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and packaged products, many different kinds of plastic films exist, both in composition

15  and structure.

In the packaging of fresh cut produce, such as fruits and vegetables, preservation

of freshness, flavor, texture and eating quality through the time of consumption presents a
particular challenge. It has been found that the shelf life of packaged produce may be
extended and deterioration in quality and undesired phenomena, such as foul odor, be

20 reduced, when the respiration and maturation rates of such produce can be properly
reduced and pathogen growth be inhibited. The specific requirements and recommended
conditions for the long-term storage of essentially all types of fresh fruits and vegetables

are known in the art. One of the factors which significantly affects the shelf life of
packaged produce is the presence of gases, including oxygen and carbon dioxide.

25 Dependent on the storage conditions\, such as temperature and relative humidity, each
type of produce has its specific optimum ranges of oxygen concentration, carbon dioxide
coricentration ana relative concentrations of carbon dioxide to oxygen, at which
respiration can be suitably retarded and quality be maintained to the greatest possible

extent.
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[ f i)l
e printed %pgrlx 2%1% p?lﬂiCElﬂl?ly Jelsfrabqe in retail packagi
There still is the need for plastic films suitable for use in packaging applications,
particularly such applications involving perishable articles, which films can afford proper
controlled permeability characteristics suitable to extend storage life of the packaged item
without compromising safety. Such controlled permeability films should also have

25  excellent optical and haptic properties as well as good mechanical performance to provide

adequate protection for the packaged article.

SUMMARY OF THE INVENTION

In one embodiment, the invention is a controlled permeability film comprising:
A. A polymeric film having an intrinsic thickness, and
30 B. A crushed, nonporous, inert filler incorporated into the film and having a
average particle size such that the ratio of the average particle size of the

filler to the film thickness is 0.67 to 0.99.
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-2 WD 03/ 074594 PCT/ US03/ 05497 I n another enbodi ment, the invention is a
controlled perneability film conprising: A A polyneric film having an

i ntrinsi cwohisorsoss, and B. A nonporous, inert, particul atreTfudoBes497
incorporated into the filmand having 5 an average particle size such that

the ratio of the avera article size of .the filler t 1&1&% fick iR ckness
is 0.67 to 0.Ivganqther ﬁgﬁl"ﬁﬁﬁ?n&t etﬁ‘?imvgrﬁtl%al% ?sg(lgrhléoglre%o ate bvxﬁ hin the
film su%&&,ﬁgﬁﬁto a conpressive force that results in the crushing at

tl

| east a portion of the particulate filler. In anot hgr enbodi nent, the

i nvention is A& corbpelysedc fdoieyiig adnipesiedbiskgssad 10 il m conprising: A
A polyneric filmbhaving an intrinsi i ADF; Se | nert,
particul ate 11 er‘gpﬂ ?)lgr %egdp#%ﬂ?%ﬂlﬁgﬂﬁ?fp% andn g@iﬂg%rhgﬁmgg%rgage
partiscl e size suchytfetact barticRisize suth thhettevetiagithpaveragd partide zigeof t he
filler to the fiImthicEness is 0.67 to 0,99, and at least a portion 15 of
the particul ate fithe &Hesto the flmeuckness i§QRHRO-Enbodi ment, the invention is

a met hogp%gmg%ﬁap%é o GRS %ﬁlgﬁgrat&? W?i‘ﬁﬂpiﬂeiﬁ% fubldfedtibe dmiphedivedoivel Si ng:

A. Blen orm ng ymer with an i1nert; nonporous particul ate
filler havkaotsan iaveihie: Nacki opatioh péthedriBulafofilérng a filmfromthe

blend of (A) to an intrinsic filmthickness such that .t ratl -t he
average par t il @noghes emgfodppents fhey yeRtpn; j§ea FPPRIRS L ﬁ?}letrsogﬁ flsp%hbgaégﬁtly o 0.99,

and .C. | ing t.he filmof (B) to a conpressive force such that at | east
a plgrt ﬁ%i%l %ﬁﬁfgr%gn yarticulate filler is crushed. 25 In another enbodi nent,
the inventionAi s aArmetymosticofilnnisdeiimgaraintonsic thickeess, 3@ neabi lity film the
met hod conprising: A Blending a filmfordin i\ Ener

nonpor ous, crBshed® PRI ét’fﬂaﬁcg;at'ﬁgmeﬁgngogi)%%ga%il%a%ig e %snidze; and
B. Forming a film{£em thevith@nparfifie(she suohakutithd fdtiassfothe hivekpespsrtislech t hat

the 30 ratio of the avera(%e particle size of the fill erd gﬁe?}syg Eirt}or}?
t hi ckness is 0.67 sige of the filler to the film thickness is 0.67 to 0.99, an p
15 of the particulate filler is crushed.
In another embodiment, the invention is a method of making a controlled
permeability film, the method comprising:
A. Blending a film-forming polymer with an inert, nonporous particulate filler
having an average particle size;
20 B. Forming a film from the blend of (A) to an intrinsic film thickness such
that the ratio of the average particle size of the filler to the film thickness is
0.67 to 0.99, and
C. Subjecting the film of (B) to a compressive force such that at least a
portion of the particulate filler is crushed.
25 In another embodiment, the invention is a method of making a controlled
permeability film, the method comprising:
A. Blending a film-forming polymer with an inert, nonporous, crushed
particulate filler having an average particle size; and
B. Forming a film from the blend of (A) to an intrinsic thickness such that the
30 ratio of the average particle size of the filler to the film thickness is 0.67 to
0.99.
In another embodiment, the invention is a package comprising a controlled

permeability film in which the film has an intrinsic thickness and contains an inert,
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0.99. In another enbodi nent, the invention is a package conprising a
controlled perneability filmin which the filmhas an intrinsic thickness
and cont awmaso3an4iomert, -3 WO 03/ 074594 PCT/ US03/ 05497 n@aqrowsnass49ecr ushed
particulate filler of an average particle size, the ratio of the average
particle size of the filler to.the intrinsic fi i St BRtMRER0. 67 to
0.99. | ﬂOWPH%ﬁr‘éﬁbﬁécﬂ’?ﬁ{?H{aFe ’gl[lleer ‘?efrﬁpe%‘fef%%? Raglcgé %%’E%lg If%(;i!o'r§ extendi g t he

Storage.ptai't{@e iQ{ oBnPHISRARS Ritdfdié Sl thiskiehs Bawbee®b7 pr@dfice, by packaging
the artitcle at T east partially in 5 a controlled perneability filmin

which the filmhas an intrinsic thickness and contains.an.inert ponpor ous,
crushed part ilownather ginbpdimest, thiinypriciyls method fer extonding fhe FIPEGURE ( he

average partic size,of the £ill (W) S 1T oty ST gagum inbet ween
0.67 to .WFSL%'Q%WEDSM%#IP%% ﬁ?kﬁadkﬁ%}%?édﬁlt IEAIE aglsed her _eiﬁy[rsl, t he

f ol | @i NPdn@olEd Pavieabiiey SRRt fvhi the fih hgsan idrifiethidkngsslcad cgeleinsan y

i ncludes the plural and the plural _general I%/ i ncl udes thet Sira'%%%fa{he The
term " canpt.i senpgrouse gished prrfigiptsgfillertgfcan BYHASCBHHE Y ikr™ TR pol yner

in which two differ R HER i dedsd reth .6 he @onol yner. 15
The t er M TASE&RYS ?Sﬁr%‘%qmnggg?tg tﬁ;;%ﬁl;[/rrlrr%?é N which at least two different

nononers are polynerized to make the interpolynmer. This includes, for

exanpl e, copol yner s pteAREY DESERIRTIONOF THE INVENTEON "fi | i’ neans a
flat article and includes sheet, strips, tapes, and ribbons. The beta (13)

ratio 1s the fati@ fciidhPRNINiAXisas ReVaTaBpdcfiod hemingsgen 20
pernmeability. The term™nonporous” is used to describe an object, e.g., a

filler particle, that is wthout natural p@res, igéers iceﬁ cr}ﬁnnel s or
si niltar passafbesiygulhgenersily dneludasshs plivenl aaq fheaturabgenetall Y IROBAS e anot her
surface of the object or, in the case of a spherical or other one-surface
obj ect, Fr&Hone poi nt on the surface of the object to another point on the
25 surface of the object. The passageways of a porous object are |large
enough to al | oyt tdr@ “cpapaagg” ieamthcludisg’dbj ect of small nol ecul es of a gas
or liquid, e.g., oxygen, nitrogen, water, benzene, etc. Nonporous objects

' nclude por Ou’sfh(e) ?ér%: E‘gopv(\)ﬁl}gnrile lrr?ga%(sada Sglyr%ep & Wii& two different monomers are

polymerized to form the copolymer.

15 The term “interpolymer” means a polymer in which at least two different
monomers are polymerized to make the interpolymer. This includes, for example,

copolymers, terpolymers and the like.

The term “film” means a flat article and includes sheet, strips, tapes, and ribbons.

The beta (p) ratio is the ratio of carbon dioxide permeability to oxygen

20  permeability.

