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--1--  wo'96/38300 5 HEAT SEALABLE FI LM pcT/Us96/03782 €l d of
the Invention This invention relates to a heat sealable film
Thernopl astic filns suitable for packagi ng products are often
required to exhibit a variety of properties, i ncl udi ng heat
sealability, tensile strength, transparency, 5 machi nabil ity and
barrier properties. Background of the Invention : ' In .
nmost processes for packagi ng WEAdUGEALABIE FIIM . potato chips, nuts,

candy, biscuits, sgicei anﬁ simlar ' f oods, hardware such as nuts,
bolts, s package is fornmed and filled by

creating a heanritseailnver;tion réHvesto wo beabssdalabiesfillmii I mto forma

pocket and 'a[%\?i 'ﬁﬁmg skhdi PRL pr oduct
into '%%egm;%?ke_. cf?\ft ese,; _orm%‘?\dﬂf?l?gggé%ggﬁngkggghﬁlgques a
cont i nuoagef lafitemiresuired & Rrhibir 3 YauiakpuRd BreBeREissS,  which
‘shapes i nicitRithd Hiht (deatabel ity 5| toReil Vetrangth, tranBphrewcyqrm and
together. The tube so forned

the free eg'ige,s of T .the tube .are seale

d .
$s then aRdlidan apd harrier Propextig®- scaling j aws which create a

kRIS he Imssiaixns by col lapsing the filmonto itself and
formng a 20 eal e [ oD, p uce. The

pr oduct In mos rﬁ’?ogéclﬁjécée]eas i n@b é%%lﬁggﬁﬁéaggﬁﬁgg%ghgﬁéé'Ft%%l low formin
the i nt epodiativetckei@s + Tatmatcandy s biReUHEs hi gpleperandngimilar  speeds,
the pr 0d¥3¥otd'hs§ q{%&fﬂé HutH s RfkRIItES & s8Pews and nalfadl,! el aVs,

whi ch form seal, are closed., K Wth both 25 ] vertical _and horizont al
19 or m andPpckagsedls fpraad iand Hhisled by creaging-aiheatrseadul d be strong

enough t petweRer twd) bppssid layers of tHilmroducoraf aepotketsanli ng j aws
oPeD L0 Ragat® il cangapad Tiata g5 SASRIRE A8 BrbBucE, SRR (M
acconpl i thes pdcket. (In shmseexomm tand) £ikl ghackagingckechsiques asef ul .
O bk S Yur 8 SRR LB S ed argunatiesbrfernid
1%i gh enowbicho shapes HE rintm atukgy the tube 1§ s]iBPedcov@Esfrate to
cockl e opoRiekeform i free edges of the tube are sealed
together. The tube so formed is then passed between a pair
of hot sealing jaws which create a series of discrete -
packages by collapsing the film onto itself and forming a
20 seal by the application of heat and pressure. The product
is introduced into each package through the hollow form in
the interval between the heat seals. During high operating
speeds, the product is dropped into the package while the
sealing jaws, which form the seal, are closed. With both
25 vertical and horizontal form and £ill sealing applications
the heat seal should be strong enough to support and retain
the product after the sealing jaws open to release the
film. It is often desirable to release the sealing jaws
soon after the seal is formed so a film which accomplishes
30 this by exhibiting'a high "hot tack" is very useful.
Additionally, in packaging applications there is a
great demand for heat sealable films which can be subjected
to temperatures high enoggh.pq seal the films without
causing the substrate to cockle or pucker. One approach
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for achieving this is by coating afilmsubstrate with a | ayer - of
heat sewdedbssvonat eri al whi ch adheres strongly to t PETASH&03782 € and
which can be nelted at a tenperature bel ow t he softening tenperature
of the substrate. Heat- 5 “ sealable coatings with low nelting
tenperatures are often pre'f'e"l""r"ed because the substrate Is | ess

likely Lo _be ed, durin seal the

pr epar atPbnaGRiEVINg %rs%% 13 (L)&?y gegg'%ﬁ 82l subStrate “t’he dut si de of
the fillbapert b§ biedt (ﬁealﬁblelmmrehlcvhegh ﬂd@a‘ﬂ@ﬁ m:mty wah the hot
seal er SHifaGBStrate aﬁdtqsﬂpcx@aasngeadmm?;eﬁl R AddmplirAhgase

characteristics. di tional

g m shoul d have good

machi ndpelevythe softeningtemperptpredof: fisc “P&*Iﬁ'é:econ&%?&r easily
thrﬁughséélﬁa?%e coaf[t\iQ{ng ?mmgl?]ﬁCﬁEMﬁlhgt h@u%:e'if[aitﬂﬁelw Fat;eﬁldjﬁéi{lt
packages or e parts o ch it..cqmes into

machi nepWFﬁBEFds% tq'\'ﬁtl%‘ﬁb%gﬁaﬁnﬁuég F(?Euaﬁk@ﬁy to be del ays. The
film stumhalgeasdulra\mg lhsasat ae@lmgrt I es. Acr yI I c-cont ai ni ng

coatings whigfi effer 1:I PLARESE! glms use e 1 gég qui ng

acrylic contalnln oatlng Is ag to one e t ef|Im
subst ra@rmaeanog'-m qeide phpthe film oxpibhengide,af Ihediddm nyl i dene
chl ori %i&YDEbmeer id@ihasct contadt! ¥hith €hel hed Scaleraist-fyrddie ot her

S|de Acré 686(¥nga%£%%nlf&tc$€iaﬁ£%r Iatlon!spg:V|dethef|Imvmth

rrachl nakuditxoﬁhaﬂ@gt dhetfilm sHoeié havel igookiamaal:hlnabll:m;atsmgs al so

provi d E Ehbmapa io[ﬂ:e‘%f%j:é&ﬁé{ ®tan pe, coft &%&t easihEEn ‘ﬁ‘l:[)\xg} £HY 00°

flavor aroma pr ch coatrngs are desc
4,058, azwemmappmg nadisds 461 thout psbicking fe adiaaent paskagesacrylic

.coati NGyj SeHaUBhE O£ Rehd rh%ételﬂé &mehf whmndtpwﬁékinto hi gh seal

strength, gpod hqt .t ack char er| StICS barrj er propertles
These HRAFN1BE| WALBOUSatS (RRD hich EjP&s§aPF§n§rﬁd&?t(l°tb")
t enper aiel £gsWhi Theartd In girmuldnaanlso haver bantelrp@:mtpm&::.emch a coated

1 e Sy gomtindl llchortelltntah pronertias (10 (0,

Cau5| ngaxdéckhowm. toT(!ugcldgr)ehec-contalnlng coating is appl:.ed to
one side of the film substrate and another heat sealable
coating, such as polyvinylidene chloride (PVDC), or another
acrylic coating, is coated on the other side. Acrylic-
containing coating formulations provt’r +he film with a
good coefficient of friction whici. :--riputes to good
machinability characteristics. These acrylic-based
coatings also provide the film with good barrier
characteristics which improve flavor and aroma protection.
Such coatings are described in U.S. 4,058,649 and
4,058,645. The PVDC coating or other type of acrylic
coating is usually on the inside of the film and'p:ovides
high seal strength, good hot tack characteristics and
barrier properties. These heat sealable coatings have
glass transition ("Tg") temperatures which are higher than
room temperature. Such a coated film is disclosed in U.s.
Patent No. 4,403,464.

