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Cross-Reference to Related Application [0001] Priority is clainmed to U S
provi si onab 28ppi2sss8t i on Serial No. 61/236,907, filed Augastus2®n/o208P, the
di scl osure of which is incorporated herein by reference. Background [0002]
This invention relates to food packaging materials in the formof flexible
films bearing printed inages. [0003] In order to provide food packagi ng
films with inproved barrier properties, nmulti-layer films of two or nore

synthetic resins FRINPEDSTHXUSER FIEMAFDERFOOIS PACK SEING uded

pol yet hyl ene/ pol ypropyl ene ("coex") |l am nated to pol yet hyl ene terephal ate
(PET), PET lam nated to LDPE (|l ow density polyethylene), and netalized PET
| am na€Cessi{Refaeake toRElatedsAipplicationi - | ayer food packaging filns can be

formed_f nyl on, tal foi and et hyl ene, vi.nyl acetate I rs and
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t he fi%ﬁél%s??’,@ogg’ t%lﬁgg@n%js%r%%? ace 35 H!tcﬁgd&?%t@ér%? ar?:fe %‘Ct&he food in the
package. Wen transparent or translucent packaging filnms are used, the

i mge cBickpeomid nted on the inside of the filminstead. [0005] To protect
these printed i mges from damage due to rubbing, flexing, abrasion and heat

- seal i N@O02NETHEs AhidHiRd deMbdet Sl Qi&ﬁgin%%%ﬁﬂs%t {Re SofiHi $RALGLRAFIET
coating or, "trap-print film" See, U S’ Patent No. 7,063,882 to Mbssbrook
et al .,baaHBg prnteddémagasel osure of which is incorporated herein by reference.

If so, these trap-print filns are normally made frommaterials suitable for
di rect[0003)d Incortlerdd pfovideotdod papkagitg fdmsaridy inairdyed tewrer rirpetrtis, multi-layer

;gggﬁ_sgﬁl;ggsg I{)f' E)\gg _Igggtﬁ%zlrg_eéy? ! ngrlgégls_? Gte (r)lg)rtnbﬁl_yp gs%ﬁ.a gh)rclg{lf;lleé Tclude coextruded
polyethylene/polypropylene (“coex”) laminated to polyethylene terephalate (PET), PET
laminated to LDPE (low density polyethylene), and metalized PET laminated to coex. Other
such multi-layer food packaging films can be formed from nylon, metal foil, and ethylene

vinyl acetate polymers and copolymers.

[0004] Where it is desired to provide such laminated packaging films with printed images,
the image is normally printed on the outside of the film, i.e., on the major face of the film not
facing the food in the package. When transparent or translucent packaging films are used, the

image can be printed on the inside of the film instead.

[0005] To protect these printed images from damage due to rubbing, flexing, abrasion and
heat sealing, these printed images are often covered with a suitable barrier coating or “trap-
print film.” See, U.S. Patent No. 7,063,882 to Mossbrook et al., the entire disclosure of
which is incorporated herein by reference. If so, these trap-print films are normally made
from materials suitable for direct food contact (“food compatible material”), even if the

—image-is-printed-on-the-outside-face-of the-packaging-film—Because-most-packaging-films-are—
supplied in the form of large rolls, trap-print films on the outside face of a film contact the
film’s inside face when the film is wound up upon itself in forming the roll. Therefore, even

if the packaging film is printed on its outside face, the trap-print film will normally be made



supplied in the formof large rolls, trap-print filnms on the outside face
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[0008] In order to avoid these problems, it has also been proposed to form such trap-print
films from electron beam activated coatings. However, election beam curing equipment is
not widely available in the food packaging industry. Moreover, this equipment, as well as

the materials used in electron beam coating in general, are expensive.
Summary

[0009] In accordance with this invention, these problems are avoided by forming such trap-

print films from shellac or analogue.

[0010] Thus, this invention provides a food packaging film comprising a flexible film

substrate made from a material exhibiting a better resistance to penetration by oxygen and

water vapor than paper, the flexible film substrate having a pair of opposed major faces, a
printed image on at least one major face, and a barrier coating covering the printed image, the
barrier coating comprising a water vapor-impermeable, organic-origin, food compatible film

forming material.



wat er vapor than paper, the flexible filmsubstrate having a pair of
opposed major faces, a printed inmage on at | east one nmgjor face, and a
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di sintegrated. [0014]Bi o-clegadable resins are typicallyderive
r enewabsudstratov ofgthe inengve dodd packsgiagciing earg also der madg ditoat @, widapiasiety, ot c. ),

celluloge, s rotein, lactic acid, etc. They. gare not hazardous in

pr oduct ﬁﬁgiﬁl egﬁ élaﬁlﬁaﬁhﬁa PP g%og’émﬁjﬁc ISt SSFE%IF SrheieoWhts, mﬁ/dfe@F%daB]ieo ness,
et c. Whgiadébradadledt@onfpesbiet arch is currently the main raw material being
used in the manufacture of bioplastic resins. Mater-Bi (main conponent

corn- sfoRisn) A dpthdaBleYtednl isdfSesin which undergoes significant change in its chemical
structure under specific environmental conditions, resulting in a loss of some properties. A
biodegradable resin is a degradable resin which degrades from naturally occurring
microorganisms, such as bacterial, fungi, efc. A compostable resin is a biodegradable resin
which biodegrades in a similar time frame as cellulose into a decomposition product which is

both non-toxic and disintegrated.

starch (e.g., comn, potato, tapioca, etc.), cellulose, soy protein, lactic acid, efc. They are not
hazardous in production and normally decompose back into carbon dioxide, water, biomass,
efc. when discarded. Corn starch is currently the main raw material being used in the

manufacture of bioplastic resins. Mater-Bi (main component corn-starch), and Polylactides



WO 2011/ 025858PCT/ US2010/ 046754 (PLA) (made fromcorn-starch as well) are
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standard if at least 60% of the resin biodegrades in 180 days, as measured by the amount of
CO, produced by this decomposition. A resin is disintegratable under this standard if less
than 10% of its decomposition product, when sieved, remains on a 2 mm screen. A resin is
non-toxic under this standard if the heavy metal content of its decomposition product remains
below certain prescribed limits and, in addition, if when combined with soil in different
concentrations it is capable of supporting a certain level of plant growth relative to a control

compost.

[0017] Compostable resins, as well as packaging and other products made therefrom, are
described in a number of recently published and/or issued patent documents, examples of
which include: U.S. 7,083,673, US 2008/0153940, US 2008/0113887, US 2007/0259139,
US 2007/0203283, US 2007/0148384, US 2007/0129467, US 2004/0217087,
US2005/0192377, US 2005/0039689, US 2004/0059047, US 2003/0236358, US
2003/0204028, US 2003/0204027 and US 2003/0191210. The disclosures of these

documents are incorporated herein by reference.