The term "nonporous” is used to describe an object, €.g., 2 filler particle, that is
without natural pores, interstices, channels or similar passageways that extend from one
surface of the object to another surface of the object or, in the case of a spherical or other
one-surface object, from one point on the surface of the object to another point on the

25  surface of the object. The passageways of a porous object are large enough to allow the
passage through the object of small molecules of a gas or liquid, e.g., oxygen, nitrogen,
water, benzene, etc. Nonporous objects include porous objects with blocked or otherwise

obstructed passageways, e.g., hydrated minerals.
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obstruct ed passageways, e.g., hydrated mnerals. -4 WO 03/074594

PCT/ US03/ 05497 The terns "crush", "crushed", "crushing" and simlar terns
are used Wo @agedibe a nonporous object, e.g., a filler paai/gdospsdhat has
pores, interstices, channels or simlar passageways that extend from one
surface of the object to apother, surface, of. t.he obj 2.4 .gas or
liquid can pad¥ tFW%E%‘PF ﬁg;r‘ifg e? crupiing p?)r?deilfniaﬁgg%gtalrecé%?Q%?g.&hlb% % he 5
obj ect thg &%ﬁ%’lo e, @g:‘ b Vigitdr Marde AR Bt por€s, Jintersiiehy, etibiuieds bheinibgrect to
a corrpress?ve orce’ of sufficient nmagnitude so as to create_gne or nore
such pagesgegwmayys thit ditend fremobjeessrface Phehe gyjegs to é‘@?ﬁh?fa‘fqrgﬁ‘?@ of the-pigct i ng"

and simlar ternms nmean the creatjon of it RLQ: &N S

obj ect, suchythata gas qrliqwid Cpw pAss hﬁ%/ugglntyggr)g)i%g’et\p%@r%@yE)I?%:Ig??e?’ 9%59{53%1 ecting
the gbj %ﬁe& hee GNP REShiNE: thobbRct, 2., Fubjctignhbiobject fosi corprsskree®sce ref er s
to the calculated thickness or gauge of a nol ayer filrr]1Ei 2159 ab.l gyer of a
mul ti | aydsuffidient mPgeitide 50 4549 erepie| GRCOR MR 83l nagsagRways WItRARESIEF t he film
without a filler. Intrinsic thickness is calculated as the product of the
wei ght of theyfilm.inegQr. i WES: v i &EXi Flehinthé PemdE/ elUbi C
centineter. T }(lae % ensi 51@%}50‘% ’n(ra@%illVltd}{r}nﬁ%s%{i%estu}él&rgnIf ct)(%rhlt%he wei ght percent age of
the pol ysmgagkwvaye withinha hdrepoidns fobjewt, iesz. enfiBert panticle.t heanyemeansybwitypigally

pol ymer, plus the weight percentage pf the filler tines the density of the
filler. W&ubﬂf&ﬂflgt@f&ﬂ?félt‘b%ﬁ?rﬁ@r@%sq‘éer "%y wei ght unl ess indicated otherwi se.
Unl ess ot herw se stated, any given range includes both endpoints used to

statg the r terMPHE0URIe thidkheRUTBFk €& tiwataleslated tHicknesangegauge ndlaide al |
val ues fromthe Iower 20 value to the upper value'in jncrenents of one

unit pr omboieldyerhfitm,t rendaye of sepdfilyeoflas Ahe |ipEgsic e (HFESHAY Ren any
| ower val and .an i gher e. vood F1ak 31 A t th
boant | oiGnes p I PRl ftindl s §colcbiatdd dsine SleBibaordfial the

t enper at Weght Hf BSTiHubin @his time§ tie @mbitP of thelfdin inpgrefefoaticyceftinete80The 75
and nore preferably from40 to 60, it is intendggget h(ilt val.ues ﬁuxﬁﬁhas 20
to 100, &msity of Chafitm5e theosups obthe weight peticgntage, pEy PR BEP A hi s
specjfication. FEor.values I.C r ol dfsthé et der ed
o bE 0. BBbI: g e A e B e e e T wh ch
it is usgghes tHeakasiar 6f thalfijleexanpl es of what is specifically intended and
all possible conmbinations of nunerical val ues between the | owest val ue and

the i ghest value  enymerated e, | Nt eaded Lo e, aRSHiRE! |y enurerated i

Unless otherwise stated, any given range includes both endpoints used to state the

range. Moreover, all numerical values, e.g., ranges, include all values from the lower

20  value to the upper value in increments of one unit provided that there is a separation of at
least two units between any lower value and any higher value. As an example, if it is
stated that the amount of a component or a value of a process variable such as
temperature, pressure, etc., is from 10 to 125, preferably from 30 to 75 and more
preferably from 40 to 60, it is intended that values such as 20 to 100, 35 to 70 and 50 to

25 55, etc., are expressly enumerated in this si)eciﬁcation. For values which are less than
one, one unit is considered to be 0.0001, 0.001, 0.01 or 0.1 as appropriate for the context

in which it is used. These are only examples of what is specifically intended and all
possible combinations of numerical values between the lowest value and the highest value

enumerated are intended to be specifically enumerated in this specification.

30 Surprisingly, it has been found that films comprising at least one film-forming

polymer and an inert, nonporous filler material which has an average particle size such
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30 Surprisingly, it has been found that filns conprising at |east one
filmformng polynmer and an inert, nonporous filler material which has an
aver age paato3oles9si ze such -5 WO 03/ 074594 PCT/ US03/ 0549 PCcTvisaB/os49e rati o
of the average particle size of the filler material to the intrinsic

t hi cknes of the filmis 0.67. {0.0. C b hi ec ion-
step so th raifq %‘tctlthie\%ﬁ?g?r%%f:{? Slz‘fn%%%%?@re 51?1"1?3%121 goxﬁlgthgsﬁg ol?ia%gér/

di oxi de e rﬂﬁ%@ld 67t foeewt:aﬁ Be sivibared B sotvaesh stepdé as tocalfdatinelyi mm(dlﬂ}e
perneabilites of the | m can e#fectlvely be adhuste

1
Control | eul o ﬁh@peyg@q@nd/@n@ﬁb@ Blovide el o pa e iy ThE (e ar:
pac kaged ro%ﬁ@%ﬁoﬁ% ?c:%fjt% ??heeﬁfrﬁr&q?le@%cm e laldfufit tho%&ﬁ!‘iﬁ@ The

controll he 1'nve on can be readily printed upon

and haveaxekl esinosplidre akq@ngnente ohartcominepdapmst forsa phvgcuiar peckaged/i ded
herein can be produced in a cost-effectiv nner. 10 Th rese%
W&f ayer

i nventi opiroérl@vﬁtgesmrﬁiﬁ@l @y@ﬁeféln@lerﬁhﬂ@hf%l? Prequchs The o r8
f1lmor r‘rf fnﬁ Stli]e 1%9?1’[{%\(1?5 8“?%1{9’ tiintedY Bhod lahd 1EREP&ICEB& (dpricall ah@ast

one fil n I ner nonporous filler material

whi ch hamearanaaae rp@@&riﬁmr t Thd: ¢lms |p2@v1é&dcherbimacantlbmpnn]tup@d of atchet-eflastixge
particle size of the filler to the filmthickness is 0.67 to 0.99. The gas
per neabi Maplof such a filmor layer is nodified in an activation step. 15
Such a filmor filmlayer that has been subjected to an activation step is

refegged to agpe C;ﬁ@é&?hﬁ&%@ﬁrﬁ@ﬁbeé hionofdykMagd raelGldyet ifdds derwhiahi thet y
| ayer, which are "al so subjects of the present inventi on In rrultrh&li

films, thenabget fitmat al egssrone daysr 96 theoneldlayge il somprisesipaat deast orgh

certain esi.red film rt|e for X t
and/ or s? TS PAYISEs &582{)?@%‘“@ (Hlé’u{oql k Pe fhaftits Wﬁ%rﬁagrﬁg\rf?}% 1$1b ye
cont rol | gge 20c1P@AI®aRtId dDthe Bvdragd Rirfict bigs odthetfliker cothierfibinl thntkp&ss m&a@.b’r’ lity

| ayer. The multilayer filnms of the present i nventlg,n [r?rl se one or
nore tietd 8yp8r sThe gasapspmephilitn ef suph &f @hrasr yayef pgmog ’(?Fltli’(ﬁ‘ﬁaﬂc o deny, o

chos ? gel % mg@fn ﬁfrﬁq e@'r{fn%ltaﬂ(?s%elﬂ?%ﬁagﬁég téf“a{zl '&cf?‘!}atﬁﬁ’lbs% Rirbfded to as

adve hé co er nea aracteri stl cs of the
contr ol | eentRelddEgRinkatility fitny er coxEﬁflledthnga‘m]aﬂy layet) vhidicoaelsocubisatsods, t he

fil f th t 1y h t
the desi ﬂwﬁgﬁ%%%?vénzgaffﬁényér G T ahe et THpu ey o AR RERHG ) ), 0°°
St ruct ur %%8% ﬁ?zﬂ{c@%@ﬁ&m‘ db\éﬁﬁ}e GRR RSB TbRYRimplé Wel @YEheat-sdahibiiathay er

il s, non el n nore preferred I'n one embodi ment,
mJI il ayand/rorl SIBucmiral rmopﬁrtasse nwithowte stubssantisdipp itedering ithwothe - controlled

20  permeability characteristics of the controlled permeability layer. The multilayer films of
the present invention may comprise one or more tie layers, if appropriate. Preferably, the
additional layers are chosen so as not to substantially interfere with or substantially
adversely impact the controlled permeability characteristics of the controlled permeability
layer. For ecological and/or economic reasons, the films of the invention usually have as

25 few layers as possible to meet the desired and/or required performance attributes.
Preferred film structures of the present invention are monolayer, twolayer or threelayer

films, monolayer films being the more preferred.