In the film packaging art, materials which can

contribute to film damage by causing the film to pucker are
often found either in the packaging materials themselves or

SUBSTITUTE SHEET (RULE 26)



oftemnsfound either in the packaging materials thenselves or
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--3-- in the packaged products. It has been found that oriented
pol ypropyl ene filnms having acrylic and ethyl ene-acrylic acid
copol yner - cont ai ni ng coatings are SEAs™ive to sone types of food

additi.ves, for exanple, the roprletary 5 ents used in

ase ag
starch babettheapaickageds ucts. It haghgenc ﬂ“ﬁ ghﬁg QERERtRde to

nat ur al e\%h i-a ene films haﬁhg:&ﬁcz&y&ir:aanaletkypepeeacr?mmeee?nglS
|

I_n._cont it he spye
t he orleﬁFéﬁ °°P°iYmeﬁmﬁ%ﬂﬁ%ﬁﬂﬁQﬁu??ﬁ#%ﬁ?%u f%rggﬂgggifér%¥gﬁs g the
Eackagef fypes of_food raiddact:amb,pcﬁ;iaedemheantbe pﬂ’tca:psleunm?p;)en Wit hin
ours o osur ] ggggt re]kF
And hi ghTh %a gt% ove %utﬁ %ﬁ%rei g‘t’l Ve hu 'gféé% (-ﬁé{-,& even
within tzoatdols @Bnams@ntbet eﬁﬁﬁﬁ’éﬂ}f%st%n‘éﬁﬁ%?%n?lls found ifnidity. 15

I |sR I
Coat od WPRCBEDENCH, 2B LR Temias) ee cad mune raeRarrror |

e.barrier
propert|é§ C?ﬁ§§§tfﬂ%ﬁﬁ'éhﬁﬁﬁ; ?ﬁﬁlve materb%%ﬁag#ﬁﬁ gféFEﬁeBased
candi es, efieS Filnes puker and defqrmvgivihgrtbhei package pol yester
i S not fec the 2 e | roducts.
15 gni fi cﬁﬁt"n etd aap%{%ér/e @ﬁ%ré%ﬁfgéﬁg?#nw ?@egbar rier

propert|heurHou€vexpd§ume(atﬂtgmnﬁnﬂﬂuﬂ¢ﬁea eveshbowh. 29°C (85°F)
Hal ogenaf gd ﬁ#gﬁ??ﬁﬁﬁﬁ.QQVQJﬁﬁvbtéﬁbﬁ%”§6¥tréiat1ve humi&f¥{§ OggENt @

concern, and I'S redason It I s desirable to mnim ze the use
of PVDC ewehi wikhin-gwon seaks at ambient pepgRe¥atures n%n‘as%EPWn'ﬁave to be
| am nat egyh9adegt. her such as pol yethylene, for structural

i ntegrity i,ffn ThIS ' esirable because_it is an
1%xpensi ve proPB&sS 9&@‘%’ %Pné: l?ST'Qe g@%% %%?c??n‘ésgo probl ens
because pbliyestewofidim $bﬂhﬁdﬂw1thPRYDEMKHThefEWDC coatingobffersr filns
oo pBBEAES! Bk Yo tee, | mmedd YELEPARISsara) in
terpolynpackggpog|stgmghmggagd;ggndies, to preserve softness and
prevent hardening. The polyester is not affected by the
20 reactive materials used in the products. Significant
amounts of PVDC are required for effective barrier
properties. However, PVDC contains chlorine, a halogen.
Halogenated substances have been the subject of
environmental concern, and for this reason it is desirable
25 to minimize the use of PVDC in films. Furthermore,
polyester films usually have to be laminated to another
web, such as polyethylene, for structural integrity
(stiffness). This is undesirable because it is an
expensive process step and the packaging poses recycling
30 problems because of the two-web structure. Moreover, the
polyester films are more expensive than oriented

polypropylene.
United Sstates Patent No. 4,456,741 discloses heat

_ sealable terpolymer compositions useful as
35 pressure-sensitive adhesives for use with a backing
paterial such as paper, polyester film or foamed polymers.
The terpolymer heat sealable pressure-sensitive adhesive



35 pressure-sensitive adhesives for use with a backing AN
mat er i as paper, polyestar filmor foamed pol y gL : The
Wo 9@/%0 PCT/US96/03782

t er pol yner at seal abl e pressure-sensitive adhesivé WO

96/ 38300 PCT/ US96/ 03782 conposition conprises
butyl acryl ate, N-vi nyl - 2=yt ol i di none and styrene. O her heat ,
seal abl e coatings are disclosed in U S.- Patent No. 3,696,082; and

East Ceoniposketion d‘dglpﬂ}ésflﬁuﬂfw. bfcrylate, dCOI d. seal abl e he
ressug.e-sensi tiv s ve ev adhesi ves
80 notﬁ €3 ﬂyﬁ'égt H’Sr% 2'%'4 tfhd it se%ér?ré%' el%m?ﬁ' eﬁ?aiﬁéi Backages.

Hovvevecs:athags are dlscidﬁm vigy thefve Patgnts N acs, emkoszar andleri stics

maki Nggasg ;ip,elﬁaq:@}ﬁr %d .0 pBLcFg sbsur faces of the packagl ng filmwhich
makes ﬁem di ﬂnl cult to use because of film bl ocki ng

sticking). cold sealablwgm;q PRI pdmrsives cmesbeel)ns with a
low developeadl. tmearams(ﬁesabwtnoﬂ@édtm )tl&‘élnué?ﬁ &bt gi ned

with eth I .C ,aCi d_co coat i ng such 5 Mobi | '
Cheni ?A?X&ﬁpﬁg#PI mtﬁrg Q:%%(?q_cf?@ T, th%%?ymarl c coatings
do notadhesiwdsghave hEghi salxifiace) Hawk charactexsesmcs healkingi de of the
web a seal t f.. C al ni ng

coati r%as%#ugiri%%e £ u};?:o%téég surfaces cﬁ)/%eo aa&&gliixf%rfﬁlﬂer machi nabl e
surfad&t@htmlj?snﬁbﬁmodifflclﬂé'- d@e(!ls@n herause i km thkoglinggi ng film
This ltmés st:.cking?UCh films to "fin-seal" type applications in which the

inside of the fil ed to itself,. Man l.icationg, however ,
require a fﬂe'ﬁ‘g\‘? c Bf"egbvﬁf%‘ﬁngaﬁ% céagltlons with & Je¥h t he

i NS d@éa[l:fmpesataabedotoabbatoUﬂS'CdQ160 F)) canr becebtained It is
appar s fi A . for_a seal able
coat i 38“%‘% g%%?%%ﬁ é\,hg%;&%a he g’ggim% %f 1095 SHFL e properties
of acMabil :Chemical oGompany ftlémpmm #3002 LTSA"Y, dthese et hyl ene
acryl 'ﬁoﬁﬁh&:@étcéﬂﬁtiﬂgésdaoho%eﬂib@ “AelBate? Gt i1} SeGRd which

does not stick. fo acr&hl Cc coatings.,at roomtenperature or
use on the outside of e web and will not seal to other

types of acrylic-containing coatings. Therefore, acrylic
or PVDC coatings (or other machinable surface coating) must
be used on the outside of the packaging film. This limits
such films to "fin-seal" type applications in which the
inside of the film is sealed to itself. Many applications,
however, require a film structure which can be lap sealed,
in which the inside surface is sealed to the outside
surface. " ' '

It is apparent from this film art that there is a need
for a sealable coating formulation which has the good
flavor and aroma properties of acrylic and the low
temperature sealability of the ethylene acrylic acid but
which is not sensitive to reactive materials and which does
not stick to acrylic coatings at room temperature'dr-
temperatures below about 60°C, but which seals to acrylic
coatings at or above 70°C. Additionally, a film is needed
which is resistant to reactive materials without containing
halogenated substances and which is easy to recycle.



t enperat ures bel ow about 60[err]C, but which seals to acrylic

coatingsdt or above 70[err]C. Additionally, a filmis neBGBYSI6M3782 \hich

is resistant to reactive materials w thout containing hal ogenat ed

substances and which is easy to recycle.