2005/ 0039689, US 2004/ 0059047, US 2003/ 0236358, US 2003/ 0204028, US

2003/ 0204027 and US 2003/0191210. The di scl osures of these docunents are
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[0020] In those embodiments of this invention in which the printed image is located on the
inside major face of the substrate, this substrate will normally be formed from an image-
transparent film. In this context, “image-transparent” refers to a film which is sufficiently
translucent so that an image printed on the inside major face of the film can be discerned
when viewed through the outside (or other) major face of the film. In other words, the image
can be viewed through the film. Thus, it will be understood that image-transparent flexible

film substrate can be made not only from transparent materials but also from materials which

are translucent, provided that the film substrate is thin enough so that the image printed on its

inside major face can be discerned when viewed through its outside major face.

[0021] The thickness of the flexible film substrate of the inventive food packaging film is not
critical and essentially any thickness can be used. However, the film substrate should be thin

enough so that the inventive food packaging film made therefrom remains flexible enough to



are translucent, provided that the filmsubstrate is thin enough so that
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| mage [0024] As indicated above, the printed inage of the inventive food

packagllﬁgfeflmeﬁﬁséa& be applied to either major face of the filns substrate,
i.e., its inside major or its outside najor
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tanpo psBsHMEBtatigad printing, letter press printing, etc.

Printed Image

[0024] As indicated above, the printed image of the inventive food packaging film can be
applied to either major face of the film’s substrate, i.e., its inside major or its outside major
—face.In-addition, the-same-or-different printed-images-can-be-applied-to-both-major-faces-of —
the substrate, if desired. For this purpose, any known printing technique can be used
including gravure printing, ink jet printing, silk screen printing, flexographic printing,
lithographic printing, electrophotographic printing, intaglio printing, tampo printing, pad

printing, letter press printing, etc.



WD 2011/ 025858PCT/ US2010/ 046754 [0025] Any printing ink that that has

previ ously been used, or which may be used in the future, for printing

i mages onwbl2exidaksssf ood packaging filnms can al so be usegcras26i0nm78g t he
printed i rrages of the inventive food packaging film A particul ar advant age

or ovi oo, o BBplif it et By 2T bRy A o SRR BT ok anc

the f oqﬂmé cidﬂpltmthg inghgpack Aggitle B5d padl@§inlstfilme chi hisd Geiudkd foMTbehingfige not
suitable for, food contact can be used in this invention, as well as those

whi ch arinted imagss af he invegtive foddeclagineilm. 4asticyler advasiags of fismvertian ngs
ffect

Exanpl os oy tieBeicuiifialod YRt ATk 6, 1aB0%, AL RS APASR el Bt

soI ventcdnmeﬁenweks t]sluahlk aad m}nd f@de;brb&lhamsmm@phckh@d I Ak, repdt, yptinginpdnles i nks,

pol yvi n | ori de based inks, polyan de base nks and pol yvi nyl butyral
ool | TSR s uiaae dor 1S cotlerr @8 bcised Moty I a0 ua Fh kose AYdH:

mal ei ¢ Belyie RASBEd gf&aa coRfaBf BbdhuBRaRs: %é}hér @&ﬁngsc éﬁfédt&egq%laﬂeqﬁe [
and 100% sol 1 ds inks Such as uftraviolet ((JV) cur acryl ate 1nks

cur ed cesed dioncthe fike] beahewtapped.beam (EB) cured inks, and non-acryl ate UV

cured inks. [0027] These printing inks can be used to formany type of
print e[@()ﬂﬂag@xmplmﬁf snitalle ohinting tiks farces iwfhit heeidticaxintiude salbait based ihkd m of

the inventive flexjhle foo ¢ckagin r ex rrpl purely fanciful
desi gnssug]%dasa,n{ fRspRY ‘Wd%%aﬁé@d pog%’f%tgﬁ‘lq r‘!‘ﬁﬂjespo E‘Fhl?rh‘éﬁ &reedn i di ng
usef ul  bgH o B tHaOR fn!l{E *analspoz@ %&5@41 it &e?%a%ﬁq?!‘@%h'é ﬂ?ce' ng

packaged,” the size, volune |ty an od produc s being
packag e}@hlylaﬂcbashéuﬂcs kiesin Praleit edlymmgwdunitsepnlmin baaedumds apd attydiciomslified maj or

f fokd t dto.b th
Lo b vPbtany v s soBianalhicty PP UedtdSo ot BheSethetsiie T om

its out1%1<§l%1efc%ﬁbe§a(m)%ur§@aﬂ¢ %dﬁa@ﬁ%%ﬂylét@[ﬂp@tﬁé&jﬁﬂl@:e Wlth thl s invention,
the printed i mage appearing on a major face of the filmsubstrate of the

i nventjggg7] | exdsb gﬁnﬁﬁé’%&%ﬁ% H&dftblm%9W%& o nth@of?%ﬁE' of'both
coati ng rnade fr shel | ac- or - ot her - anal ogous*- mat
Becaus emsgjac lfacks bfrﬁxecﬂﬁxaﬂde-mMatwﬁlappf thednmntwe lﬁlpk@lecbaﬂlptagkagmg}'dﬁlmquéelg t he

t roubl e _and ex S i at ed th extrusion, cotln and el ecf,ron beam
coat i ng® BB éﬁ‘? gf’%lgrfsyar\ﬁfi‘)mﬁ%‘ Calnﬁb SBHES AT, CBdEREER ALK P hnd

its anaﬁ@gwﬁﬁg @efil %%ﬁﬂétio%' su¥h W) @&k Fs&: wchﬁest Sahtdontiicnss e a@ﬁé‘gi:
sol vents) normally used for printi ng exi bl e food packagin the

t r oubl etharﬁezeewpblm qaslchﬁndtoedorambo Ue1§o02 3868 RETHIE2 Padiag 7@41 thaetlike
adhesi v. natin [e SQ_.av me, shell ac
and + coPenET bifes Mo AP e TrRlsRaP PeE BE s bR RRR: bR, a3 e o
conpl enre ﬂhb gevaéd bfethe ﬂfn@@@fd b@sleexfedtﬁyethfe lreatie) | senckiit Mils whsedahRmgRAhMI Ch
they are_applied. The overall result is that fl'exi bl e food packag| ng filns
exhi bi tﬁwbgtr@siér@m%@utﬁé@fﬁ%r properties can be produced very sinply and

i nexpensi vely. [0029] Shellac coatings have been used for many years as

f ood prBawnerdtéatig For exanple, apples and other fruits, both whole and in
sections, are commonly coated with shellac to prevent degradation from

noi st uii828in dinadcrmisiphieer With duy gementidm) tiecorortethincage wippdaringics: eimuﬁsmtﬁitaamf tedhel | ac
or anal pgue Jj sed as.a barri oati.n n.th rJntedl d on a
i or B SepG O dis et PothE g dmeReking T i1 breralid SRR ARG | 1 m
not onl yoakig) élfe-el‘f'ém—slﬂ@llécg&deméﬁéﬂa@@oﬂ&n%&@&%&ﬁﬁs%@uﬁﬁ 'Iﬂz%% teaditeheabile
printing in from which t he image i s made but also to inprove the barrier
pr oper t éppdiedfbyt sigpler gextinigviechugesp ok rgithlg anid| expasseaasapeited with extrusion

coating and electron beam coating techniques are totally avoided. In addition, because
shellac and its analogues are essentially unreactive with the printing inks (and solvents)

normally used for printing flexible food packaging films, the trouble and expense associated