In one embodiment, multilayer films of the present invention comprise from two

to about seven layers, at least one of which, preferably one, comprises at least one film

30 forming polymer and an inert, nonporous filler material which has a particle size such that
the ratio of the average particle size of the filler material to the intrinsic thickness of the

layer is 0.67 to 0.99. In another embodiment, multilayer films of the present invention
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to about seven | ayers, at |east one of which, preferably one, conprises at
| east one film 30 formng polyner and an inert, nonporous filler nmateri al
whi ch haswa @arisel e si ze such that the ratio of the aver aga/ypasosole size
of the filler material to the intrinsic thickness of the Iayer is 0.67 to

0.99. In anather enbodi ltila &L f|| ,on -6
WO 03/ 0 P4mQusPrm gedp gelgfev%ﬂﬁ%?r? 5% to?'ﬂl IC}R gﬁ%fg{a% eveh erelg at
| east _one Qfy YU filn BfAREMHNMORR af e, lrﬁ)ﬁporoa‘sf flienstaterist iichhton ng
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such t h@hrtichsesmatsu@h fifat theeraave?rfa*b@ ap%ﬂang ppidicly sige Sf ﬂlen i IP?"S a Pial to

mﬁt i : gi}lrétlflggl;:rhic %sgn? T?‘lﬁ I(E!‘1§'za[yerI . n 8’7 t610.69.1 STHsS Auiiflafer FmsTaese

e€s constructed using conventi onal

techs qqg@calﬁy Eimmzltt%@&éﬁ?sltru@tred aﬁiﬁgsdo&deentioaai tealuiiquespe. geﬁhml onadlgsivieng. | n
t he enbodi nent in which the ratio of the average B A ,{S)J[ e %;athe
filler rmnmatian of extragion wortingsi & {116 GRbRADERS 0y WhIC %&Fa 150 HEAEERES 99,

the | | et sibd Bl 6 il AR ICRRALR thillchels beirRagydras Dl® 00O theayer 5

of the fHaFt nment he ratio of the average particle
size of 1hfg ibithpicallyratevadtel beford Iteis J;emedttmthsucrthctrriamﬁ@fgh@fﬁlmhelwq i | ayer

fil 0.67 to 0.99, activat fter the f |
il m ot aattinobish dbe SIS g BUAF R SO s Mlgbetepdl Bt YPT
or nlgtﬁ‘lng%p[ili ﬂa&glo(f the ﬁiulthﬁfétﬁlﬂxn@ of é7 15 6.99, naoﬂgatmi Mmﬁér fherfrrhation t he

|ner orous material, wth a ratio of the average particle
si ze of dﬂlﬁeﬁmltileyerrﬁimerl al to the |ntr| nsic 15 thickness of the filmor
layer of 0.67 to 0.99. Typical activation steps include a pressure

h
e S BB PRI 000 LA 0 s bR

er nea y, in particular

t he oxyg([q;pnfd %ueggt foak e lnP formSnie bol@!nidr andI(ii) &yaemeets nonpmamseﬂllmb a
filmor er con al ni ng a nonactivated, .inert, rou | 1e In ot her

wor ds, amhietinh, vttt alraiumg)f the @Vﬁfamef’%@éﬁ dBoaf e § el”a tefgls gb{ {¢ by
weig L n‘&ggt '%?P?@‘BB ;#er oF B8R By, fT}%)dl@ﬂ BB Riohate Wlﬂdlu ﬂébsfure

i ncr as conpaied t msim al respects
except thadmbht, faaﬁeamfeath&m orsal bgbrﬁbine‘dort of ahesadtelamrltf’on Tb@ @pththnaﬁﬂ%ﬂ tion,

the activation step can increase_ the carban xi de tran e
Wit hout tpfcellyiinereases thegas pPermgaBilty. 1y lé%m&‘&%ﬂ’ﬁt PRECBA ?n%gl%hofgt ?i?

0. 025 the b 4digatdesinee
cont rz)l | Sfh zkg?ﬁl A rfa Q:Bﬁx?hl%ﬁ't@na F@hCor RYYABLRSIA/ESH Yionddieatde,sinesi(]

ernme Ity aracteristics are obtained w thout st{gtchl ng
the fil Whoﬂptbr@lspﬁbérer fre dthenivadisyenfilm tdoataimingvags detveeesbopc P 9d end

sub) e((): ¢ ggrcgntfblyl weight, an activated, inert, nonporous filler material will exhibit increased gas

permeability as compared to a film similar in all respects except that it has not been
subjected to an activation step. In addition, the activation step can increase the carbon
dioxide transmission rate without affecting, at least at low filler concentrations (e.g., 0.01
to 0.025) the water vapor transmission rate. Advantageously, the desired controlled

25  permeability characteristics are obtained without stretching the film.

In a preferred embodiment, the activation step includes subjecting a film
comprising at least one layer comprising at least one film-forming polymer and a filler
having an average particle size, the ratio of the average particle size of the filler material
to the intrinsic thickness of the film of 0.67 to 0.99, to a compressive force, e.g. by

30 contacting the film with a pressure plate or rollers. For example, the pressure treatment
may be carried out by passing the film between pressure rollers which, optionally, may be

heated. All or only a part of the film may be activated, e.g., only a fraction of the width
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conprising at |east one |layer conprising at |east one filmform ng pol yner
and a filler having an average particle size, the ratio of the average
particl e wies/dgisothe filler material to the intrinsic thirdkme®sosd7t he
filmof 0.67 to 0.99, to a conpressive force, e.g. by 30 contacting the

filmwith a pressure plate or rpollers. Fog, ex : at ment
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in the rAR@Samic §FPM B Bt Thd Efintessiverfefaershbild besuffivietio pidaed pattiaByt o 75
kg. The conpressive force shoul d be sufficient to at Ie%%nepsa&hmllghg crush
the fil lceushphe filler particlesge-2sEHfiFIERiior TEYIE FAFHSH §OEP LLEEHSEr 880 "Channel s

W thin hsﬂfér ggﬁcgegsr th%?re{niﬁg(ll G50k Nk SXhENSrfROPaane: Shheker afrfichefplet i cl e

to anot e particle. The contacting step may be_conducted
at anbi gakidieNIaE abtifaeting s@b et ba cenductednpermabigntetenpeeatEe £513) claVRls

e R L L
o g %Lafigg hégﬁn% gf 1! tp%%&m&%i@l’{"tﬁehﬁgﬂ”é@ﬂ i hiel g Qoir® fcne Mihitgd thefilh ipmatlhe

hi ghest e ol n ymer from which the g:ontr_ollﬁeck? ermeabi*ir{gxfilm
or | ayermére prefieablyiefteriabl helowitbe owhingory exfiepineneipt pf thy Hghats M5t e e

present invention which. e been .subj At y@tion step or
whi ch coIf¥RtiPOsy e f\p‘g’éé"?“%ﬁéeI%Véﬁf%\%ﬁf%%g%gggg%@n&hﬁ% sulltr)lj ected to such a
step have a beta ratio in the range of fromO0.8 to 3.5, nore preferably

fromoO0.8 to 2pBferANehaRbAr¢lled wnabibylifyrfilmstofithe prededt, inwentionvehiclpheYer abl y

from0.8 to 1.5. t hods and suitabl e equi pnent. to determ ne gen
and car bloen ditbieetdd to theastVatos; 67w raviieh spmp ?‘Fo%r}eqsﬁ O?%Layﬁrr WEICPE:})]? gg‘)%‘%§)>/rrpl e
AST 985. The fil.ns i i & fGfon2 0 fol¥. 5 knee preferaghuge
appr ri%\?’beqegﬁotsﬁglaﬁ%f)ihrﬁ %%Bg%%%ﬁsde&g%l%eggfi 'm For econom ?:3 and/ or
ecol 0gi CRbmIBRIONS, ickemmprderadesnblyaoire tdbto Aidnind most prefsrably dkqre s o

Monol ayer fil ns accordin o the present. i nvention i cal :

t hi ckngs L.5; nMatkodsasise S‘é‘?abﬁer Sﬂ?‘%’gﬁ"t %Olgemwgn{she(%%% ﬁ1 %% {:%b% 23%1%25

mcrons (5 ml s 6 ASITON 398%.1. 2 i | t bout 75
f(r%q%{l},éé@ ratei‘gﬁfét ﬁ&@lmth_é&fﬁ)feb&&h&nﬁ_ § mls) to abou

m crons ayer filnms according to the invention typically
have a total thickness in the range_ of , ate for th
The films of the invention may be of any thickness or gauge appropriate for the

70 intended use of the film. For economic and/or ecological reasons it may be desirable to
minimize film thickness. Monolayer films according to the present invention typically
have a thickness in the range of from about 10 microns (0.4 mil) to about 125 microns
(5 mils), preferably from about 30 microns (1.2 mils) to about 75 microns (3 mils).
Multilayer films according to the invention typically have a total thickness in the range of

95 from about 25 microns (1 mil) to about 250 microns (10 mils). The controlled
permeability films according to the invention may be printed on an outer and/or inner
surface. Printing may be imparted to the film, preferably after activation, for example, by
a flexographic or rotogravure apparatus. If appropriate, the employed ink is suitable for
food packaging. Advantageously, the controlled permeability films according to the

30  present invention are designed to have excellent optical clarity, be flexible and tough.