_PCT/ US96/ 03782 SgerTmes the advantages of adding to the

substrate l.al s |ch of fer fure an arQHE ﬁ%rgler
ThH?

properties SOmethﬁq|tQﬁu 1ﬂ1?9ﬁ§cﬁ§a. ook R c fii se the
appear angatéepdapsowhdich e fifeaapeudistourd amd droma doarciesepréperties

handl i “tggﬁgb %%elgig%é%%gamé{]&&gr %P%ﬁdcéﬁ&%:?oﬁ{@e the film

substra rov he noi'sture arrie properties of
the fil nappearnngmta@dr mrateRtiNdRreRerties of the filmsanpda€ause the

411 m andngaHsSnkARh A D! e additived 4064 iheoadre! | ve.
erpenes are us noi st ure baryier ad Il ves a d for this

pur pose £hiR &PPSGFFGﬁ to 1mpr°Y?uﬁR?xﬂ%& EPF%t%P r?EﬂT% PBFIBFopyl ene -
film 5Ub€i‘6§é9&1es of the Iﬁ/m/en.u emgm-zase rmmbaw substiratentgr at e

t hr ough | n u opylene

substratﬁge surface °$ﬂq§P |J%§%f%r |on %ggrg$%un to reduce the

hot 15 depentidng uporhdlie Iaddm\ceh. i sirm@neﬁnleam yu$mltm;sturehe
lovlert I cal bgg}gb%nggti'iltl v%?ldrﬁg ﬁxocﬁﬁsespugi%é@n&e are of?%ﬂr ation has

o been report egrada i on of ods. The
conponenLBCQrP§§#§eﬁIhﬂ§Qqulented polyprapylene RiiR| SApFErates  and/ or

flago¥ {Rol808E, a%@fﬂéﬁﬁslﬂﬁve beeﬁ”ﬁ&hﬁafko mlgratT thrzzghﬁﬁhethere is a
oot Kpovhocrsl R S Th ‘Hientad, noRBURL S S ERER8 b a1 on
of terpepgssaadditive migratriditha=|beegw| found.to reduce the hot
15FCT/U896ég§£83f the film, which is particularly important in the
vertical form and fill sealing processes. Terpene
migration has also been reported to cause flavor
degradation of foods. The components of some films will
impart an undesirable odor and/or flavor to foods and other
20 products. ' ' '
Thus, there is a need for a coating compdsition for
polypropylene which is not damaged'by these aggressive
materials and which can block migration of terpenes and
other hot melt polyﬁers.



Summary of the Invention The invention relates to a heat,

seal abl e coating for a _ thermoplastic film ‘An obj ect
of th&¥F#Aveéntion is to provide a coating 5 f or mul RCTBI$%6PI’8H has good
barrier properties, resistance to aggressive materials at high

t enperatures, and which | bits aggressive materials from
mgrating fromthe substra e to the packaged product and
vice-vggiﬁgﬁy “her object of the invention is to provide a
coated ] il mwhich resists : def ormation at

hi gh t enper Ther daventlemirelatesmtaprheat sealabkeosoating figyr essi ve
naterlehgrmgpgdg@ﬂa1fq§g§ not contai n hal ogenated naterials and

whi ch need not be nated to another filmfor structural

integrity. PFQ&FFaﬁF'ﬁQ%thqy?ﬂ i iseiRERvide 1 fccartingery
of an gefmudatibn whdch hag goud Vadriermpropdoids, tFésistance M gration

f her_ f th
"nvencForapyteRB10e Baterjals ot nigh KudeathRts ana GERE Compositi on
for a pahﬁ:hgtagaggmsmwehmembselgrqn ennsg:tastn@rfmml thet e -
deQradéﬁ‘ﬂs-E?‘aEE' SbSthEOgth%&H ?ﬂ- ut t e use fﬁe éapf 1 nef .art ¢l ?S'

whi ch are wap
These objecB|§B§tHP€ QPHFGFe&fbﬁhﬁbﬁﬂMQHﬁiﬁfe%ﬁxﬁﬁ|PEPV1de a for a

pol yol@éaﬂealbmehhadcganypeowmiﬂeslmm which reslstés) nore than about 25
an ut 96 p to about 85 w.%

. % f
of o METSTRafIRBYEE Bioh temperaturas Agihinidity and fupon
[err] exposure ubeaggﬁéesmyelmahpduagsn dutnethidl does not (i) from
about %énéé’ Qi oddntted 808189830 which P iRsk fgem the group

consistin I ene _an
lamlnated to another film for structural 1ntegrity.

An important feature_of the 1nvention is the discovery
of an acrylonitrile coating composition which blocks the |
migration of aggre551ve materials. o |

Another 1mportant feature of the 1nvention is the
dzscovery of an acrylonitrile coatlng composxtlon for a
packaglng film which effectively prevents odor and taste
degrading materlals from 1mpact1ng the flavor or smell of
articles which are wrapped 1n the film w1thout the use of a
liner.

These objectives are achieved by formulating a coating
for a polyolefin film, the coating comprising:

(i) more than about 25 wt.3%, specifically from more
than about 25 wt.% up to about 85 wt.% of a nitrile monomer
having the formula:

H,C=C-CN
l

R,

where R, is hydrogen or methyl:;
(ii) from about 15 to about 75 wt.% of a monomer
selected from the group consisting of 1,3-butadiene and an

-
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--7--  wooesssoo & Kyl acrylate having the structural for ragpgsesnsrs

[err] where R2 is hydrogen or al kyl group containing froml
to 4 carbon atons and R3 is an al kyl group containing from1l to
4 carbon atons; (11 i==7==om about 1 to about 10 wt.% of a
nononmer 10 sel ected fromthe group consisting of an al pha or beta
et hyl eni @dlkyl @sexylate pvingokhei stmuctuval formula: :
sul f oet hyl net hacryl at e, H,C=CR, the nononers (i) (ii) and (iii) are
conbi ned i n wei ght percent anounts based on the total weight of
the polyneric 15 coating sufficient to achieve a glass transition
éenperature, specifically a capscdr}ed glass transition

tenperature, of at |east about 10[err]C. Typi cal ly, the

mononer (i) is _sel.ec fromthe _group consd st i of . a

et hyl eni &'gﬂ)elrf ségu}&?g& g%nt.rc\lrl g,q')% group scpo&tﬁ‘lr%wé yP)gm&C:,, y?%n?t rile or
met hacr ylcaxibion |atoms andfRy is an alkwin@umouy i¢ontainingcfromf 1 obot he
group coqsicgtri% Ytoms; met hyl acryl ate,. ethyl acrylate, isopropyl

acryl ate, propel .. acrylate, butyl acrylate, isobutyl acrylate,

net hyl Lidgt HE | RBIT ek K0 FRPBECIYIEEe? PEoRr BRPPIAE: hacryl at e,
185t ] ls&u%%ﬂf%reﬂﬁ?péﬁﬁ@tgxo tc_mb_rtlgﬁéh : %ﬁt?n a3phut v 1T>et_a v th

met hacryl ate, 1,.3- adi ene an xtures thereo ypi cal |y, e

nononer ﬁ%qrg Lié’ctwqetr‘b‘?ﬁ‘ % RERRXYLic acid Qfgi sting of sethacrylic

aci d, acsulifoexhydmethecaryiate, acid, crotonic acid,

sul f oet hyl net r :g,‘t:‘q’q | £dC i | ] s ot her eaf,
Det ai | ed DESCIt‘EI%p %ﬂon 0 ex{%eﬁl)nvgﬁ)?o%g)d (111) a%'{je %%igé‘é ggpgg _?hfthe
i nvent i opercent a@ountshdaassd on ithe total weightrafcthevbadymericst side