[0030] Shellac is a naturally occurring thernoplastic obtained from
secretions of the female lac bug. It exhibits a remarkabl e conbi nati on of
properti esormakingssst an i deal food packaging material, troeas2wopesties
including |low perneabilities to oxygen, water vapor, COQ2, ethylene and

vari ous s, -1 ow l.ini lubility,  excell ent | or__and _excellent clarity.
It al sowﬁg%fig%sclivec%&nﬂﬁgﬁr%l %&nﬁgléesvaergf lsl%o%\\/%(lj(5 gr , Ag(rﬁh ?arn%%% & %@ell'aﬁa rlgsj

snel | odnalcgaite etldbit Reclrokbgder Hropasics W3hldanIehded o icompleihdndBhebarrier
coormercially in four different grades, .orange shellac, dewaxed orange
shel | acPropagigy af the flextbirefilna mehstraies e wihish (hRY ete apmlipd.abhe pyerell sl ys %ﬁﬂ
refine : C ¥ i fLar rLyi out
his i niGur Q068 SRR R M BRI oot RPba il bRpUAR, fin MO BB B8, e
shel | acsiimplyeareninespeasipelef erred. [0032] In lieu of and/or in addition to
shel l ac, any other organic-origin, water vapor-inperneable, food

conpat jooke], $hdllav kodtfigh hav@bedni wkd ¢amadysPeabLasDed prdsBrvahives. TnteRthple,
"organic-origin" nmeans a material of animal or plant oriagE%n as opﬂosed to a

mat er i adPPéRs dndeetber Brite dwth Wiele andimsedhiansrase commonty, poaiethagth gellac to
imlar- r - i Al j 1] " f i bl
That ¢ oYl OIGAAADR A RIRNGE Al albsfiilc) bfken " 30 heSOMRR Bl aESNS

det er m meenthy, kheBac Godraloguchedeedbs Reguieatoxing.onl the peielietiinnge fovatedron a
vapor - i nper neabl e’ ans that the resjistance of t{he erial to perneation
by wat emawa%e oftthg gﬁ%ﬁfﬁ@@%@%&ﬂdﬁ@ﬂi%ﬁ%ﬁ? Soncpashoging ROy i proisd

bl eachege gk h@sy b ' | SineM0 , S
2011/ oz5§§§§>m¢%§§%1 P gﬂ%%%ﬁ?ﬁivg%?i&%rﬁ hlt M ot ink from Shich the image is, 4
resi st amede but gev teanpwne e hetrier pvepedies atf the amenevp &rodt packaging didml asast

75% 85% o]rS even 95% of that of refined bleach shellac, while in other
enbodi nBé((h? "the shellac anal ogue wi Il have a resistance to peinieation by
wat er t roomtenperature, at_ | east as good as that of refned bl eached
shel | aﬁ)%g%oglﬁl{apﬁ%ﬁé‘ﬁ%ﬁ ,OCHERE thetraPiasHFORGISA T SeAians gt dae have
| ow oxy e . (W VAT 1 he
oxygen %grlgﬁg'agi [ t)ﬁ/tE ('E)l?éhln%lt§ g?liegw})s %{t%??felgg{) &ggs‘?x/glgl? hghta%lqg&%%aggé%lﬁgached
shel | acmatesiall¢tese prapediebyndirbng lavepérmetbikides toheygps watdreshonQa, ethiyleappl e
section cpated wi,th the.material. to devel op a noticeabl e .bro col

© b oughe Gk T SHoRRIa UPEe LRy Gecelfh ShudedirrealilsBeR: phmas o i os
of at | gfaspatibRYhadier Y& od&Sd PR ho HAOYK, Shell &thACE ML pagage flags.| ac.
[0034] It is also desirable for these shellac anal ogues to be lipid

i nsolu a I evERt, snvent | . ?&g i Lhg its
transpgﬂrO g%\]cygk\}éye&h%%g?né{ 1r?gfei %to 8%%?15/01%1 f:/Sv?lt Hi\fﬁl%? S o?’n%t g%érgﬂgﬁlégmec F%ui ds.
By "I i pomngnsbélide] edgula hieacitedt shatlad éwanyowiite aheBad’ gr dnragmirpind wfinede

mat er i i ch. di ssolves i.n canal a .oil room tenperature after. 24 hours
o e DIERE U AR (MY Z6Y LR 1B1naSfih B GBI (o Mo Eoh RSHRES v t
sol ubi | pfah@SsHeNa& ARERred, wWHiRSEfihd¥leakhd SidMBS stk ndke pefdrR@d bl eached
shellac are nore interesting, while those having solubilities in canola oil
| ess t h i : bl d; S l.ac e int i .
[0035] (TRaat ol iom Ot i BRI oo Ao, Sy haliRl Srighl, Mas Vit |

f or m ngimmerecatde, foohidointpariples Hidmafowemgpmetpert cas alsarbebesedseth dss tchetesthel | ac

anal ogug in.this. i,nvention. Thus, approptiate shellac anal ogues . b
el ect ePrERUFOEE dheats SRR AR AR BTG PPOTae8 doRpetived
deri vi&s@cwgpe@&emghmi | t£8lahid @88 %@ydr%@dna@@u%ﬁh@éﬁa@%gn_

m crocrystalline cellul ose. propriate shellac anal ogues nmay al so
sel ect etdditierm foqsh esnpatibtler’ es¢ans that che miategialvsxagatla donedndacs wdth feed padaffin

and monBorite EhosERNE Dy ERTRGE & el RGP, RN el bl

nono-  afifipetineglyCRkehnbaBat tA@tddistnky oPhe Whidtéitd t6 P&RELSABN waker WRSSH at eSdn;
and counar one-i ndene. A% raﬁriate shel | ac_anal ogues may al so _be sel ected
from pr Brersuie it pilgash g Vcoritheterfyefined dpashedy shedlpg  Hnenmas epbodiments offiaiat
gluten, soy protein, peanut protein, keratin, collagen, gelatin, mlk
protein (casein) and whey protein. In addition, the protective coatings
described in U S. Publish patent application US 2007/02922643, the entire
di scl osure of which is incorporated heéein by reference, can al so be used.
Exanpl es i ncl ude