25 from about 25 mcrons (1 ml) to about 250 microns (10 mls). The
controlled perneability filnms according to the invention nmay be printed on
an out er wodi3arz4iomner surface. Printing may be inparted tRCTViS®30549m
preferably after activation, for exanple, by a flexographic or rotogravure

apparatus. |f_appropriate, the.enpl. i i i . :

packagi ng. A&G‘Sn@ﬁ{fg%{]&e ,reﬁl}g n?:vorgﬁ{l %I%?%ggggrﬁaég(g:b?ia%f ﬁl {r)rlg %gg%lrtlginng to
the 30 p915&§§rgndi VR Hrb Rt Cardbs dedigekdt 0 dmuamedatd hignpatipelac ahd glerity,
be flexi'ble and tough. -8 WO 03/ 074594 PCT/ USO {0542‘11511 The fil ofi t he
present Suitablet fabricaizom peocsssep drelydeyiofngxaainle.aBlodny P EXTISHH- ;ﬁ%cggs, and
their properties can.be designed_ f. Y : 't ipge! adhs @ad bése.

Sui t abl EXHBPTcE %HSIB?’O%XZ%E%Q %ﬁ%ﬁ%ggg?%@g@ﬁﬁ‘%%lﬂ ggslr own film extrusion,
flat gdi epadxdvailghlone wiokshletssindnetadtsrin sy susdae ifoun, o ekampla zeli sieck,

techni ques. The filns can be 5 nmade avajl ghl e . tqg..whol esal ers .an ilers
in any sandtbegised fosr eanverijonak S%LBP@e?tolaRretﬂf%’?%, theg'}.]glsbagc?@g}g 8 ntﬁ?: g’ﬁ%/sgltrllt?l onal
equi prent . Pref ' £9pKiaReod effbhieeNiRSPBEds. | Nvention are
desi gnede%ltlt?g agéé@%%}%{‘fe%g%ﬁ? %1% lpgﬂ%fl costa effecti vee i ﬁg speeds. The film

form ng polymer nmay be of any suitable type and generally inplglges but is
not |inited tDhe filomipotingpolymecoppbywéesy siitable ok W ssncralimelides, hut

l e bl , .. 10 ft, d d alt. ' I
"t of pol 9 Snitedo ChepRRrbBRgerore e e At s SRA 4TBE Sxfale blgck

conf{gur grkh%ﬁd&h B S1ERE@RG Bbpolyrie uelin@pblsatcrst Tie: teay igblymartincludend
random symetries. Suitable types of polynmers_ include,, for. exa

| .
pol yol ef ilhpossitde ghometricalnopsigprations of dolmpirsial inplRdiBe JSpHaHs §y€‘ﬁ8t%5ﬁl%nds
th f of, ethyl d |j = - i i | t
ol eSSt e Ch S Pt b, 2

n at ons. npl es of "honopol yners
whi ch may;cResusifogolyhés, popptRftrs) ivepdlymeraaed blzotly didngdferfesthylong prépy| ene
and pol y(1-butene). Representative ,exarTﬁI es of SUi}&"ﬁ‘the coQoI ners.2re
et hy| enelinao oy [bsanshed chyaprore)abing dawng &t H6ASE HEFH e ,Yélﬂfﬁﬁuoeﬁ%‘/ FERhe,
et hyl gene/ hepte iGo d BUiteaPleSent ahRAEHA e8e Of
pol nyhy?tgﬁlE’s Elﬁanr(ﬁ;lliﬁgsdgkl}%trf%%g{ e n%?&lmﬁlmﬁftagéw%g% hi gh p?lesssur e |l ow density
pol yet hy hepeth(ileRBEpolybiopgiene 20| miy(ddmsiney. fReipyesehiptienexemplopPRy saeblpi gh

densi t ol yet hyl ene _( HDPE) . ampl.es o ot he 0 I r
and > : n%/ eg Xlﬁ%ﬁ% Qr Mt}é’#ﬁné/?ﬁoﬁgé%ngﬁ‘ygﬁn&;bﬁbﬁ“ﬁe gt[hg?eg %Qﬁﬁ%ﬁe@ %&é}%ﬁ%{fﬁyf ene
terephtalgy Fenﬁ/ﬂg%tgﬂé ?Q?d"E@@?en%%ﬁaﬁ@Tgéﬂ)(ﬂ&ﬁiersﬂywifhbl@ﬁity@rﬁ exfi@olyetnénes

uc pol yv

pol ymers, inyl chloride, polyvinyl acetate, ethylene.
Vi nyl - acétchtde, butoel notrdingtedrio, bighytressenreilpy| deasiéy m@lyeé"éfﬂ)%wiél’ ), BREY| ene
et h%b ac Ec}/v!f Idgns?t(}:llp%lyethylene (LLDPE) and high density polyethylene (HDPE). Examples of

other homopolymers, copolymers and interpolymers which can be used are polyesters,

including polyethylene terephtalate and polybutene terephtalate, nylon, polystyrene, vinyl
polymers, such as polyvinyl chloride, polyvinyl acetate, ethylene vinyl-acetate
copolymers and ethylene-vinyl alcohol copolymers, ethylene methylacrylic acid
25  copolymers (ionomers), ethylene/styrene interpolymers, polyalkylene oxide polymers,
and polycarbonate. Representative examples of blends are blends of homopolymers, such
as polyethylene or polypropylene, and copolymers, such as ethylene/butene or

ethylene/octene and blends of copolymers.

The selection of the film-forming polymer should be consistent with the film
30 requirements, for example with respect to processability and physical properties.
Preferably, the film-forming polymer is suitable for use in food packaging applications

and meets the respective requirements set forth by the competent regulatory authorities.

!
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25 copol yners (iononers), ethylene/styrene interpolyners, polyal kyl ene
oxi de polyners, and pol ycarbonate. Representative exanples of blends are
bl ends of woomsmpedoyner s, such as pol yet hyl ene or pol ypr opycamesosasd7
copol ynmers, such as ethyl ene/ butene or ethyl ene/octene and bl ends of

I . Th | ecti of the filmform | I st ent
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for use"’l ood packaging applications and neets the respective

requirenments set forth by the conpetent regul ato authorities. -9 WO
03/ 074594 PCTh80a Eesdions Sopkoysdde é@%@lewP\}MQWPQ}ﬁ& ﬁlﬂ%“&%&?ﬁ% e,

pol yet hyl ene pol yners,. R 3 i ylooad giohol
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enpl ayedydr&@nf 6f Mast [16ase@ inr tak laatbupeofriihifbining friol yreeramrgbofilémig the Silpher

present invention, the amount of fi]lmformn ol r.i ref.e 99. 99

wei ght  I8ygbr Beaferably, F@s@n?%ﬁ@l%%opﬁ@%ﬁﬁ{epbsf é’ﬁe}ﬁ}? gg%e%tg&gg%eﬁér and
filler in the f£il r \ dtrﬂgstey}pféfhtb] be W dight fperdenhgr

pol ymer ’ingreégetfﬁg}b%?bﬁiéé%@r{%er%ér?ﬁ E)iffgﬁggi?h amrmr e prefer a}gl_y Qégmwepiéght ercent
of hi ghekigh@n®arialarhr gbferetleyntodimeit.ghe aperuieott filor-forpyiggmpelympiistindhg ar | y

f d, enbodi t,.th filmf ' iS.:]
01 1 rom Bisea GAm Povkisht bergerggs 89875, pRePRCE Y BR odrih Ry 000°

wei 9{}% anokih hgakkm and filler. The filler materials used in the present
invention are 1tnert to the filmformng polyner or polyners, neaning that

they do not chemcally interfere with or adversely . affec{hie;t:tﬂe %i | m
Suitabl e fil | Ehe fillernoteyiatl usedrin {heareseabinyeptent gininertpier Pat@ming

terials.. The fi]l . b hat ¢ b vl
par 1 cF eBolEr RABLTO. My SR K o Gpr SRR FERaE R B ey

spher i cal s e Blnk.eBetiAblé Glleisaiebafanicadr] preéératlydnorgahioptartinutate matgielst t wo.
Preferred are fillers with a suitably | ow Conﬂ{ﬁefﬁi ve trengeth SO Shat
they ar eThelfilleisymlay teangtura of riyatheie mmaigialhe 1flef PHHCISY B2 ELPHNS: whi ch
are npt .substantial ; RO b MehoB td dibiefeRitioCsrt i .

Sui tggl ePﬁlil‘fr?%l?" %‘gtpglﬁ?l%%gagggng%taﬁ‘g\%}p%l}ﬁgver age parg?i[ cl e1 Si ;_e in the range
of from 36 ond & Bt ONs.. PRderratbare|faleey wizh) afsuitaldy loweompesssiye sberdth 8P e si ze

typically is in the range of from about to. .about 1 1 . or ous
filler nmbhethey sregglaiyplyeeasy o &L 'ﬁtﬂ“rtfﬁ"e r BLIATOR R{/Oé%sl’ %P&%@ u%fg?lﬂ?or
substantially damaged during compounding or film fabrication. Suitable filler materials
may have an average particle size in the range of from 30 to 70 microns. For monolayer

20  films, the average particle size typically is in the range of from about 8 to about 113

microns.

Nonporous filler materials suitable for use in the present invention include, for
example, pumice, tuff, thyolite, dacite, reticulite, scoria, lapilli, perlite, coal, silicas, metal
oxides, such as aluminum oxide, sulfates, such as barium sulfate, carbonates, such as

95  calcium carbonates and clays. Particularly preferred fillers are mineral, spherulitic
materials, such as nonporous silicas, e.g., glass beads. The use of mixtures of different
filler materials is also envisioned. Advantageously, the filler materials are uniformly
dispersed throughout the film-forming polymer used to make the films and/or layers of

the present invention.