152nd a segga¢ itgd@ufifieildntSito achieve Sd df1dEy| PEaRgitfdncoatl i NG
conp05|t£on conpr|5|n%; %9 . _ (|g nore_t han about 25 .%and up to
about 8stRmPeFature, specifiicatlyig £ ted glass transitipp) from
about 15tempelatiurée; W Wtofleasraboit 10°C.
Typically, the monomer (i) is selected from the gtoup
consisting of an ethylenically unsaturated nitrile,

20 specifically a acrylonitriig or methacrylonitrile. The
monomer (ii) is selected from the group consisting_of
methyl acrylate, ethyl acrylate,'isopropyl acrylate, propyl
acrylate, butyl acrylate, isobutyl acrylate, methyl
methacrylate, ethyl methacrylaté, isopropyl methacrylate,

25 propyl methacrylate, butyl methacrylate, isobutyl
methacrylate, 1,3-butadiene and mixtures thereof.
Typically, the monomer (iii) is selected from the group
consisting of methacrylic acid, acrylic acid, itaconic
acid, crotonic acid, sulfoethylmethacrylate, maleic acid

30 and mixtures thereof.

tajiled [ ipti ¢ the I £
In one aspect, the inventidn_comprises a thermoplastic
substrate having a first side and a second side, the first
side having an (a) coating composition comprising:

35 (i) more than about 25 wt.% and up to about 85 wt.% of

the nitrile monomer; o
(ii) from about 15 to about 75 wt.% of a monomer
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--8-- sel ected fromthe group consisting of t I‘acrylate
and 1,§@Eﬁpgﬂpene; and . (iii) from about 1hﬁgﬂh . % of
a nonomner . selected fromthe group consisting of an alpha or beta
5 ~ethylenically unsaturated.ggrboxylic acid or

sul f oet hyl net hacryl at e, - the nmononers (i), (ii) and (iii)

bei ng caantadmaifu:om the grovapgbbnpisting o0 whes d1x3ad adtyiltd ot al- wei ght
of t he atlng sufficient to achieve a glass transition

an%(%ﬁ%ﬁ%é) %fggﬁéc ﬁlcally a calcul ated glass transition

tenperature(xﬁlkufrqmsabaubul toCabant 10 wt.$ of a momomeacond si de

havi ng fu lelq JERR | 78 §PEGECBoRE 8ting of an %hpsaatd Nohgp! | ed thet eto

can be the

conpr|5|ng anexwf cont alm g CONnposi
sane agthylemica TYcﬂ¢$%ﬁ%%?t¢¢oﬁ?rPﬁ§Y@&F @644 #F and is not required to
Contal%ﬁ%faéﬁﬁyﬁﬁéﬁﬁacrgh@téﬂ) coatlng S sealable to itself and

to the (b) qgetl at tenP { g gﬁi g . about, 70C to about
170[err] C. mohomers {3}) g elPHe°PWF@HFPoﬁ‘¥eIates to a

heat swdx@htagzrqeﬁtﬁamoumtstbasedhanltgeatbtaatwedghacofamﬂea

d t t, ' th
igﬁgpl p%liytlﬂ%c &?agiﬂgs l?f%:f.éfgnéa‘ﬁbngcgge(r gC%gE{;Q? rapsitign \(/a\;eooA)nof
the tempenstune e speeifically a calculated; glassntxposition o about 75

. % PenpetRitird calt at least abeut PO°w4 - ghgo about 75 wt. % of at |east
one nonomer sel ect ed frpnlt e group consi,sti:ng of 1, 3-butadi ene and

t he the fecond | side haying a metal deppsifed, XBODt OF @0 about 10
W . % rm)ecammﬁg eqiﬂmabmheﬁem Sompribing Bnvackyl@t-at | east one

nononer te o) nspsting of _an alpha or beta
et hy! eRPRLRAPinG BT L, o1 o “din BE LA’ 34nd' 2] O
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sufficlrent to achieve a cal cul ated glass tran
itself and to the (b) coating at temperatures ranglng from

about 70°C to about 170°C.

In another embodiment, the 1nventlon relates to a heat
sealable polyolefln substrate having a’ first surface and a
second surface, the first surface havzng an (a) coating |
thereon comprising:

(i) more than about 25 wt. % to about 50 wt. % of the
nitrile monomer; _

(ii) from about 40 to about 75 wt. % more speclflcally:
about 55 wt.% to about 75 wt.%, of at least one monomer
selected from the group consisting of 1,3-butad1ene and the
alkyl acrylate; and - ) | |

(iii) from about 1 to about 10 wt. % more specxflcallyd
about 1 wt.$ to about 6 wt.%, of at least one monomer
selected from the group conSLStlng of an alpha or beta
ethylenically unsaturated carboxyllc ac1d or
sulfoethylmethacrylate,

the monomers being combined in welght percent amounts
based on the total welght of the polymerlc coating
sufficient to achieve a calculated glass transltlon
temperature of at’ least ‘about 10° C typically ranging from
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tenperature of at | east about 10[err]C, typically ranging from

WO 96/ 3@?@ Q5383 . PCT/ SO Gicq¥sdeins7s:

about 1 err 86090 about 50[err]C, the second surface having a netal
deposited thereon or a (b) coating applied thereto, the (b)

coating conprising an acrylic-based.guanposition. The (a) coating
Is sealable to itself and to the (b) coating at 5 t enper at ures

rangi ng JyRe e v (B $0° caJoouie 1S6¢end | ﬁarface hav1ng a metalstil |
further errbodl nment e i nvent|

th | abl
pol yol ed depagifed a*iléeﬁ%Wnﬁr 6’ coat?‘ngsf"‘p ?gté?%n a secon 3r ?acg
the fir Hoatiriqiccomprising aavaqu&inebasedalcms(l&)l%at e c@pri sing:
10 coatlné stgggi%ﬂ ?5 f&sé %Oaﬁ O%B @ﬂémkﬁj Hoatigidt i | e

nononer ; % of at |east one
nononer tmimmt¢%nr¢h@1390ﬁ§°ﬁoﬁ§9§ﬁ HQ Sf te SbBHita&l ong- and an

al kyl “acryl atg; dSstill furthei'l emboamambowhel inwetitddin & Wt . % of at

| t f | ph
or " *direqned w1y RAREFFYLARLE: BPITEYEIM, SDEF AR ey 47 ° P
sul f oet pjlyg hag¥F#déé cand a second surffaeejoithesfirsd sprfiads ned i n wei ght

