horfopol'ymer or interpolynmer. 36. The

filmof Caim22, wherein the polyolefinis a

propyl ene/ et hyl ene interpolymer. 37. The fil m of )
280 The dilmef Glpigt 27, wherrin heapopyens/eplefindnierriotiresthal ¢ melt index

f'rogx??& q?n gﬁ lg%arrilg %ﬁim%gs, g]d%)lsitfyrf‘r)orpn 8.‘ 8% t9/039% grpénr%s/gr%ila%g a molecular
weight distribution, Mw/Mn, from 2 to 10.

29. The film of Claim 22, wherein the polyolefin is an ethylene/a-olefin interpolymer.

30. The film of Claim 29, wherein the ethylene/a-olefin interpolymer comprises a
copolymer formed from monomers selected from the group consisting of ethylene and
1-octene, ethylene and 1-butene, ethylene and 1-hexene, ethylene and 1-pentene, ethylene
and 1-heptene, ethylene and propylene, ethylene and 4-methyl-1-pentene and mixtures
thereof.
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38. The filmof Caim37, wherein the
propyl ene/ et hyl ene interpolyner has a nelt index from
w@2700550 grans/ 10 minutes, a density from O.B6I/US2006/041390
0.92 grans/cnB, and a nol ecul ar weight distribution,
MV Wn, from2 to 10. 25 39. A package prepared from
the filmof Caim1l. 40. The package of C ai m 39,
3 IWRHeS I $fTainh BOD Wigeid thddt ' i
1000 microns. 30 41. Thégé Eﬁ?‘ﬁi%é"%?‘%‘%ﬁﬁ‘%%‘%ﬁﬁ??%ﬁ index (1)
frarh €. lpgltk age th B30 g16apacity of 1 kg to 100 kg. -41 WO
2007/ 050559 PCT/ US2006/ 041390 42. The package of
Cl aim 39, wherein the package contains two or nore
325 ST ATt 66 %ﬁbréiﬂ?hegé ‘ Qﬂ&a—%&?ﬁ%@ha@?&gﬁ{agyn?&? dex
I n one or nore designate reas W thin gurrace or
frdrh 6.2 S0 ayEns/50 ﬁgnut&'st]a daﬁ%'tsahﬁn 0f900lta i()[94ﬁ%/cc\1\ﬂ1ﬁl £idlecular
t.he gne, or re _desjgnated areas cover the entire
W%Ehtfdé%b‘&fo%%@%@ﬁ%l-ﬁﬂﬁ- The package of O aim 42,
wherein the one or nore designated areas are | ocated
within one or nore horizontally flat surfaces of the
33patiedtim. of Iaidb30, Wier¢ia dheagendhierShit @ledidd MEHRI dloldénsisting
perforations are evenly spaced within the one or nore
°f&§’é’ile@%z§fléé"%?@ﬁé@ndz%hqufr?eanéddklﬁg@- of Claim 42, wherein
the perforations are spaced at different perforation
15 densities within the one or nore designated areas.
344 The Him qfatikiagel,ofheediaitm ﬁﬂym&ﬁ@hﬁio@itbh%oﬂ@ﬁk@% weight percent
conprises_at |east four sides, an wherei n at | east
or e of Yeathplgnebesed hpgepolymenar ingrPYEMLDLr at | ons per
square inch of film conpared to at |east two other
sides. 20 48. The package of O aim 39, wherein the
35p Ak dilatdf @lsined4 Wiesse thef fodymbradopekitios f@fihdr REmpfikds™0 weight
49. The package of Cl aim 48, wherein the craters
rereert Atless ot pipsonYiene-hased kpmenobrmerrdntegmlymagrat ed on t he
exterior surface of the package. 50. The package of
G aim 39, wherein the package has an air perneability
360fThatfilined <Xaid022, Whepsh tHeQislyolefin is a propylene/ethylene interpolymer.

37. The film of Claim 36, wherein the propylene/ethylene interpolymer has a melt index
(I2) from 0.1 g/10 min to 100 g/10 min.