30 In one, less preferred embodiment of the invention, the inert, nonporous filler

particles are crushed before they are blended with the film-forming polymer from which
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exanple, pumce, tuff, rhyolite, dacite, reticulite, scoria, lapilli,
perlite, coal, silicas, nmetal oxides, such as al um num oxi de, sulfates,
such as bwa asr7e9kf at e, carbonates, such as 25 cal ci um carfsametossseand
clays. Particularly preferred fillers are mneral, spherulitic materials,

such as nonporous silicas, e.9., ol ass heads. [ e )
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> p I n one,
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f or mi ng rpailtgrierthe disthtegration ploths| RAREF1FSs Ipagibier WOHS, the PGPS FggPé}l v any
sui tabl e process., .This 0 i icle’] 4. £dsiedd@maahe liky. film
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disintegration of the particles. In other words, the,particle I br eak
al ong t Hbe forpatien) 05&@&@&)@8}3@54%1"’63’%%&@@@? SULREI8 ABEL eﬁélﬁaﬁ%:‘l gnst?i% gfp ”Jgey
shards a he Il bl Sirfab& ahd b® pRtddeways beurpafrome! es
ret cbn tﬂgﬁpﬁergﬁyosﬁ%gg Sei\/&%g)éﬁdtfihgsgasgn?% trhe ?or matligmén glce)f ’a%]he desired

passagewgspoiitem thasurfice taamthe pembohdre sufetace. I n the case 10 of spheres,
of course, the particle has a single surface and t he passageways course

f i nt th f t t h 0. ] t ant
Lo e pr eoentmaaFE Y BA o g GUPE g raf AL PRy BAGR Ryt or

relativey, hQirﬁHSsi%ﬂfiéﬂn@% F thd iRk BEReOWhichatthink thentontraliet peatieehilitit ased ns t he
controll eJ perneability as a result of activation, or re{f ti Ve t tehe

i ntrinsi estlhbfaciessomor rdlativevetag intrngicthickpess of the Rl Hayeh B UH L g e
particle_size of the filler tarl 151k HRANKE RSt Sik rthidBhess biitlgk ness
of the FE‘F ﬁYerf‘%fyB?r%B]lﬁ S5 ¢ %gyfgi;&gia}éur%% E%%g%ef ore act| vatilon.. .

Advant agggy 815%'@ drhBulatdyie atbiciire Hetpe actdasionotAdvhatageoushye thenadtivaisgrestep

t hi ckness of the controlled perneability layer, qr _of th rol

per meabi Boesyndti ghangeries intERsin dhigkness ok i SR Sinepti s B8 6F of il
substanti al | y, the t &, efihdr i Rhie kRS SeRfe SalatoRis ®bstagtallyahé on. 20
The averﬁ%r%lggpfﬁ%%gﬁ%gﬁrgf hltq]r?elhﬁﬁlhl er1 ryater?al is at least two thirds of
t he i ntr ksfé & the filwkhieksesobr ghmefafteractivatieryer . Preferably, the ratio of the
average particle size to film

20 The average particle size of the filler material is at least two thirds of the intrinsic
thickness of the film or layer. Preferably, the ratio of the average particle size to film
thickness or gauge is at least 0.70, and more preferably at least 0.80. The average particle
size is less than the intrinsic thickness of the film or layer, i.e., the ratio of the average
particle size to the film thickness or gauge is 0.99 or less, and preferably the ratio of the

25  average particle size to the film thickness or gauge is 0.90 or less.

Preferred are filler materials which have a narrow particle size distribution. A
narrow particle size distribution is found to be particularly suitable for achieving
consistent activation results. Particularly preferred are filler materials for which the
average particle size, as well as the size of 90 percent of all particles, meet the general

30 and preferred requirements relative to the intrinsic film thickness described in the

preceding paragraph. The desired particle size of the filler material is dependent on the
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t hi ckness or gauge is at least 0.70, and nore preferably at |east 0.80. The
average particle size is less than the intrinsic thickness of the filmor
| ayer, i.wQo3toneonati o of the average particle size to theThudoansderckness
or gauge- is 0.99 or less, and preferably the ratio of the 25 average

particle size to the filmthickpness or gauge i r Prefiggred are
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achi eving® consistent activation results. Particularly preferred are filler

materials for which the average particle size, as . well as the si of 90
percent of allhepartidesissof addler niaterigh pay B¢ d%“%lHBSBVé?gp‘P%&“P@' '?tg?mnts

relative tg the intrinsic filmthi iBed in the preceding

par agr agh: ?"Tﬁéalﬂlélg&?é‘gﬁ(b@?e F%lfnéérgj?ézﬁé&gﬁﬂéﬁﬁ I gg material is dependent on
the -11 WD 03/074594 PCT/ US03/ 05497 intrinsic thickness. For exanple, for
monokayer fi ITpe sufRnpeefikdrigthd filnh of theiimeentisn ischoben suchrib@ ibk spiligiiria to 68

m crons. The particle size of a filler teri.al. can be ek i .

met hods tk mmm‘rrﬁi the dpsred goptrolf g pessg iy a%f SRR ﬂéeo%ﬁfe"rﬁ‘ge?ﬁg‘é‘gﬁr by

m Cr oscopy. h idle@hn 1R dolifofiéd perifeabiliey iagwentbiasd dnsthehosen
such tha#%r tlﬁrletlérag)l ’E?%lgltélﬁ?ﬁt d':floﬂﬂgr?(li)r\l/i de thg delzai.reed. cgynt rolled pergrﬁﬁbi lity
after subjapeltcigh offfillehend ifilm foomireepelpmiy presen ingeishlayet wrigrhbiagt 00he

amount of filler in the contralle erneabil ity | r..- e
total wevejelt RATCEIL |OF FROTNPIETIR f(gp%pﬁrg?eato?ry%%{e’ prg %%e‘ﬁ? fef%?i glgtljéalgta?/gr -~ is

at |gast o0 %er%it thm?&r?ﬁ@&meﬁmrafrmler B B @oalbYedOpdmepslityelayerchonidr e,
nore pr e‘?]ef?’a Yy at

east 0.1 10 wei ght percent or ml)re. The anmpu (r%f
filler iwe theephnperotiten lpeenpedferablyyl O weiaht Rt QT 1q7ET BIOYRPT aﬁ’ﬁ% cent or
| ower, preferably 10 weight cent . LRIl MeRratideracent or
| ower , nﬁﬁé?enf)toéflé‘?’gbl%osé%\‘iﬁfp}éﬁ{y EeWeé r%tﬂegér%F g\r/veqar?\?&bgrt Icul lglrrlyr erg%erabl y 4
wei ght p@&%ﬁﬁ%ﬁr&{n‘[ bOWRYer, TE pRAictiatlylpasertedramize foretic namogat ¢ioillar ieframount ~ of
filler is fro 0. 025 wei ght percent to 8 weight percent. 15 The filler
surface 695 beighbpértenddo S nighd paFgEte such that it is nore hydrophobic,
using a surface nodifying agent. Surface nodification may serve to inprove
t he i spersi t ' h Qb4 ifhsS LA thA it Ren@elhydripholbity i X.
Advalrrggageouslﬁ,’]e ﬁﬁ%r ﬁfﬁa%%lélragbgﬁlg%méf’orn?y di spersed in the polyner, matrix.
Sui t abl eyggent sufice Kiodiffingnagdne aStrfacandodifichiinie mgyo PR ARPIHEOVEH S ner s

nd | nol dismripBiof eI 1 BestRap A pon A Thiix "R HHME | o

fillers are uniformly dispersed in the polymer matrix. Suitable agents are known in the art

and include, for examples, polymers and fatty acids. Preferred surface modifying agents

20  are FDA compliant and include, for example, calcium stearate.

The compositions for the films according to the present invention comprising the
film-forming polymer and the filler material may further comprise additives to impart or
enhénce certain properties of the film, including, without limitation, pigments,
antioxidants, stabilizers, antifogging agents, plasticizers, tackifiers, waxes, flow
25  promoters, surfactants, materials added to enhance the processability of the composition,
and the like. These additives typically have little, if any, affect on the permeability of the
film resulting from the activation step because this permeability is the result of creating
porosity in the filler. These additives typically have more affect on the permeability of a
film in those instances in which the permeability is primarily a function of

30 solution/diffusion transport mechanisms. The compositions can be prepared by
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The conpositions for the filns according to the present invention
conprising the filmformng polyner and the filler material may further
conpri se wddisto7ys@s to i npart or enhance certain properti eCTafSoBhsiofi | m
including, without limtation, pignments, antioxidants, stabilizers,

anti f oggi | as ckifi X£S ¢wh OV BRlsPHMBEST S,
surf act a“rﬁ“g %ﬁﬁ ?’}egﬁ Eﬁ%ﬁ%‘ oS gﬁlhgnéﬁgﬁtﬁ% I?%@e%éa\g{)l Ity of loth 2

CONpPOSi tinfRrs, adNénglband idia-scldvesanaides t i ves typical ly have little, if any,
affect on the perneability of the filmresulting fromthe activation step

FiTer: Thesolsiames b ypieahmrgmian Beigrictrpostipld fratsl ralsblie y o a
filmin %ﬂgwﬁﬁﬁl /ng,s P?H%?%ebﬁcﬂ%r@&hée%c 'ir{Eaal@leénteﬂ ar$ fiRhé Btableyfoau§anmct i on

of 30 so Ion usion transport ‘nechani snms. The conpositions can be
pr epar edfdoyl and hartGItG3] @adagmgpﬁm/stﬁ@&rmﬂwckagmﬂeﬂqﬁre rapdusiednelpdige.