percent anpunts t L he polyneric coating
suf fi ci SRAVING a‘tﬁ?%%'é ieiggégg ?gb Eﬁgrtgh?r aw]'or}wg tenperature
rangi ng from ebpuhoﬁ@[bhailabowtb&utOSGPQPft] 80 pte 3 of the nidasike surface

havi ng %c plep05| ted thereon or a (b) coating applied thereto,
the (b) a |ng conprising an 25 acrylic-hased coating conposition
conpri si ng at(iBhsfremogpout 40 to aBoyt JP Wty ok ﬂ%e%'rﬁi%rré?“ nd havi ng
a cal cub@hfihelt esélebted from that greapt coheisting dfhd ,Eabutediene bei ng
seal abl e to itse and the (b) coating at tenperatures ranging

from and an atkyl /3fEY TEefo about 125C. 30 . The (b) acrylic
coating conpogiiipnfrem abopti 3etopabout 10 wt.thaf atodeaddong wei ght of

e oy BoncHel | S8lectea £rofioFREOHELAD SheABLINY e P afiftia Y

copol y ting can free of "acrylonitrile;
I n beta ethylenlcally unsaturated carboxylic ac1d or

sul foethylmethacrylate,

the monomers being combined in weight percent amounts
based on the total weight of the polymeric coating
sufficient to achieve a calculated glass transition
temperature ranging from about 10°C to about 50°C, the
second surface having a metal deposited thereon or a (b)
coating applied thereto, the (b) coating comprising an
acrylic-based coating composition comprising at least about -
40 wt.3 of a nitrile monomer and having a calculated T; of
at least about 35°C, the (a) coating being sealable to
itself and the (b) coating at temperatures ranging from
about 70°C to about 125°C.

The (b) acrylic coating composition can comprise more
than about 60%, by weight of the entire coating
composition, of an acrylic polymer. or copolymer.
optionally, this coating can be free of acrylonitrile; in
which case, the calculated T,, typically, ranges from about
40°C to about 120°C. The (b) coating can comprise a
significant proportion of a monomer such as acrylic acid,
methacrylic acid, ester of acrylic acid or ester of



whi ch case, the calculated T[err], typically, ranges from about 35 .
40[err‘118: L@ ﬂ.gout 120[err]C. The (b) coating can corrpd;éf(;us%m:w82 "

S|gn|f|ca proportion of a nononer such as acrylic aci
met hacrylic acid, ester of acrylic acid or ester of WO 96/ 38300
PCT/ US96/ 03782 ' «=1Q== - --10-- met hacrylic acid. The

term"acrylic coating" is a broad term whi ch covers conventional acrylic
pr ot egleithAadryltic Ceid NOSTHE! ﬂéi‘m ussdri}picf l:aaeinaﬂdlaf QWBIJ% ier

properties hi nabilit ab| Seal abi || These acrylic
coat i h§ §maﬂgﬁﬁhxﬁ9Yﬁ§F|$#Qﬁ ?%? n?xﬁﬁglc498358855vﬁn314m058 649 whi ch
are i aoaltp.angst ach iy ensed)yfmnfﬁlmn andt aebmacbarréeires. In a still
furth n [ y coating conprises
acryl §nl ?I‘I I eédgffdtnf%hi#%if%@? oﬁpine%lﬁlélégi’regﬁ& é!#ﬁf erent fromthe (a)
acrylQﬁﬁﬂﬂhhilﬁﬂnEMTRQEFcﬂﬁﬁY¥EFf@maﬁ#nm$onresddsonlbad innwi.8e of the

subst T g n re than
bout oo e O e TR 42 PR PR AREERO SRR o of

ec)
| east PEREIPNHNO MELQTSNCS | (ERPIT SREHEETIS8p consisting of acrylonitrile
and net hactyl anistriille, furtthew adniod hiventigon thel Lavéatdon| ethk rangi ng from

about I.f |l t The | 1c coating can be
t he s&ﬁg gg%ﬁ' éco%ﬁ%’d‘% c‘;cy?p%]éoe# a%ﬂggwﬁﬁl{f ‘g '®cation Serial No.
08/ 13fetn0)atiiond isn the clame Lr idiBferent MMrthés(a)Jch as

acryl Q&f*ribh‘i’t’%‘ir ﬂ-’c‘bnﬁ:‘%‘i‘ﬂ SoAHS " £ ShiN] SEFoR (hdbd Cofi e COPOl YT S
can esent_in acrylic coating, typrcally 1n Qhounts up to about
100 vx?cn% foPE | tem atThuss tthe o(a) ANGLon, theabblt 100 wt. % by
wei gfk&oshhbecaﬁr )tldn@rﬁl@wr&[ore It{natmeaﬁswms ofo NBoRE ¥5 | Gtr@t erials,

i BedtHLISBAL bl S M, Y o Lk Pl b %) o
t he (m)nonerl |0g)| seLlem:Ieldy fatonl dided- gomp cHnjsisiing efe -
acrylonitrile and methacrylonitrile, the coating having a
calculated T, ranging from about 40, spec;fically, .50 to
about 120 c.' :

The acrylic coating can be the same as the coating
described in copending U.S. applicaticn Serial No. .
08/131,500, filed on October 4, 1993. . '

Materials such as acrylonitrile/acrylic copolymers:
and/or ethylene acrylic acid copolymers can be present. in
the (b) acrylic coating, typically in amounts up to about
100 wt.%, more typically from at least about 40 wt.% to
about 100 wt.% by weight of the acrylic monomer. . If the
amount of non-acrylic materials, such as acrylonitrile,
exceed about 10 wt.3% additional antiblocking additives may
be needed. It has been found that the calculated-Tq of the
(b) coating is usually at least about 35¢9C, more
preferably, from about 40°C to about 120°C, specifically
about 50 to 120°C, especially when it comprises

acrylonitrile.

A coating which provides good matting properties and a
narrow sealing range is provided by a coating comprising a
blend of acrylic-based polymer (such as Acrylic sold by
Valspar) and the acrylonitrile heat seal coating of this



preferably, from about 40C to about 120C, specifically about 50 to

120[ err |5 . qsgg,g:l ally when it conprises acrylonitrile. PCTAISOQ63781g Whi ch
provi des good matting properties and a narrow sealing range is provided by
a coating conprising a blend of acrylic-based polyner (such as Acrylic sold
by Val spar) and the acrylonitril e 4sat--seal coating of this

--11-- i nvention. The contenplated ratio of acrylic-based pol ymer
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5 coa FRgon t Inside filmsurface (usually the surface

whi ch i swidlesrangee the wr apped product) produces a film havi ng

i mproved resi ﬁéifj_ﬁeat 8 i gf0 cenTert raiieim aiﬁ a’:tfrylonltrllézoiwatﬁd ta) the
sane fil'ns contai

| Qwer, co trat| acr n|tr|Ie
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terrperature i{@(}&ﬁ{ trcaa]t_ re brittle.
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Thus, the nopst erred acrylonitril e cgcent atiqn ur poses
100f naki r@O’tlﬁenFﬁé‘FéIBnCBRPVﬁg abputy, 59 gifpformulating a‘#b%s“l’? nor e -
t han ab%ﬁa@ﬁn@ﬁ riigest Qh&bguhs'éOth%ltJ.on temﬂmm ofetipat i re wei ght

of the (a des ance between
cheni cal© %%g %aﬂgécg 2kes' the & Paltﬁ‘nnﬂ &?I;:DI M J&éle‘ b Al t hough
the gl agsat¢kagest ave fowmedanmdehandled, brmtim)rmde t¢aatings ed gl ass
transiti t%&éﬁ&g&iecganat condltlon lﬁfﬁo@ﬁ-ﬁ'a@’ di-dibdk mononer .