-]




WO 2011/ 025858PCT/ US2010/ 046754 Chi t osan- NaOH, ethyl cellul ose, Curdl an,
Deacet yl at ed Konjac, M chel man Vapor Coat 2200R, NuCoat 6661B, etc. M xtures
of these wetwerimbsscan al so be used. [0036] The propertipes/iszhiobided by
films nmade from shel |l ac anal ogues depend not only on the naterial itself

i ncl ud|n uch,.f eatures ular wei.ght and pur.ity but also on other
par anet ?gﬁg’ﬁtﬂle ﬁel f%@? ?’8?“? Aoy %} ce 1o pe eégo%é)yayaéglex{ﬁpor 80RPMhg

t hi cknegmpenge bhe 1BRONSY:, 85V0\e¢dh 9396 of tHatof Bfiadiobledth shélaD Hilo & Nthelc are
shoul d be taken in selecting particular materials for use. as shella

anal ogu¥s qd@ng@fﬁ élag shakles anplages wall haw 6/1evistersebionarmesionoby M@rva@pg alrhi ch

Hesi 1 oOpEVE tb{fgxﬁé%stéé%?@‘f“ﬁ%éﬁﬁ@gh éﬁ%gseéﬁ%na? fﬂegtehiénﬁ.r el ons.
e e eeh ??flefﬁ Y. e i Bl Helo Bt AltS waS fovt sn by

addi ti oBy tow bﬁﬁg%n%hﬁé@ﬂht&”%ﬁiééﬁﬂ th8k the lofy s paRmSabiliobRbleligl isE@@3dsngs of
this invention can al be fornmulated with other additional ingredients.

For exatfyfef theh @%@ﬁm@ bi%@heééb@mw degriings) ke dimgahtakenthegipan fleshefeor ni ng
mat er i a(llﬁ J#@% g déeéﬂb}? 'ctO'atrég \;/Rl"? gfsi‘é)gx¥a iU rde\(/%lggl deSﬁée%%%n&%\A%r gcgglr Ttﬂrgﬁ%h

Exanpl es i certarn ty ysacc S SucCh as cafboxyime

cel l ul oaeda(tfam:) Prelﬁ@idalydhenai dnalag&es hd\@)ax}’QMﬂpmplmﬁﬁysl oftatlléast D5, 61I-R@)1 and

hydr oxy IceII | os starches and derivatives such as raw
st ar ch, g%%nélsf%éﬂ %@/ ‘éﬁcg?ciw?rﬁegé%l starch, dextrin, maltodextrin corn
Syrup sucrose, dextrose/fruct ose and sugar pol on S; extrudate gunms such as

gum ar B8R4, 1§umadieatesitablg ier KhesaysheHard a@ﬂl@ﬁqeﬁ dpdealipid; inselublegasrghis ey as
h
ggﬂ ag %?hé}gﬁﬂ fﬁﬁérﬁw}%;?a@k%%g% Cﬁfo%fr ACE 51%; uc bﬁ%ﬁ §,nw m‘flﬁ{ﬁ%q t%sco)ﬁ%@{ an

car ageewith dipidsorf eth@edrbatiaiqurisd Peclipits msbﬁGﬁB]ls Sidahﬂ thadﬂietanml ofal
i ngredi ents that n be [ncluded in the barrier coatings of this invention

i ncl udeSBMaSiPe 9ldhg majpiiah wbigh dsolves dn E@Ol)wlh@tra@@ﬁ@@pﬂ%w@@%m
sui t abl £ 1plagth %/?c%rtﬁ?t' %e'fﬁil@d QJléé%fBé(P s%:g‘l eﬁgé x&ﬂggd £ E?’lﬁ&'lméfﬁ@

pol ypropyl ene glycol suc as ve l e ol m ner al
oils, n@dplainm&:fh%ssrtharr il gl yimes itlche f réﬁarkesl bleathey shdiadseue waore Sintesdsting, Exhifgp| es

of SUIt detac .ers includ t ei .and |ipids
such asPEREhIE Sl firsqn seais G40 Tt B e 11%%}416%@6 CHP} EorGuaxes,
fatty agkgémﬁ ch as stearic acid and oleic acid, etc. Exanples of suitable
col oring agen s include pignments such as organic pi gnents and i norganic

pi gmen .
2011/ 0 5858P%|ﬁ“‘// %@fi& %%;}gwf%é% Rk ?ﬁ@@@%@%@%@%ﬁ@ﬁ%u on
can be afhpbitieglthecabiole pfdperticsicen be hns&:d at mefshélmcmjlablgye oothvemvetital. Thus,

h h di f h
oot e s, R a7 b eHBNE o Gl B o
coat i NgetRITRESIri B9 ddAdatl/es ﬁ&m%ﬁ&&eﬁﬁl fRnamsk t(HE@ 2Bk @aii16set A&

flexible fil msubstrate by any suitab means such rushi ng, spraying,

di ppi ngmmroctrh@alilmk@ellmmAeerQﬂats Lshcléﬂﬂ anatoguey maylamubedselwmd frde hgitder

vari ous as_net ol .. et han etc. vari

ket ones gluc%ng%n%udé?% gxesnaé}dh%}{g 8Pt P Vgﬁj%ga Q'Ff(’olﬁf?s‘ﬁ?’§lc°8?‘£elf§%ch as

propy! ewex @hy @olyetiBlene  wasarthid Scigh Mﬁ@kndﬁb@l%&de‘d%ﬁb}p% stealyP kR oBIC Bredge et hyl
acetate, .and_so forth. A partjcul ar_ advantage of using organic sol vent

based céfidi Remiticagidignong- mpd di-ghiseridest perrallyasauriag aesiensuch|asywondgiesiai nce

L

di schar gleludfngafoglalem (based besinvanlis teeib))evhettnglsehesoy protelg pgalut protein,
elinin 0Q40] The.thi kness f the barrier coatings. of this invention
can var T%HH é?P a@ﬁdg iy A %PIIOF%Z‘&?S?IH} MhWEY PR W fdditey ithgeprotestivesi r ed
degree t e ﬂgﬁﬁ r e tdl C ses
on the g%ﬁgé§(ﬁgﬁﬁgaegggjgbgﬁﬁﬁgll n]grﬂﬁﬂwaﬁg#gk%3%pgﬂp?%ﬂ§§‘ﬁgggﬁ@g out 1
m cr on, discloswe nf whidhdastcogmoated Benrinchyoreseramce, condlsnpé atedd, Examplesanciadé mum
thickness of no greater than about 100 mcrons, nore typically no greater

t han about 50 microns, or even no greater than about 10 mi crons. Nornally,
the coating conpositions used to formthe barrier coatings of this
invention will be fornmulated so that they can be applied in a single
application, although nmultiple applications can be used, if desired. In
this connection, a particular advantage of using nmultiple applications is
that it elimnates, or at |east substantially reduces, the adverse effects
of defects and/or pin holes that may formin the barrier coating if only
one application is used.