techni ques usin ch e Satwo-ro r nd
singl e aftd %"\ﬂ;}nﬂ??escj‘il‘!@ﬁ ‘%ﬁ?'gglg? andrflawess, ? ?rﬁéupr gglglrheyp nd\?f]ggﬁ 21}1 a:r e
particul @Jd 84 biadihBert OfheUst@a FdfioPASkagicatt tRpPhintai ensl, fos tishpakagedesh cut
produce pac aging. Preferred are filns suitable for use in 5 food and
horti cul ttemad imparokeiys stgragendise, ppservergaplity apaiok srfiuag coprevetdeblsdetuce

i ncludi ng, for exanple, frU|ts veget abl es and fl owers. Fresh produce can

ggt ip?rﬁlr(na?gs e: Jflla%r a[cgnt [ O gr%m ! %Smerp?eseBPangﬁﬁmr it grlg@s' Nt alonge&t the

rtemto | roveltss rage |fe preserve
qual {dy paseieabilityete ef thl’e p@ésemaﬂt/eﬂtmuland)dne or fibee zpﬁclles,gnefambbr @nlﬁ@t oRe t he

t t troll ity fil
Dt caent vl high benef Eard CoRBY I LPETENAL B BT Jrieeess B Sgabe
article gh Qs RBRO S, TEOMAGHIL 1B, RAcipGE FBRIYIES dPFredPlufl aTbykos pher e

packagi n or exanple, food, such as vegetables
and fr esiovighsismé) ambé@emally mhotse adioEmnmiveios , tergint wspicc PaPkidizechege i ti cl es

which tend to respire or oxi dj t, nd veget used
herein, fyHeREY E%geta&ﬁ%ﬁ t e “F?iéerF’é]r ngacﬁﬁ%%l taﬁ’gttﬁ%ﬁfg grmfsm rg}%lr t(fa?’t‘)‘ar8 fis are
w aprd Hor& BRI 6 MiapRd &%uo@éd 8¢l R LRl ipeymédbiliey afleo Eldjoﬁﬁng ® the

invention 1n a manner that the fllmprow des a barrier between th rtlcle
and the tleninvemiomeint a nRmeérthat thepflok pyeddesnt bagsies efwesanthg raide apd d "cut

produce, such as fruits et abl es 0 its
from bei ABVFEEER e%re&ir{q;} e E%eﬁ]eg?or{;}?,‘ags ﬁsérhe%@éfr 1:l'rgl)ven g%&{mrslc(? %%ﬁ{sbut is
not | i m tggkidifles reN6WES, MbQRLOVhich bandfitd fowebeing @bﬁarged with anfidhrodhe,

brussel sprouts, beans, chicory, celery, radish, s ach,
par sl ey, pEesent invention includes, but 1%‘. not hmlte)cll to, carrots, brogzoﬂ caullfla cga%{)age,

20 mushrooms, brussel sprouts, beans, chicory, celery, radish, spinach, aspargarus, parsley,
okra, artichoke, tomato, vegetable blends, nashi, pear, plum, berries, grape, apricot,
orange, banana, nectarine, kiwi, grapefruit, peach or mango. The films according to the
present invention allow the maintenance of a modified atmosphere within the package
consistent with the need for a produce to respire, produce ethylene and ripen. The

25  optimum atmosphere for each produce is different. The controlled permeability films or
packages of the present invention can be designed such as to provide a relatively high
oxygen transmission rate. Such high OTR films are particularly suitable for packaging
produce with high respiration requirements, avoiding or significantly reducing
undesirable phenomena associated with low package oxygen levels, such as foul odor.

30  Alternatively, the controlled permeability films or packages of the present invention may
be designed to permit relatively low oxygen transmission, as desirable e.g. for relatively

lower oxygen transmission produce, such as Romaine lettuce.
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okra, artichoke, tomato, vegetable bl ends, nashi, pear, plum berries,
grape, apricot, orange, banana, nectarine, kiw, grapefruit, peach or
mango. Thwd aslomesdaccording to the present invention all owdingsoams4er enance
of a nodified atnosphere within the package consistent with the need for a
produce to regpire, . produce .ethyl ene ' Snait bipMiahnmspher e
for each pro&ﬁé@’r?%“ ?,ft}qglpé?hage ag%%lﬁ{!gg%gﬁq%%rg%ggé Pty filns or

pac kageqﬁlfﬁf ntdhtﬁe PRESEE aHIIENLER RS Gdalily adesi, gnedcatmherdiket o phoxidle a
relatively fi g oxygen transm ssion rate, Such high QIR fi.lnms ar

par ti culcampynani Thobeckage meadrAnRAY SURDEIRES; fteﬁafgpb’hl Sﬁ?‘?‘b?f%ﬁa&

requi rements, avoiding ar,_.signifi ol 1 hableabipefibiena
associ at’eaRi £ ROYEW S E%aglgerg%ggg%%fﬁgtﬁeé gﬁl gﬁ%ﬁgacsﬁgggfd %do.r . 335‘3

Al t egnatjvshg tb B dp“;@sl%hf @lvbigibnie o paadiiih bt lgast bherside of prid kerfeinenfBagidspr esent
invention may be designed to permt relatiyel oW 0 n, L 1.sSi on, as
desi r ablpgodde by the preseat inyentipn Ipeitds, fﬁrx?‘ﬁg}?\{‘? P\éﬁbﬁavgrsﬁﬁ%{e GF%%%E{,%%C h as
Romal ne 4]@%%}5%)3% ,'[bélgsl%\/l%ﬁoa %ﬁ&?%‘i%hé’ﬁ%&ﬁ%f@éi%m,l bpaPpoar bagse foddre

package n one or mnore conponents other than the filmand the
packagedit@bid BA®, household staagrobagd, freezer hygs, sandavicohegs e trashikagsr Ope

box- I i k t. Th kage nay. be | i : e,
o he fepereRRofient oL meRCy a5l TR R ke B85 Qmbling¥ATR! ©
wher,ei n éo%?roﬁé’d‘Eérﬁle{aﬁﬂwgﬂgﬁ%@bﬂdﬁﬁg’ﬂ HleTrBscRE GVetliig ahd, éptnpllysEwt or

|

inve1 tion i's a pane | east one side of said container. Bags as
provi dedmbie fobditanesdirtps aspeonidethby thelpuesent ippentioRARINGS, TR AEMPE EHLf i | | ed

retail-consuner- disposable bags wth (o hRbepisaakd s
cl osur e, CHSERENHIRGTE Jeap ?%@3&@%%g®%a%sg%€%oggﬁ’g§ %’ st oFgge bags,
freezer Ragge éﬁ&dggﬁ&%bﬁs@fﬁﬁ% @B hr fagmusdhokl stepeei i ¢ enbodi nent of t he
present invention relates to food freshness bags conprising a 10 controll ed

perneability filmaccording to the present invention,and t.i pn one
or nore foodThe paskagamcgpalingtofhepieaat “BS?“‘E‘%C%{%STB?QG%%W Ofi%%n(?ur'lﬁc%ﬁude,
for exanple, retail- ?pﬁ)ﬁ]ﬁ MAR fRnRAEKAGE 0 helg, vari ety
of g dg&e@.ﬂg.f?r W%ecb&p;ﬁ)%ggéeﬂ%h t géci%ir ke}:f?l eitﬁgr' plri or to@sn\glhe of those
goods o bf aleahsisEitomd fifltand agd aphiretupadhageckage oradi ingude a rerealiReBes,

invention can be made by nethods known.in 15 the ar f y heat
seal i ng sudhiashZRREHPHI HB 1O (HRe W@I&%%‘anh‘? %Oélsﬁlgiﬁl %)hrgl? %ﬁt&%f%@ tira?neans of
a form T1hL].ang, SRR aﬁ@B?Jk%%éésoftﬁé‘ﬁreQé}ﬁ kR@atoRNre suthbld dorretatigpakaging means,
such as 8% per or "zip-lock” type neans, allow ng the coEgzumar tﬁ‘t

r epeat edhyd desfeall seivice paoitagdor Thantlp) seherls [FaEREYEs hgspitafiean thedfie:

! nveg(t) ! Onwhae;eeap%gellrgr?ctél, ﬁmfg%flel% ﬁ{’eaalmld sgfae%il( A9 B ntial.

The present invention also provides a package which is a controlled permeability
container wherein the permeability inside the container is controlled by the use of a film
according to the invention as a gas-permeable panel in a window in one or more of the
walls of the container. Otherwise the container is made from a substantially gas-

25  impermeable material. The permeability and area of the panel may be designed such as to
provide a flux of oxygen and carbon dioxide which is about equal to the predicted

respiration rate of the amount of packaged fresh produce.