That is, tarnrn ass tranS|t|on t enpet at ure by
15exceedi rit:JlQ*recraC ing c@@%@%ﬁ&ﬁe&'— 1t°<¥t]1 Fesgistange b, the
(i) f£i1m. TRAS)EEhechBLLS preéferieds adry1viitriile dondéntration

for purposes of making the inside coating of this invention
ranges from more than about 25 wt.% up to about 50 wt.%
based on the entire weight of the (a) polymer composition.
20 This provides a balance between chemical resistance and
film flexibility.

Although the glass transition temperature is
important, the desired glass transition temperature cannot
be achieved by just any monomer. That is, attaining the
25 target glass transition temperature by exceeding the
contemplated concentration of, for example, the (iii)
monomer results in a moisture sensitive film.

Using a coating on the outside surface (usually the
surface which is farthest from the wrapped product) which
30 has a higher T, than the coating of the inside surface
provides a film with excellent qualities. Thus, the
concentration of monomers which contribute to high T,
values, such as acrylonitrile, can exceed 35, 40 or even 50
wt.% in the coating for the outside surface.

35 The invention also relates to an overwrapped article,

comprising:



Using a coating on the outside surface (usually the surface which

is farthest fromthe wr apped product) which 30 has a higher T[err]
t han t WO %4899 g of the inside surface pr ovi .desPETUFI6A3TE2 h
excellent qualities. Thus, the concentration of nononers which
contribute to high T[err] glues such as acrylonitrile, can
exceed 35, 40 or even 50 W2%5in the coating for the outside
surface. 1 e entlon al so relates to an overw apped
article, 1) an au"t’“’lgg ARy ~ 0 96/ 38300

PCT/U896/03782) an overwrap for the article, the overwtap

(1) an ébhbgﬂgln@pd (2) an overwap for the article, ‘the

overw ap a)_a heat seal able
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si de an nd | d the fir I de eing.in closer proximty
to the 20812302 e a“&ﬁ?aaﬁ‘%ﬁ?s’&% side'ara' a secopde fjrst
si de hasiidg,atheafigsdl silde peingerinc dibser prmomitg tOoNpREi tion

conprlshggle Bl thia et @@Eon JRper + " selected fromthe group
consi st ng o an a én acryl ate; ~ and a nononer selected fromthe
group consi sthegfdrs siae haVanﬂﬁﬂh?%# sealablepelymerig unsat urated

car boxykbatifigdcomposition CoOmpFARITY fatﬁiﬁﬁhfé”ﬁﬁﬁﬁﬁhr“ &Bhgﬁ%mgfrcent

anount s _base

éf £h2" the total l\gj:l t of thef’éﬁrrerlc coa
suf fici ERtefhed from the graup cong I3 Atk s???ﬁhatehperature of
at and almanbmehOBEIe&tedrEEpm the group conidis R EF SARle having a
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conventt@mamOEQEFESohepngyﬁembzaedonnpmaighnapercent amounts Bésednul si on
pol ym?réﬂeﬁhé’oté{ﬁ@i &Qiﬁﬂtabfo‘ﬁhteobolymeric c@iﬁi% télf'ffgfgié:ﬁ)@ttg g is,

typlcalléh é@epgrcachlated glass transition temperature of at
least about 10°C;

the second side having a coating comp051tlon
comprising an acryllc contalnlng compos1tlon.

The coating of this invention can be made by |
conventlonal emulsion polymerization processes.

The emulsion polymerlzed polymer formulation for'
making the (a) coating is, typlcally, prepared by a
conventional emulsion polymerlzatlon process. Preferably,
the polymerization:is carried out in the presence of water,
an emulsifying agent and a free rad1ca1 catalyst Typlcal
free radical catalysts include hydrogen peroxlde, ammonlum
or potassium persulfate or a redox type catalyst, such as
mixtures of persulfates with alkali metal bxsulfltes,
thiosulfates or hydrosulfltes. Generally, the total amount
of catalyst employed 1s in the range of from about 0. 1% by
weight to about 2% by welght based on the total welght of
the monomer. The emu151on polymerlzation is typlcally
carried out in the presence of one or more anionic,
nonionic or cationic emulsifiers or surfactants such as,
for example, an alkyl carboxylic acid’ salt, a phosphoric
acid salt, an alkyl sulfate salt, an alkyl sulfonate salt,



conventional enul sion polynerization process. Preferably, 25 t he
pol ymeriw '6;;’ 3d'05 carried out in the presence of water, PCT/US96/03752
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enul sify ent and a free radical catalyst. Typical

radi cal catal ysts include hydrogen peroxide, amoni um or potassium
persul fate or a redox type catal ysL.jguch as m xt ures of

persul fates with alkali netal bisulfites, 30 t hi osul fates or

hydr osul fif esikyCesey Bl étheihglb6hal 8¥DERt alkyl arylofpdlatetlnet enpl oyed

is in the range of from about, 0.1% by wei ght 1.0 _about 2% by wei ght
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gci d sal thy areighty basedon thet totial aprpungy ofowatersal t o

WO 96/ 38300 A chain transfer a?ent, such as, isBobty396/ 03782
--13-- an al k | efh

) yl ar er al cqhql or _an al kyl aryl polyether

sul fate é’dxltqgl;&%}a!‘?%ul'ém%éﬁ‘ét%l"ait °Fs89§&Fér&Per°aP an ‘can de

dodecy! beaganssed fmatiee &ubsibhypolimetrdzaltiamprocelss. Usual enul sifier
enpl oyed i s fromabout O.01 ¢ O{t , 2 r . l,qht based
on the t &WAUnER FANYT ?%r?go&'p 6l1%8 B8 % ch’%]%httr bas lea?/o\(g({gaen . such
16S, isooaedght of totahiwghomerate, thioglycerol or dodecyl nercaptan can
be e yﬁéﬁ;bﬂe S} I | 301 P R0 GH DR lski;&_l

anount s rang_er%% 1a utig‘.’??e?y)hg&/ogﬁ B%/ei&g Fh%g%gd&ggat,he 10 emvvei ght
of total amridnheg higher temperatyge é@ﬁ‘mﬂ-i PEXOCEFSc BF BRI Sonducted in a

redox sy{e¥Bulfate-ty®é inieidtehesrt afipazabise isbbutalylmitrdde using a

per sul fat,e-,ty_pe initiator or an azobis isobutrylnitrile initiator.
15 initigtPreneral the pol ynerization is carried out at a '
16enper at ure ofId rqenexalit tH® obymévizatibheis] Carpiedecattl pt a about