[ 0041] The proportions of ingredients in the barrier coatings of this

i nvention can also vary widely and essentially any anounts can be used.
Nor mal | y,wbhesi@2ssz8ti ngs will contain at | east about 50petrikesshdac or
anal ogue based on the conbi ned wei ght of the protective coating, i.e

excl udi id ri dt ng
t hese p(?%t%%%[ Nvgq%loau %l #&gbntg}nﬁ %)Q%qg@ﬁ%é&l Eocpr{fé E:evelgfq%igﬂh\/\%ﬁ % or
nmor e ofvmcm%?zmommmgﬁ%m[mwmamtafﬂhyse thireriflacad €lso boatedngs of this
invention may al so contain up to about 40 wt.%co-filmformer on the sane
basi s [0036]. , Tiexplogeiitieg eaiipitéd Byliflims afddee¥om shtlldaQugdgtes ddpendl ot BEL gon\/\D
2011/ 025858PCT/ US2010/ 046754 anounts on the order of up to about 3 %
20 wt . e maseren) itself ipcloding sughpleatugasmsgnolepyla waight pnbrwdlytiut Wisogmethei | |
nor mal | f ange
i the R oDl RER s oty SN iy b it B BRGER RhE o0,

. % 2mmine?oiorwkicknthd filtn % applicde sAmaorbmglys cafe()@mzﬁl]ld Heetakar tin 3Ellectﬁigl ngs

of this invention r'{a)éqalso Cl-@gltaln about 0-50 wt.% detackifier on the sane
basi's, RAFHHGHJRAEEAISEITdIP 8 S 6 OIS BHEF B SEIo5h Ch TSHSRER 45K CSGOmBIEOE
about %ﬁlﬁaééawh@mmmme@%@twér &SW%_- @%{ SPRHRAGANTRY ot %/r@ ieé"'he”
shellac is selected as the primary f mng resin. 'Simlarly,” the
bar ri erdested itagsg dfitot fdcouintnthess lvalmahmy aBascﬂ oonthasen carsolerat®nS0pevsors of

R L T o e e e T e R T

conmon. fOEPgﬂl@ﬁlaﬁgﬁ,lllagtqdﬂser coatings of this invention can be clear or

col ored f colored, the amount of col oring agent used shoul d be enough to
devel opose Gesddifsh ¢0 e dafrkily ScEHBARE FimArdRkls G BhAr id Bt?rh;%

featur[(;m o}h this |1nvent| Ol’?el s? th g}t gt tﬁ% i)g.ll’l’l er Scoat ?}ngsrog3 1S i nvent| on
can be ipventiodechnilsh tw fomulaist wilh otbérordditiaral tingedieotsm Her andel thiesd

i th bstrat t In.t t ext t
oo orbuifcaratnas bt bR gliosh e it oI FrskiR o Sobietig BCRPH To e
nor e ea@atlayva@os & Rars p‘?ﬂi@ﬂ?é'seExéﬁﬂhﬁlgs Ak r&@fté&h%?pés%‘f%ly@@dch&@dés saéh fdlmin

whi ch no colorant is use col orant concentrati ons on the order of
about OcarbexynBthl cexﬂulﬂm(éﬂ\é@nmﬁhxl cabbagse VQ), tlwdwxv(pr%b%ll@lpéﬁ (8P4) awsl 1
% f or. ve are onte ated., while calo
concen?l%yﬁr%%g rESeBliBeSt ARG, Yo bt i RleBlifves rftcheat S8 8255 o0
. % f omodifiet g agrch, PipgeRNtHiZed C Btadéh, t ld%ﬂﬂiﬁlny MufAlt6ddx@en akErnC Y@ TPhakee,
[0045] In addition to the above |ngred| ents, the barrier coatings, of this

i nvent i $xtiossirastess ard presy palyelsniektudate gnmetsHelk sty sabis, gun ghaBiyiEihg
d :
o compStfichid fth FIALARL. oS b sullas BHARUE anll 160 bR EufiRIGBGR "0

a desi rdnegefidn girentuchfasfxantbibm,qallab ponkindghilesins taaneed exirdcikdueh meagst ance,
gl oss or1 matt a earance %é]llabact ial, or antifungal properties, brand
pr ot ect #8HAeE @ gﬁ?%ans Prd By GCHBS ef fects such as those obtai ned

from pearl escent pignents or light interference pignents, netallic
pi gnent0§38 r%‘@lﬂ aﬁﬁ‘é@@nﬁlnéngﬁ%ﬁl%}s tthejs eary baginahided inni@er brorier eeptings of this

encapsuj n%ﬁtg) el gf"aﬁﬁﬁ%rs CaR. 084S £S g&oﬂ}{f rag%ht'g'e cﬁrxa%f‘e@ LSutapsyl e

is fracture
plast1c1zers 1nclude glycols such as polyethylene glycol (PEG), polypropylene glycol (PPG),

etc., lipids such as vegetable oils, mineral oils, medium chain triglycerides, fats, fatty acids,

waxes, etc. Examples of suitable detackifiers include proteins such as zein, etc. and lipids
such as acetylated monoglycerides, medium chain triglycerides, oils, waxes, fatty acids such
as stearic acid and oleic acid, etc. Examples of suitable coloring agents include pigments
such as organic pigments and inorganic pigments, dyes and other naturally occurring

colorants.
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WO 2011/ 025858PCT/ US2010/ 046754 [ 0046] The concentration of the liquid
carrier used to formthe coating conpositions used to formthe barrier
coat i ngs wb 2bhisgssventi on can al so vary wi dely, and essemtisadiops@sy anount
can be used. Concentrations of liquid canier on the order of about 20 to 90

wt. % o r [ i_bl Se . the total..wejght of.the.cpati
corrpos{op I negge garpv%,%i Oeafang‘df ?ﬁousgﬁvgl{(}lr% ent rbaeﬁpglﬁ‘\éga%og&? ﬁ%x{?ﬁ%%lfbsﬁgtezfgg‘[@, 85
W . % Sényt corMenilbndo eigidier e [CamBnthe] i3fetientd faedas daOGavoMtivE RoRthes
enbodi ment, of this invention, the barrjier coatings of this invention are