The applications of the controlled permeability film of the present invention are
not restricted to the packaging of produce or organisms, but may also include other uses,

30  including further packaging applications as well as non-packaging applications, for

example:
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and the food service industry, for exanple, schools, restaurants, hospitals
and the |like, 20 where appearance, long shelf |life and safety are

essent i al wOlise7g9esent i nvention al so provi des a package WOTEWSI3B®5@7
controll ed pernmeability container wherein the perneability inside the

container is controlled by the use o fhl LR 4P bt hRtdrmuRAt | on as
a gas- per neabl e PQHLPTRE,T thh%\?\ﬁ?Sn(Vggrg %Fmﬁ%@%%gpdﬂtahec wal I's of the

contai ner. O her gphgeiHengosanpaintability ofahie filmomdaacsubsiaioni e fegpitpiion25

i nperneable material. The perneability and area of the panel may be

desi gned such asgasgs; provide a flux of oxygen and carbon di oxide which is
about equal to the predicted respiration rate of the amount of packaged

fresh produce. Thg, ABRb! CAbEANScRlerlfs, CaNbididiagd peRARADAIdifives! Whireol the
present invention aré °not restrict fo the packagi ng of produce qr

orgam sms, but nmpymadation i off|gases o hbquids ebrougBO then polsamery 1§ UERHBE H&ckagi ng
applications as well, as no?- Eaclha ing applications, for exanple: -14 WO
03/ 074594 PCT/ USEB¢iygaess ol 15 ng respiration rates where the
respiration rate can be determned fromthe known perneability of the film

and accumul at i on sQfn fRSREH BhékABingd@PRE&tions;enhanci ng sorbent, scavenging, or
i ndi cating pol ynmer additives ere’ 5 perneation of gases or |iquids

through the polyner is limting the effectiveness of the additive; - fresh
red meat packagi byildipglné gensbrstion bousg™r#iShg and construction house wraps;
- nedi cal applications, including disposable healthcare drapes and gowns,

and 10 personal A‘%%SS??@I%%?&@S?S &%hg%gisﬁogs%ﬁ%ﬁﬁh&ie dRpés 41 ffvns) aaeh fresh

red neat), poultry, C - packagi ng of nedi ci nes,
phar pmceut i cal s getofaldiygiengapplécationd t ure medi a; - packaging of |ive
organs. EXAMPLES 15 The foll owi ng Exanples are illustrative of the

i nvention, but are not to.be, construed.,as.lim.ti . fodubg:
i nvention in any PREFASEIS Of'Fﬂ‘Eat“btﬁPro Ihge%eﬂgﬁgba?([e{ﬂtﬁg’g%ﬁ?g&gg?gr% ne’ t he
fol |l ow ng paraneters: .

- packaging of medicines, pharmaceuticals and microorganism culture media;

- packaging of live organs.
EXAMPLES

15 The following Examples are illustrative of the invention, but are not to be

construed as limiting the scope of the invention in any manner.
The following methods are used to determine the following parameters:
Density (g/cm’): ASTM D-792
Melt Index (g/10 min): ASTM D-1238, at 190°C/2.16 kg load (condition E);
20  Dart Impact A (g): ASTM D-1709 (66 cm (26 in) drop height)
Elmendorf tear strength (g): ASTM D-1922, Method A.

Tensile Properties including 1% and 2% Secant Modulus: ASTM D-882. The tensile

properties and moduli are measured on 2.54 cm X 20.3 cm (1 in x 8 in) specimens with a

10 cm (4 in) gauge length. Crosshead speed is 50.8 cm/min (20 in/min) for the tensile
25  properties and 2.54 cm/min (1 in/min) for the moduli.
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Density (g/cm: ASTM D-792 Melt Index (g/10 min): ASTM D 1238, at 190C 2. 16
kg load (condition E); 20 Dart Inpact A (g): ASTM D 1709 (66 cm (26 in)
drop hei gimoo3mreomdorf tear strength (g): ASTM D 1922, Metraadushs/odonsi |l e
Properties including 1% and 2% Secant Mdul us: ASTM D-882. The tensile
propertigs. and noduli. are neas d m.%.20.3 cm (1 in x 8 in)

speci men theags mfﬁhlgﬁdtrﬁc 1% U%]gugge)eqfl%%lgésh&g&%ri 815'shead speed is 50.8 cninin
(20 in/mn) for the tensile 25 properties and 2.54 cnmimin (1 in/mn) for

t he nodul i.

- The \WRn OB AA4 Ay IRET 114480/ BBLOFxaniplly’ isne aosmescplln@vailablet i on,
"CD' di ti . The filmf i | vr in th |
s a conhahareming VEF (eBriene hogRpevEes e baR T At KEsoBSronal)
havi ng ain%%gfflzi]gi; ﬁé épl(pl%l?h g'f“ﬁé;ﬁﬁ&g wBedBl thesel dxd@ples hd n&fé)oilo& stlida®endsn. The

fillers use ese exanpl es are nonporous silica beads 5 available from
Pottes s hvlablerfra@s Pottediludsines (afdivgion od P Indusiries) 1ESA.).. Mapelaysy 8Hmg i | ns

are blown gn an Egan extruder wth a 3-.inc ie.and 70-w 1 _di. The
maxi mim AEsdHow] P%én_gﬂa’% Wét“@gfg’ _a&aﬁfﬁid e@ﬁ(lggglﬁ? g%oﬂﬁlg%ﬁs (B)Shpr event
bui | d- up 9f of i RkdehGRIPRAAD (aB6t POOIRicRNB totFetenebelldup dh thenstlida beads
tenperature 1s about "220C wth an extruder profile o

f
150/ 160/ pifdy thraiti@Rihe 3. 24O meltt tampetstuod gorh R2C grithvarsextugep-gyofile of
activati i thro a al endering rolls. stacked
par al | el ?29/6%@%{/%%@5@%% ﬁ'ﬂt ialﬁlggvé[%ptsrﬁéo gigzrrg speed. The tenperature of

23C and the pressure of 0.41 NNmmare set to control the |evel of
per nggbi | ity Fehh@m@don, thé fifmé iderun Tireugh 4 set of aslgaddrmgnotls. stackedeuraliel t he.
activation step. The oxygen transm ssion rates of the - ivated film
Sanpl es 1o pue anaihes 204 auRTpE ahihe same speed: .f%m@@iﬁ%% of ﬁgﬁ aﬂ?%%%“?%“f“?n 15
sanpl es i $ .9 LR f sorfOlbilkySRARYEd AF @R N TR il e
present i°§93ﬂﬁi€‘}£?1?’%er%glﬁ§°‘%‘t§§qn%%%ﬁlﬁ? I%er Nean- Fi | | er FilmParticle Size
e e B .
activated film Samples 1 to 3 are 800 nl}flglem‘q‘ S épg' C.etl‘he %%m%ogigoxg 'o?@he §ln‘}

15  samples is given in Table 1. Sample 4 is not a sample according to the present invention.

TABLE 1
Sample | Filler Mean Filler Film Particle Size
Particle Size | Loading (wt. | Gauge to Eile Gauge
(um) %) (um) Ratio
1 SPHERIGLASS 35 0.025 41 0.9
3000, Type A
2 Spacer Beads 38 0.05 38 1.0
602590
3 Spacer Beads 38 0.1 38 1.0
602590
4 SPHERIGLASS 42 0. 69 0.6
2900, Type A

The controlled permeability characteristics of the activated films are listed in

Table 2.
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602590 3 Spacer Beads 38 0.1 38 1.0 602590 4 SPHERI GLASS 42 0. 69 0.6
2900, Type A The controlled perneability characteristics of the activated
filns arewastedoen Table 2. -16 WD 03/ 074594 PCT/ USO03/ 054ATUSOIPBIE 2
Sanmpl e Oxygen Transm ssion Rate Carbon Di oxide Transm ssion Beta Ratio
[nnol /nfs* Gpa Rate [nnol /nmfs* CGPa fagfjmpd /100 in2/day/atm] (cc*m /100
in2/day/atm] 1 48860 (17450) 50120_(“I7§CTO) 1.0 2 6440 (2300) 8960 (3200)

1.4 3 15400(55600) 5 )
nmeasur ed" . SF‘H%? JF }%%g Ira"é’?%f)‘B B’#ﬁg; % og‘-hz%ugnsm]fm
Sanmp

are listed in Ta nénoé/mﬁ
84 El nendorf_A, "(IB})V1 Qg

%@%

ﬁcﬁp‘H

iy

el

%{Ieta M)means " not
ter act| ation

Dart I npact A 64 93
70 126 137 1%

Secant Mdul ug, CD (k3|48\8’6’a)17450)5/ 286

33. 3/ 2800 61419(7(7)239

4

£ OO0

2% Sdoant Mbdul us,

ivodul us,
ksi / MP4

CD (ksi/ MRa)y—35 7124628 296/ 204 1%
29.9/ 207 28.3P195|32. 4/ 5% gébéé/))Secant Mbdul .??%%b?)
25.8/ 178 28.35195| CD Temsol(ssod) el d (|

psi / MPaj06d%645010. 8 1]

kst | MPa
a\ 5342/ 188 )
735/ 120 1757/12.1

1 =
1O

E=

Yield Strain—13—%
4 3360 (1200)

N/M

N/M means “not measured”.