(10 kpay CeFemiaRh S8 PEFO ABpE 107c 8898nBhe, noo7e, pERCRLAREY | PP O
carried akoutt 207€ HiqiahoutyR°Q0 at a pxessurecincther sangesofypical ly
above abQlen’ Upout' F psig (10 kPastt8hapaitP8ocpadyci(adsi kpa)assware with
2 refluxthermal polymerization is carried out at the higher range
20 of these temperatures typically above about 70°C. The
reaction can be conducted in glassware with a reflux
condenser. This stage is usually carried out in the
presence of an inert gas, such as nitrogen. The
polymerization is generally carried out for a time ranging
25 from about 1 to about 8 hours, preferably about 3 to 4
hours. After completion of the polymerization reaction,
the pH of the polymer can be adjusted to up to 10, more
specifically, from about 6 to about 10.
The polymerization product is usually dissolved in
30 aqueous ammonia typically by adding the polymer to the
aqueous ammonia at a temperature of between about 75°C and
85°C which avoids coagulation or the formation of a high
viscosity product. However, ammonia can be added to the
polymer if agitation is adequate.
35 A two-stage polymerization process is also
contemplated, generally the second stage polymerization is
performed under the same temperature and pressure
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condenser. This stage is usually carried out in the presence.of-an ,

I nert h as.nitrogen. The . pol ynmeri zati on, | ral |y
carr|é88§ﬁ?§§§ a‘time ranging 25 from about 1 tongﬁﬁggﬁgﬁgurs,

preferably about 3 to 4 hours. After conpletion of the
pol ymeri zation reaction, -=§p&.pH of the polynmer can be adjusted to
up to 10, nore specifically, fromabout 6 to about 10.
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per f or gRAyENde o R oiATEs IsEeE At ure and: pressure . _ WO 96/ 38300
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usual | &sr anpeliymen descrlbaﬁxnn .3 o Pajoent oNbouSs070, 164. ‘To In one
embodi gRok 9E bifedd Ul thid WiRining hdflomer feed, St 45 *nBRkHER" | zalion in

e seed or. cdre | conprises up to a .% of a
d|ffer§ﬁ?dp9fyﬁﬁﬂss&ﬂW€RF1°n--as a pol ymer described in U S Patent -No.

5,070, 164. IEOthe coautﬁey of &tﬁi&ieshvmidsue res8aliyy SRACHBhHohaed, the
nonomnmeg t hi. s ventlon e ,coating of this

|nvent+ﬁnse&§E§FPy% 3 %ﬂﬁﬂ) groups (#E'sé*%ktﬁﬂdfkbﬁ+ atR of groups
(i), (prodace i terpolymer. Haowestkice the efgrmylation Hoanvbe, mhlie

LT b p5Ed Uaait e nonemed " RGP, glgfpene MoroTr o ench 0T,
5 w.% of A sress-linking agent mayibeuseful. = Iowikevelazene or 1, 3
-butyl @ega Bl yCobsdi ¥BaRAS WHAlS Uf AYcross-linking -agent, such .as
divinylbenzene or 1,3-butylene glycol dimethacrylate or any
other cross-linking agent known in the art, may also be
employed, but is not required. It was found that the L -
effect of the chain transfer agent, typically iso-octyl
thioglycolate, which lowers the molecular weight can be
balanced by the effect of the cross-linking agent which
increases the molecular weight; therefore, when higher
levels of cross-linking agent are used, higher levels.of
the chain transfer agent are usually used and vice versa.
This helps to balance the propertles of cohesive strength.
and sealability. - _

The emulsion polymers of the (a) coatlng have a weight
average molecular weight ranging to about 150,000, _
preferably from about 20,000 to about 50,000 as determined
by gel permeation chromatography (GPC). The foregoing can
vary depending upon the comonomers used. It should be
noted that the measured T, values will typically be
different from the calculated T, values for acrylic
polymers, typically those containing acrylonitrile.
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for |atdg =sol ubl e. S trans tion
t enper atffpr-e—ef—eerytonttr+te—ts—5 atott—9rF et Hre—gteass
1ot ransitifon tenmetRyyuUr 8ceilate honopol yners fromtige (ii) and (“II)
nnnonermc gr oups_ar e [Tsted rnf rapre I
TABLE 1 Ethyl SacomMdakBnoner G oup HomopddZ/ner _T[err] f[err] O
10 Met hyl ryl at 8 Et hyl
acryl at Isop%opyi X Eateq - y
Butyl acrylate =54 : ".
" Isobutyl acrylate =43 ”
15 Third Monomer Group | |
Acrylic acid _ 106 "
Methacrylic acid 185 "
Itaconic acid. ' —— _
Sulfoethyl methacrylate —
20 Maleic acid —— "
Crotonic acid ——
In calculating the Tg of the polymer is related to the
ratios of the weight fractions of the monomeric components
and the Tg's of these components, so that when a terpolymer
25 made from three monomers is being analyzed,
1 = Wn + We, + Hes

SUBSTITUTE SHEET (RULE 26)
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| sopropyl acrylate -3 But yl acrylate '
Third

-54 : | sobutyl acryl ate -

MonomeY® &"3350 ' Acrylic acid i’lé'l‘lUS96103782_L06
Met hacrylic acid 185 Itaconic acid
Sul foet hyl net hacryl ate ——16-="- 20 Mal ei ¢ aci d
Crotonic acid In calculating the Tg of the polyner is
related to the rati os of the weight fractions of the nononeric
conpomyg and the Tg s of these conponents, so that when a-

t er pol de fro re ners I s being anal yzed, [err]
WO 96/%8300*‘ SF' the EelB ° PCT/ US96/ 03782

--16-T1, = the T, \dﬁartme first. mﬁimel]':: the Tferr] of the terpolymner

:Lgr;]gébnd%g[frgfgghé add étmﬁwéfe T[erf] ofTEﬁ;rlhrrEihrGro-rl;ngr;] °
V\[err]l‘gsﬁﬂéleve'«l‘sgmf fhe thhukr ) MenAmer ¢ st nononer; V\[err] = the
vei ghiy, f racti@wéighterp86€06n"BROERE; £AREt monomer; | |

We, = the weight fraction of the second monomer; and,

Wes = the weight fraction of the third monomer.

After drying, the resulting formulation adheres to the
packaging film substrates even after exposure to moisture.
That is, the formulations retain a significant'amcunt'of
their original bond strength even after immersion in water.
once solidified by drying, the (a) coated surface does not
adhere to non-treated, uncoated f11m surfaces such as
untreated polypropylene or (b) acryllc-based surface
coatings. However, by conventional heat sealing techniques
the coéated film surface will adhere to a (b) acrylic-based
surface coating. . _ _ _

The emulsion polymer formulations oif -he (a) coating
are very useful for imparting high seal k::: strength to
packaging film substrates, particularly coatzd polyolefin
film, such as polypropylene film substrates. Examples of
substrates which may be used include cast and oriented
olefin homopolymers (un1ax1a11y or b1ax1a11y oriented),
coextruded films, white opaque film (such as a film
comprising oriented polypropylene containing a strata of
voids). Contemplated film thicknesses for coextruded films
range from about 0.5 to 1.5 mils, specificaliy:about 0.7 to
1.25 mils. Examples of olefin homopolymers are
polypropylene, and polyethylene, including high density
polyethylene and linear low density polyethylene. The
polyolefin substrate can have a thin layer (e.g. about 0.25
to about 2.5uz) of a non-polyolefin such as nylon or
polyester (e.g. polyethyleneterephthalate and
polybutyleneterephthalate). The substrate can also be



Werr} = the weight fraction of the third nononer. Af t er
dryi ng, wole /esionl t i ng formul ati on adheres to the packagi n®CGIim“stiddt r at es
even after exposure to noisture. That is, the formulations retain a
significant anmount of their grl gi nal bond strength even after