pat t er nCOSHPE "al bejcombined; Wity a spidable HupidFapier 40 Sprana digridi srating sempesition
e o ) . e ; -
Pt bl g R obitRRublR SRl BAALE SUEP a8l B ARTRY Bhy WEEHIOT "¢

provi dedeans ssieh esbadhmpeasrayihgt dipping\oenhd Vike.f Geamples bé guirdpld cdriier Baydbs as
those areas where greater ot ecti on_agaj ngt contact between fhe printing

i nk_and"ERde PR, Y Oﬁglrsﬁ&&%@gﬁthagaaéﬁ@g@arerR@aﬁt Plgn¥aTiops ketones

al ternagighVas dcB®nBAMEINST m9Pkidfe,CAR, BEr ' ! 0t h
the 1ok erusbty! cihyrieihe, o ;ﬁifé%‘ﬁ‘é??%lﬂéﬁt}ﬁéfg%ﬁ?ﬁé‘g B RO

bar ri er varmas i glgcaj estarat varidussestanh socknek esteylt acetateyr aphse fotler eBy patiedler ng a
mul tipl e, i mage/ gr aphi c _desi with the printing i.nk. [0048]. A particul ar
evant oG 2BREE 111 TR, QFAAPDN SOER Baset RFLH LR 4o ot PHERIOE: el 6% gani o
mat er i afenefallySesh sifcd SHpAhit REIVERAS fddito QA fastst thdiAvateh eOf tRBS®EI R, ar e
derived fromrenewabl e ‘and sustainable resources. Mreover, if the flexible
fil m subdertignler gduantags ¢lonsimg heudons dasddyearpeic kaginds that discharge of organic

bi odegr £ . jnyention is that this entire
packagiﬁ%@$%ﬁ\ﬁ$ﬁss{ogtﬁ% eé()rsggéa}gllgel%lr%%h %ﬂﬁpé@é significant advantage when the
i nvent | agi. filmis disposed of via aland fill.. [0049] Sti.l

anot nel"ga0aFEEBictdrsaitte Puenfiagnes & wirifEnelgh prervidarA ssblialy,

i nvent i gy thadknk§etiat WAR HrbAHEREe HESRRISNRYdA6] pfoMdttiBE dafasdl lised! eoBN&FIIPY

di ssolution in alcohol or other simlar solvent. This is particularly
advant agpsekisgi minimgmethisknessed emthel aidenifo l¢ast about8di mistonsomoe ypically b

: ?\S/em 'ef‘)élg%f)a?c\sﬁtlaf; 'ml[}xgc& S,Eo%ée'tvgﬁ ialés ?ererl%tgée:blo%l[ g]n%ﬁgonrsealfes goﬁtgn%p a etdfa £1§ %rle r];xg}?l%uvr\nh ich

[ 0050] _ihidkhess_sfega ogkafnithaabsat KRCaRd6ts, b@o@f@iw@nh& Verd2&YBhe bt 50

di sposed_ofiather than_ in |landfills because they contain inconpatible

mat er i alECIonsy Pr exeAne weater thanpbrtt 40 sajsions.e Nospalha pher cogting EOPEOSHIINS Userd

bi odegr i rmg? . : . ers
be rec o@gﬁggq%e%%?gf%{aén%ﬁﬁ tﬁlgcyc égl?gglé g%@el e@é gbﬁg lat?ﬁ% %“e‘gé?‘ hggr of

t he | ama retgde piptitdtmnl yalthaudPEMuMliple oapplicBRins| eam bat esedanhalesibel. r ey dlied and
can onlg be WO 2011/ 025858PCT/ ngSZQlO/O 6754 dliécsp_osed rg‘f jn_a land fill,
because“UIPFC0. ARATY AL AIVaRaEH B UBRS FUGYRIESBPECaLARS SaHRALY HBIREFAAREd
from Onﬁaﬁrb%)ﬁ%tiaﬂgqg@@e]es}ﬁé SRTQDLSB St auelidlaRd/BY phfo1e e aY §oRa¢kagi ng
film because its barrier coating can be readily renoved by establish

de- i nki thg bprrize esating i€ omlli oas applisatiquisosed.washi ng or fl oatati on dei nking
processes used for de-inking and recycling printed paper. In addition,
becaus@ldhe bhe proporimnatbof figerediedthén thevienti¢rve afiagskefghizgniértioni can risdevaty om an
organic-origin, food conpatible filmform erial, it can_be directl
used asht 5}3@%6%5@%*@#}/&%@‘9%% %?wq gﬁ%%”% s SRS FAREES fecontain af

t her mo- fagARlLE SO IBheRR! behRalbERMALNR, BE ade i RAYGLigH: BP lt}%éngfofecti%'(:h

| ow grade recycled polyners are used to make a W de variety o ifferent

pr oduct sqativggy. e., grubwtieng fnyr hquid cegriebysevblodipply thheoatiyy. akfore cpoipnby theet | et s

produced fromthese recycl ed pol S 1 hat e rygtures fo d.from
eral oot O aPae R gugen Foat Phe B Hobgult Pk traRorshling ole,
becauseatdi@se. material s cannot be recycled or thernmofornmed. This problemis
avoi ded by the inventive packaging film at |least when its flexible film

subst r ffoR2] SSfﬁ@ﬁlyEmma?ﬂér%amlc&m GnERE6H 1@' 218 EBAURELY REaRRL @SR ed

mat eri al produced by conbining its substrate ahd coating together is still
t her nof oy-fitkibIfecmer on the same basis (i.e., excluding any liquid carrier), although co-film former
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EXAMPLES [ 0052] The following tables illustrate hypothetical coating

conpositions that can be used to formbarrier coatings according to this

i nvent i ornzvo'EahI/(asglssCoati ng Conposition for Providi ng Bagice/osasensd7ssol ubl e,
Li pi d- I nsol ubl e, gen | nperneable Barrier Coating WO

2011/ 0238RBHCH h{g‘%%eq ‘Pﬁ]@ I é‘bou?gg’e‘\,'t ))/,\6049/'[ % or even 10 wt.% are more common. If

used, the co-film former will normally be present in an amount sufficient to achieve a
noticeable change in the properties of the barrier coating usually at least about 0.5 wt.%, 1

wt.%, 2 wt.% or even 5 wt.% on the same basis.