The mechanical properties of film samples 1-3 after activation are listed in

Table 3.
5 TABLE 3
Sample Number 1 2 3
Dart Impact A 64 93 84
Elmendorf A, CD (g) 198 226 201
Elmendorf A, MD (g) 170 126 137
1% Secant Modulus, CD (ksi/MPa) 41.5/286 33.3/230 34.7/239
2% Secant Modulus, CD (ksi/MPa) 35.7/246 28.6/197 29.6/204
1% Secant Modulus, MD (ksi/MPa) 29.9/207 28.3/195 32.4/223
2% Secant Modulus, MD (ksi/MPa) 27.3/188 25.8/178 28.3/195
CD Tensile
Yield (psi/MPa) 1567/10.8 1735/12.0 1757/12.1
Yield Strain 13 14 15
Ultimate Strength (psi/MPa) 2136/14.7 2572/17.7 2284/15.8
Strain at break 420 522 446
Toughness (ft*Ib/cu. In/ kJ/em’) 1225/14.9 1576/19.1 1348/16.3
MD Tensile

Yield (psi/Mpa) 1766/12.2 187712.9 1947/13.4
Yield Strain 14 15 16
Ultimate Strength (psi/Mpa) 3331/23.0 3063/21.2 2741/18.9
% Strain at Break 176 222 168
Toughness (ft*b/cu. In/k]/cm’) 807/9.8 975/11.8 736/8.9
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Utimate Strength (psi/MPa) 2136/ 14.7 2572/17.7 2284/15.8 Strain at break
420 522 446 Toughness (ft*Ib/cu. In/ kJ/cnB) 1225/14.9 1576/19.1 1348/16. 3
MD Tensi | woYO3a7as9g psi / Mpa) 1766/ 12.2 187712.9 1947/ 13. 4 @A/ gkosvs@arn 14 15
16 Utimate Strength (psi/Ma) 3331/23.0 3063/21.2 2741/18.9 % Strain at
Break 176 222 7 efenf 36/ 8. 9
D50 03 052 dot A TBIAS SPRBatlibe bRUS tfd‘?‘é%%‘r"?ﬂ@%%%%aé g??‘\?ggi%%%n
transm sgihap bdet withiarand withde rth@invcénﬁcbrer &hts datd dembusttatesithérimpertagcavof hout
the invention. This, data de t he i nmportanc NPOr.Qus

gl ass bede rqnpeyous elast hsadisize r’q’ &Besséﬁtf‘? PEEY aé‘ﬁngﬁg pb‘?@é"&?@@%? Q(Eﬁdass
beads. TABLE 4 Sanple Bead+/Fil mRatio Activated/ Not Activated OIR** 5*
0.61 Activated 500 6.1 * 0.9 Activated 7500 6.2* 0.9 Not Activated 350

7* 1.0 Activated 2300 8* 1.1 Actival 4900 9 No Beads --- 800 10* No
Beads --- 1080 5 *LDPE 503A (0. 923@%&, 2 of 1.9) ELITE* 5400G (0.916
g/cc, 12 of 1.0), 1.5 m| gauge *AFFIN TY* PL 1850, (0.902 g/cc, 12 of

Chet cai _Conpangile | 165w8 S3mbRagna | POFRLEBE BRI IEGrAT | GIRIA NED | 5
5% 0.61 Activated 500
6.1% 0.9 Activated 7500
6.2% 0.9 Not Activated 350
7* 1.0 Activated 2300
8* 1.1 Activated 4000
9* No Beads - 800
10%* No Beads - 1080

*LDPE 503A (0.923 g/cc, L, 0of 1.9)
ERLITE* 5400G, (0.916 g/ce, I, of 1.0), 1.5 mil gauge
¥EAFFINITY* PL 1850, (0.902 g/ce, L of 3.0), 0.8 mil gauge
++Nonporous glass beads

10  *Trademark of The Dow Chemical Company
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1. Acontrolled perneability filmconprising: A A polyneric filmhaving an
intrinsic thickness, and B. A crushed, nonporous, inert filler incorporated
i nto the Wd osvoassd4 havi ng an 5 average particle size such rdrarsoshsorati o of
the average particle size of the filler to the filmthickness is 0.67 to
0.99. 2. Acontrolled perneability filmconmprising: A A polyneric film
having an intrinsic thickness, and B. A nonporous, inert, particulate
filler i WBAJOSLYIMEDIISthe fil mand having 10 an average particle size
such that the ratio of the average particle size of the filler to the film
t hi ckness is 0 i ate. filler subjected to a
corrpressi%\'/e fg\rgotzamg)gf(?P%?%eﬁ%ﬁl?%ﬁg?tﬁgﬁBg?hg'east a portion of the

particul ate fiA.l er A Bolyfedotilmdlaiing apentmipsibithickness,iandh conprising: 15 A A

polynmeric film havin intrinsic.thickness, and,B. n Qrous,. inert,
particul ate fithler /4 g‘&’%ﬁﬁfopﬁ?ﬁﬁo‘i‘%fll?ﬂt erARGoRpOTAigd H%@ﬁh%ﬁprgﬁn‘iyw %33
partigle size such,thate bhgicladilOsiRh thitah@YRIATRhPAVéragé Parbiciesif of thbe
filler to the filmthickness is 0.67 to 0.99, the filmsubjected to a

conpressive force dilfef iccthedlmithickness s 367 toed89. a portion of the particul ate
20 filler,. 4. C ressed nt.rolled .perpeability filmconmprising: A A
pol ymeri & fi r&ﬁ%{&%ﬁﬁggﬁlmﬁ’ﬁﬁﬁﬁ% CPH’iPE%Hé-ss, and B. A nonporous, inert,

particulate fijler AE&?ﬁféﬁkdﬂﬁ%aivﬁig(hntih@inﬁﬂc|t1miblarm$ls,fmdi ng an average

particle size such that the ratio of the_average particle gi ze af 25 the
filler to theB.il mA npenoiess inest, pagpulets Blleygncozporpigd dutodhe fimiagh hayingne

particul ate filler in_a cr . . J r@l | ed
per o8 11 ty film aflhaé’e??é?ﬁ%gﬁ%g%gln%?itsg?hng’?t @?qgﬁﬁgﬁgf%a'agﬁ#%e{% (}?ﬁqﬁﬁf

pol ymer with an i neké ,filkenpotireusilpathidkaedsaise 05671 toe0.9% ate neprizeulate eilkey e
particle size; 30 B. Formng a filmfromt Jblend o gfﬁ) wi th.an %t%tf}ri nsi c
t hi ckness such t hatsubjepigd tef compressiye ffeeTaRReHdP Cruspet st RFTUPHRI KL | of
to the filmthi Ckn%%ﬁiéu?ateﬁll@;? to 0.99, and -19

3. A controlled permeability film comprising:
15 A. A polymeric film having an intrinsic thickness, and
B. A nonporous, inert, particulate filler incorporated into the film and having

an average particle size such that the ratio of the average particle size of
the filler to the film thickness is 0.67 to 0.99, the film subjected to a

compressive force sufficient to crush at least a portion of the particulate

20 filler.
4, A compressed, controlled permeability film comprising:
A. A polymeric film having an intrinsic thickness, and
B. A nonporous, inert, particulate filler incorporated into the film and having

an average particle size such that the ratio of the average particle size of

25 the filler to the film thickness is 0.67 to 0.99, at least a portion of the
particulate filler in a crushed state.

5. A method of making a controlled permeability film, the method comprising:
A. Blending a film-forming polymer with an inert, nonporous particulate filler

having an average particle size;

30 B. Forming a film from the blend of (A) with an intrinsic thickness such that
the ratio of the average particle size of the filler to the film thickness is
0.67 t0 0.99, and
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WO 03/ 074594 PCT/ US03/ 05497 C. Subjecting the filmof (B) to a conpressive
force sufficient to crush at |least a portion of the particulate filler. 6.
A met hod o osak#zeg a controlled perneability film the nmethroaduspenPrsi ng:

A. Blending a filmformng polymer with an inert, nonporous, crushed 5
particul ate fi Ier 398 rti film
fromthe blen %ﬁy&oﬂg%%génﬁ}éﬁt ri n :qté:l t @ﬁ%&??&%%ﬁﬁeﬁpgﬂgﬂggﬁto of

t he average partl clieassa pertioh otflflﬁeﬁalrﬂlduweﬂﬁert he filmthickness is 0.67 to

0.99. 7. The film_of aim1lin h the, fil esfromOOltolS
wei ght pér cent® mfﬁloéfocgnl‘?éﬂ%?ﬂ?m@ H%m‘feia"ﬂiﬁ%%ﬁ’é}ltgf’ﬁ) Reheta ratio
of 0.5 to 2.5.5 ! o B8R ivihNeh an&e) yleh ouy, RebsHear . 10,
The fil m of Clalm IB% 2{naﬂrrlﬁcnl ntrlﬂr?s%g fllmthlcknrelss of % to 125

m crofds. 11. The fpaﬁmu&ﬂteﬁlla]havmgmmﬂvn@gapmlﬂ%@eeﬂnd:onstruct| on. 15 12.

I ncor porat ed it o g 2oy PRSPPI R Bty MGy dyeh e’ ©

nul tilayer Const r U%é o4id Hf M@'éif'@rafgg%afticﬁé gike S thd fller Romatiiah fhivkaedtis| east
two layers. 14. The filmof Caim1lin which the filler has an average

particle S|ze of 3d.65to7®99.20 microns. 15. The filmof Caim1 in which the

filler 95 o nechubbt Eindndybicn i et obbiRho A floytd R BIhL”

bag g a pouchflSfil package conpri SI ng the controlled perneability film
of CAaiml. 25 19. A nethod of inproving the storage life of a perishable

article conpriEiefgm eekizgil hgvige b&FatrlaB‘P 8 0Pt 22-control | ed perneability
0,01 to Sael g ot efofisht SRt d b MR e T TR whi oh the
filler corpri ses filioof Olafi 1thavidgwaiighinsip dilmehickadss o800 tohE2friicmns- 20
11.  The film of Claim 1 having a monolayer construction.
15 12. The film of Claim 1 having a multilayer construction in which filler is
incorporated into a single layer.
13.  The film of Claim 1 having a multilayer construction in which the filler is
incorporated into at least two layers.
14.  The film of Claim 1 in which the filler has an average particle size of 30 to 70
20 microns.
15.  The film of Claim 1 in which the filler is a spherulitic mineral.
16.  The film of Claim 1 in which the filler is a silicaecous material.
17.  The film of Claim 1 in the form of a bag or a pouch.
18. A package comprising the controlled permeability film of Claim 1.
25 19. A method of improving the storage life of a perishable article comprising
packaging the article with a controlled permeability film of Claim 1.
20.  The film of Claim 1 in which the filler comprises from 0.01 to 5 weight percent of
the film.
21.  The film of Claim 1 in which the filler comprises from 0.01 to 2 weight percent of
30 the film.
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