38. The film of Claim 37, wherein the propylene/ethylene interpolymer has a melt index
from 0.1 to 50 grams/10 minutes, a density from 0.86 to 0.92 grams/cm?, and a molecular

weight distribution, Mw/Mn, from 2 to 10.
39. A package prepared from the film of Claim 1.

40. The package of Claim 39, wherein the film has a thickness from 25 microns to 1000

microns.

41. The package of Claim 39, wherein the package has a capacity of 1 kg to 100 kg.
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30 51. A nethod for formng a perforated film
conprising at |east one |ayer, said nethod
W@ 09posEsing: - 42 WO 2007/ 050559 PCT/ US2006/ 04 1BODUSHP6/041390
sel ecting a thernoplastic polymer or polyner blend
suitable for the at |east one layer; b) formng a
filmfromthe thernoplastic polyner or polyner blend,
42c \Thegratloga ol Ofpima o whistein the phekade aomeink ekabeshotd defiins, and
and 5 wherein the at | east one |layer conprises o
whgein dhepackage qoRtAnsHesioraligny inRrpg arymese designated qreasswithin the
to, 100 mcrons (gnm, and wherein the
m%%ﬁ%éf%ﬁpgﬁég%otal perforation area to the total film
surface area is from 400,000 to 2,000,000 square
m_cron per square inch of film((m2/(in)2). 10 52. ]
437Hdepackngs obFlamA2mvbereinihe oae Ar mgee drsicmeied aiess soar she entire
i j ne or nore designated areas of the
ﬁ%%%%ﬁﬂéggmkgﬁgthod of filling a package with powdery
goods, said nethod conprising: adding the powdered

goods, usi ng a_pressurized gas, to a package of o
445 (Fhe parlage ob Claiml, wrereinothe eperprmprd designpted lasags aredpented within
[ IS | d froma perforated film
On%@%l%fgw%%gﬁﬁ?é%g?“%aﬁ & 8‘1“% Q?Qkag?id wherein the at

| east one | ayer conprises perforations that are
i ndi vi duaII¥Cof a size less than, or equal to, 100

45mi1de packagap! Clava 42nwhetein tha perferafionsdre ehenly spagpd within the one
' rea to the total filmsurface area is
Or?rfog%naé%a%@@?ag' 2,000, 000 square m cron per square 20
inch of film((m2/(in)2). 54. The nmethod of C aim53,

wherein the gr essurized gas is air. 25 -43
46. The package of Claim 42, wherein the perforations are spaced at different perforation

densities within the one or more designated areas.
47. The package of Claim 42, wherein the package comprises at least four sides, and
wherein at least two sides have a larger number of perforations per square inch of film,

compared to at least two other sides.

48. The package of Claim 39, wherein the perforations are formed from both sides of the
film.

49. The package of Claim 48, wherein the craters resulting from the perforations are

located on the exterior surface of the package.

50. The package of Claim 39, wherein the package has an air permeability of at least 30

m? per hour.

51. A method for forming a perforated film comprising at least one layer, said method

comprising:
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a) selecting a thermoplastic polymer or polymer blend suitable for the at least one
layer;

b) forming a film from the thermoplastic polymer or rpolymer blend;

¢) perforating said film to form a perforated film; and
wherein the at least one layer comprises perforations that are individually of a size less
than, or equal to, 100 microns (um), and wherein the ratio of the total perforation area to
the total film surface area is from 400,000 to 2,000,000 square micron per square inch of
film ((um)*/(in)?).

52. The method of Claim 51, wherein the perforations are localized in one or more

designated areas of the film.

53. A method of filling a package with powdery goods, said method comprising:

adding the powdered goods, using a pressurized gas, to a package of suitable
capacity, to form a filled package, and

wherein the package is formed from a perforated film, comprising at least one
layer, and wherein the at least one layer comprises perforations that are individually of a
size less than, or equal to, 100 microns (pm), and wherein the ratio of the total perforation
area to the total film surface area is from 400,000 to 2,000,000 square micron per square
inch of film ((um)*/(in)?).

54. The method of Claim 53, wherein the pressurized gas is air.
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