[0043] The barrier coatings of this invention may also contain about 0-50 wt.% detackifier on
the same basis, although detackifier concentrations on the order of >0 to 40 wt.%, about 3 to
35 wt.% or even about 5-35 wt.% are more common, at least when shellac is selected as the
primary film forming resin. Similarly, the barrier coatings of this invention may also contain
about 0-50 wt.% plasticizer on the same basis, although plasticizer concentrations on the

order of >0 to 40 wt.%, about 3 to 35 wt.% or even about 5-35 wt.% are more common.

[0044] The barrier coatings of this invention can be clear or colored. If colored, the amount
of coloring agent used should be enough to develop the desired color. In this regard, a
particularly interesting feature of this invention is that at the barrier coatings of this invention
can be provided with a contrasting color from that forming the printed image on the substrate
coating. In this context, “contrasting color” means a color which causes the image printed on
the flexible substrate film to me more easily visible as compared with an otherwise identical
barrier film in which no colorant is used. Thus, colorant concentrations on the order of about
0.1 to 3 wt.%, more commonly about 0.3 to 2 wt.% or even 0.4 to 1 wt.% for very light colors
or tints are contemplated, while colorant concentrations on the order of 10-30 wt.% for
organic pigments and 40-60 wt.% for inorganic pigments such as titanium dioxide are

contemplated.

[0045] In addition to the above ingredients, the barrier coatings of this invention can also be
provided with still other materials for providing desired functional characteristics. For
example, the barrier coatings can be compound with materials that provide the coatings with
heat resistance, a desired coefficient of friction, blocking resistance, crinkle resistance, gloss

or matt appearance, antibacterial or antifungal properties, brand protection materials,

interesting optical effects such as those obtained from pearlescent pigments or light
interference pigments, metallic pigments, fragrances including those fragrances incorporated
in encapsulated materials that can be released over time or when the capsule is fractured, and
the like.
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Tabl e 2 Coating Conposition for Providing Plasticized and Detackified
Wat er -1 nsol ubl e, Lipid-Insoluble, Oxygen Inperneable Barrier Coating

Functi onrwogoedizegsg Carri er Et hyl Al cohol Carrier\Wat er CeerisrAosicase
Wi ght Percent 19.3

[0046] The concentration of the liquid carrier used to form the coating compositions used to
form the barrier coatings of this invention can also vary widely, and essentially any amount
can be used. Concentrations of liquid carrier on the order of about 20 to 90 wt.% or more are
possible, based on the total weight of the coating composition as a whole, although

concentrations on the order of 40 to 85 wt.%, 55 to 75 wt.% are more common.

[0047] In accordance with another embodiment of this invention, the barrier coatings of this
invention are pattern applied, i.e., they are applied in a predetermined pattern covering less
than then entire surface area of the inside major face of the flexible film substrate. With this
approach, a suitable barrier can be provided in selected areas of the inventive food packaging
film, such as those areas where greater protection against contact between the printing ink
and the food item being packaged is necessary. Additionally or alternately, the barrier
coating can be made a different color from both the flexible film substrate and the image
printed thereon, so that the barrier coating generates its own complementary graphic thereby

creating a multiple image/graphic design with the printing ink.

[0048] A particular advantage of this invention, at least when shellac or other similar organic
material is used to form the barrier coating, is that these materials are derived from renewable
and sustainable resources. Moreover, if the flexible film substrate used to form the inventive
packaging material is biodegradable, a further benefit of the invention is that this entire
packaging film is biodegradable, which is a significant advantage when the inventive

packaging film is disposed of via a land fill.

[0049] Still another advantage of this invention is that the barrier coatings of this invention,
at least when formed from shellac, can be readily removed by dissolution in alcohol or other
similar solvent. This is particularly advantageous in those situations in which it is desired to
recycle the iﬁventive packaging material to reclaim and reuse the material from which its

flexible film substrate is made.

—J0050] _In this regard, many laminates cannot be efficiently recycled or disposed of other than -
in landfills because they contain incompatible materials. For example, a laminate composed
of paper and LDPE will not biodegrade and hence is not compostable. Nor can the LDPE or
paper layers be recovered separately and fecycled because they are an integral part of the

laminate. Similarly, a PET/Al-foil/LDPE laminate cannot be recycled and can only be
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13.4 19.3 19.3 20.4 7.0 1.0 [ 0053] Al though only a few enbodi nents of
this invention have been descri bed above, it will be appreciated that many
nmodi fi catwonsiwesssee nade wit hout departing fromthe spipcirtusandoscepe of
the invention. Al such nodifications are intended to be included within

the sc _O@tgpc%%:% Itoﬁgnpe[ £20NE1, BUERL! AN of WY Glerk Sard AP BiddeBlahRHe Q0L YealNot! B1E

foll ow n
separated from one another.

[0051] This problem is avoided by the inventive packaging film, because its barrier coating
can be readily removed by establish de-inking processes such as the aqueous washing or
floatation deinking processes used for de-inking and recycling printed paper. In addition,
because the barrier coating of the inventive packaging film is made from an organic-origin,
food compatible film forming material, it can be directly used as is as a feed for polymer
recycling processes which make thermo-formable polymer pellets from lower grade recycled
polymers. Such low grade recycled polymers are used to make a wide variety of different
products, e.g., garden furniture, by molding thermoplastic polymer pellets produced from
these recycled polymers. Laminate structures formed from metal foils and/or thermoset
plastics are not suitable for this purpose, because these materials cannot be recycled or
thermoformed. This problem is avoided by the inventive packaging film, at least when its
flexible film substrate is made from a thermoplastic material, because the amalgamated

material produced by combining its substrate and coating together is still thermoformable.

EXAMPLES

[0052] The following tables illustrate hypothetical coating compositions that can be used to

form barrier coatings according to this invention:
Table 1
Coating Composition for Providing Basic

Water-Insoluble, Lipid-Insoluble, Oxygen Impermeable Barrier Coating

Function Ingredient Weight Percent
Carrier Ethyl Alcohol & Water | 70
(81/19 ratio by wt)
Film Former Refined Shellac 28
Detackifier Corn Protein — Zein 1
Plasticizer Polyethylene Glycol | 1
(PEG E400)
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WO 2011/ 025858PCT/ US2010/ 046754 C ai ns: 1. A food packaging film
conprising a flexible filmsubstrate made froma material exhibiting a
better reasoanesss8o penetration by oxygen and wat er vapor/usbew/opaper, the
flexible filmsubstrate having a pai r of opposed rraj or faces, a pri nt ed

[ mage [on at—teast—one—major FRAT & barri-et lﬂj?u ng-coveritng-the
printed i mage, the barrier coatlng conprising a er vapor -i nper neabl e,
or gani e=oti-gi-f—f-oot-econpati-bl-e—H+-m-term-ng—rat-eri-at- 2-Fhe- f ood

IIU
packaging filmof claim1l, wherein substrate is fornmed froma synthetic
resin, a naturally occurring resin, a netal, or a conbination thereof.
3. The food packaging filmof claim?2, wherein the barrier coating

conpri ses shell ac. 4. The food packagl ng filmof claim3, wherein the
barrier coating conprises at |east Jdrdle?l dewaxed orange shellac and
refined bl each shell ac. 5. The food packaging filmof claimS3,

wher ei n t he bar ri €patogatomppsitinl fod B vidicpPlasticizddandddetackified 6. The food

packaging filmof claim3, wherein the substrate is a nmultilayer article,
and further wh®faedérrinsdlublegsibid-lsolable] ORydenyarpsrmenbldBaristCoitingyer article
are different from one another. 7. The food packaging filmof claim

2, whergigdtiseibstrate I's fonmpdedie@m a synt heti c| WeghipPerdeftat urally
occurring resin, or a conbination thereof.
Carrier Ethyl Alcohol 19.3
Carrier Water 13.4
Carrier Acetone 19.3
Carrier Isopropyl Alcohol 19.3
Film Former Refined Shellac 20.4
Detackifier Corn Protein - Zein 7.0
Plasticizer Polyethylene Glycol 1.0
(PEG E400)
Co-Film Former Hydroxypropyl-methyl 0.3
Cellulose
TOTAL WT% 100

[0053] Although only a few embodiments of this invention have been described above, it will

be appreciated that many modifications can be made without departing from the spirit and

scope of the invention. All such modifications are intended fo be included within the scope

of the present invention, which is to be limited only by the following claims:
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8. The food packaging filmof claim7, wherein the barrier coating

conpri ses shell ac. 9. The food packaging filmof claim38, wherein the
barri er owetwng2sssspri ses at | east one of dewaxed or angecshshéiboscsgd
refined bleach shellac. W) 2011/ 025858PCT/ US2010/ 046754 10. The food
packagi pg;fd.l mof claim8, wherein the barrier coating includes a co-film

f or mer " 11. The food packaging filmof claim8, wherein the substrate
is anultilayer article, and further wherein at |least two of the layers in

this mltilayer axtfoelepaRkesifd fir thpddifMaON&iBROIRE substrate madld frohi& f ood
packaging filmof claim1l, wherein the barrier coating has a resistance to

per meat nateriphexhizhitng ¢ dgder msistenemiot renplaationuieonigennnd ewsy vAGos bin phpar, of

refine I I n oxyage er meabi.l | of at |least 75%of 1 hat
of rof s HedeRlti RS o B e M 21495 gBBLR WGy falert a8 P B ]
wher ei nortehenapar facey asdat bigiet obfifti @oidta tel grinted imagdAthelBarrikPBating
packaging fil mof claim13, wherein the barrier coating has a resistance to
per meat fERPIIENGt Sfate) apRRor-ANPeISEPIce AYBAHE-orginoffoad qoampstibles dimst farmang of
refined,bl ﬁ%ﬁ?h shel l ac and an oxygen perneability of at |east 75% of that
of refineg eached shel | ac.

2. The food packaging film of claim 1, wherein substrate is formed from a

synthetic resin, a naturally occurring resin, a metal, or a combination thereof.

3. The food packaging film of claim 2, wherein the barrier coating comprises

shellac.

4. The food packaging film of claim 3, wherein the barrier coating comprises at

least one of dewaxed orange shellac and refined bleach shellac.

5. The food packaging film of claim 3, wherein the barrier coating includes a co-
film former
6. The food packaging film of claim 3, wherein the substrate is a multilayer

article, and further wherein at least two of the layers in this multilayer article are different

from one another.

7. The food packaging film of claim 2, wherein substrate is formed from a

synthetic resin, a naturally occurring resin, or a combination thereof.

8. The food packaging film of claim 7, wherein the barrier coating comprises

shellac.

9. The food packaging film of claim 8, wherein the barrier coating comprises at

least one of dewaxed orange shellac and refined bleach shellac.
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15. The food packaging filmof claim11, wherein the flexible film substrate
I s bi odegradabl e and further wherein the barrier coating conprises shellac.
16. The fwodopackssgi ng fil mof claim 15, wherein the fl exithiseotiokévss
substrate is conpostabl e. 17. The food packaging filmof claim 16,
wherein the exi t at

| east two Ia{/ders 'gl#eef(?lfo? PEr ghél %%n%l?f gfdlfﬁnﬁg %&ém&@ﬁﬂ]gﬂ Jo’i}n@é’ ﬁﬁgga%
conpr i sfilmgfaamenod or phar maceut ical itemand a wapper fully enclosing the
food or pharmaceutical item wherein the wapper conprises the food

packaging filmof claiml1. 19. The conbination of claim 18, wherein
the barrier toatiHge &ﬂdppaogégmg rfém at clainngs, mhemmz@ssamwsz@mmw@em

20. The cl aim t he. barri er..,coati.,n se
Ceast | cHaCr SBL bR Ve D A ot B Tl e Bl pifi, B BELREP ,7'
The conbomaine @nothér. cl ai m 19, V\,herel n the flexible filmsubstrate is

bi odegr adabl e

12. The food packaging film of claim 1, wherein the barrier coating has a
resistance to permeation by water vapor at room temperature of at least 75% of that of refined

bleach shellac and an oxygen permeability of at least 75% of that of refined bleached shellac.

13.  The food packaging film of claim 1, wherein the barrier coating is lipid

insoluble.

14.  The food packaging film of claim 13, wherein the barrier coating has a
resistance to permeation by water vapor at room temperature of at least 75% of that of refined

bleach shellac and an oxygen permeability of at least 75% of that of refined bleached shellac.

15.  The food packaging film of claim 1, wherein the flexible film substrate is

biodegradable and further wherein the barrier coating comprises shellac.

16.  The food packaging film of claim 15, wherein the flexible film substrate is

compostable.

17.  The food packaging film of claim 16, wherein the flexible film substrate is a

multi-layer film composed of at least two layers of different materials.

18.  The combination comprising a food or pharmaceutical item and a wrapper

fully enclosing the food or pharmaceutical item, wherein the wrapper comprises the food

packaging film of claim 1.

19.  The combination of claim 18, wherein the barrier coating comprises shellac.
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22. The conbination of claim19, wherein the flexible filmsubstrate is
conpo stabl e.

WO 2011/025858 PCT/US2010/046754

20.  The combination of claim 19, wherein the barrier coating comprises at least

one of dewaxed orange shellac and refined bleach shellac.

21. The combination of claim 19, wherein the flexible film substrate is

biodegradable

22. The combination of claim 19, wherein the flexible film substrate is

compostable.

18