I ersion in water. once SoX'di ed by drying, the (a) coated
surface doge 0 h N-d:rea 0 I urfaces such
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ol ypropyl eng_ { substrat e ch may be
3seép| n(g%/‘t?é%l%hlé?téﬂﬂ BF?‘eanﬁh asmacumﬁeﬁq?&w I rré[&éu“i'un%?l(l al | yyor -

bi axi al lopposttéeside can be metallided,f iflors emnlte,opaqmpaﬂimimch as a

fil ' | t f
v|0| glns) n?%\i‘ﬂgg{‘!ﬂsb?gf’%kgn Eg'gggééQ la‘lg'g%%tru edlcﬁ qu.leﬂ £ @ (r)ang.e
from about O. 'meolqw5adhesmspe§| teoperptires belpw ghe T, of thes nj| s,

Exanpl e h a . é/gr oy
p0| yet h)sﬁ ene, § C?ﬁd?ﬁoﬂﬁbaﬁaﬁt F@ature o m neH

density et hyl ene and | i near | ow
densi t y mashyinability- ThEhe <=°atmf5§| present t%ﬂt%ﬁ"e ¥ thin
| ayer (%&fﬁé@uﬁhﬂcﬁ5w1ll not blogkoto 3imidar )oxofdszﬂmmol yol efin such
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96/ 3830@onditions. It was found that unlike p@h/ems[ err]

~17-- e%len%/ﬁce. fﬁeagéldoaoﬁltghﬁg Ofthbh%cfx‘yll@rfm%!é %&Pciﬁlf (a)

coatlng, a non-acr er|al surface
mat er i alogueriasiaventipen| dgep. n‘PFre F@italllzed £iddh be al uni num or
al um nurg Q@esl\/Et al deposition can be 5 acconpl i shed by techni ques

that are mel nh Lgehh%othnkhat the coatings are heat sealable,
but at relatively low temperatures. The surfaces, when
placed in contact with each other, under pressure, and
elevated temperatures, usually above the T, of the (b)
coating, typically from about 70°C up to about 170°C, will
become cohesive forming a strong bond to each other. With
certain polymers, such as acrylic, the bond created can be
stronger than the film itself. The seal temperature
required can be effected by the. thickness of the
composition on the substrate; that is, thicker substrates
can require higher temperatures for sealability. As those
skilled in the art will understand, the pressures required
and seal times (time required to form a seal) will vary
depending upon the temperatures. Typically, the pressures
will range from about 0.5 (3.4 kPa) to about 100 psi (690
kPa) and seal time will range from a few milliseconds up to
about 10 seconds. '

In one specific aspect of this invention, the film

substrate is primed with a material that helps to anchor
the coatings. Typical primers include epoxy-type primers
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metal lization art, such as vacuum deposition. ‘Thus, the opposite .

side can be netallized, for exanple, by deposition of al um num or
ot her wet9al3samat o t he surface of the.film © pRiteussansmdhesi on at
tenperatures below the Tg of the 10 ~coatings is an inportant feature
of the invention for 1 machi nability. The coatings present a snooth,
non-tacky surface whicir#8+=not block to similar or different
acrylic-based surface coatings under haormal operating condi'tions.

It wasSkehna@s: RaPodNSt¥Fene,dratex which Loptains a%?yl‘r‘-%s'&cﬁ?ﬂecoatl ngs, the

acryl ogpbki! Eupetionality, melaﬁlﬁéwlﬁommnfuedws not bl ock to
metalliz sur f aces. It has been found that t he

coati nﬁgfg?{éhxglﬁpeg'@&f’gbl o but at relatively |ow tenperatures.
The surfacexnowheneehnlques claac o iemplopet tfor tdpphyingt tise, (apder

(o)~ 4fia TBY compositiOng 3 o B a%%ut@ém[ U PRS0 1

will mpregna‘ééaerrercéﬁ@mém& subFtIALL b ok rmr deerdipped. Wth
certai g Pop¥aPed. Stehthe &%ﬁélt'z%tet Hes hasitkad eaiﬁis C‘n?éy BSe 25
stronger | m.i.tsel f The seal tenper at required can

f
be eff%‘i‘?%’ﬂpgiﬁg d *’MI giRRindss SPFRAYiNg or by, X’r‘?ﬁ] dFhEeEubst r at e;
t hat ispréadikgrkailiel,r brash or the ldie.r eqiti ris fucghﬁmp.‘&rmatures for

| tand, th
;S)regsgﬁﬁeésé%leqﬁl&gigg the coagfi%ga}'ﬁtqillrre%s? %ﬁ’ rr\%erd(,awc{g&1 &ejlgp?egsf%{']m a sgal)
wi ||l vegverse directegravnrg ¥edd ceatingpeGanerallylyfiaxithe the
Pressiiést cripp semablnege Eh@rmm%tm% %&%%&%ﬂﬂa{% Oﬁgg 5;' O

(690 a) and seal time wll nge ' frama few.m

about SRPGR hRsaPpiied 2 a, 1°?’n18N§ icqaldype @PR¥1qh kN jafvent i on,
the fidoBunt of fraubabbateons Boi 5e§/wcmlm zsqratler.l AlpddRirdips to anchor

the coalnoso. v og! sPL)IBbs 5AS! Y42, CRRY Be il erS eorany
--18- -from about s@c6h te abputygt-Yr gA3008t eg.wHinch denttienstidtm | east one

epoxyéﬂggg*&ggllty nelan1ne f or mal dehyde or. _ _

The (a) and/or (b) coatings may be compounded with, or
have mixed therein, other known ingredients or stabilizers,
antifoaming agents, dying adjuvants, pigments, waxes, corn
starch, silica,-colloidallor fumed silicone, . talc and-the
like or other compOunding_aids for surface modification.
such as those which are capable of qént:oiling surface tack -
and other surface properties. Blends. of any of the
foregoing ingredients such as a blend of silica, wax and/or
talc may be employed. Thickeners or bodying agents may be
added to the polymers so as to control the viscosity of the
polymer and thereby achieve the proper flow propefties.for
the particular application desired. These particulates,
typically, range in size from about 0.02 to about 10u.

The (a) and/or (b) coating may also bengfix from the
inclusion of a mixture of particulates having a mean
particle diameter of less than or equal to 50 nm but
greater than or equal to about 2u.

An effective amount of a coeffic1ent of friction
reducing partzculatelcan_be added to the coating-
composition. 1In general, particulates contemplated are
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appl yi ngve bessze) 5 and (b) conpositions to the subsPCIUSIHOII8T
exanpl e, when i npregnating or saturating the substrate, it may be
di pped or sprayed. If the substrate is coated, this nmay be

acconpl i shed by di pping, sprayi ng=ed9%y enpl oying a roller,
spreadi ng knife, brush or _the like. It is contenplated that, 6 typically,
the coatimerti | substapbiaddyhspherécaloparticulates.er SPefifckdativvur e
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pr ef er abl b Ok 0.6 / ' to the film
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anti f oarg W yi agdieUXBBLE: ORisYERN abowtefum CYHY a th starch,
silica, rné%?? a §%%gf§?rgg g'tl ixgone talc X . I iake oxfe%t her

( nd .t he
conpoundlinensienal, stEurkREe B FLI9XANE q'lnkagessucﬁ‘%ﬁ,h MBEFIMEh are
Ci'ipag' e éf¥e Wﬁﬁ@fﬁia?lyuaﬁanabaek from Toshitd @Eilldicone fame, [Wtapey ti es.
Bl ends o pf the.foregping i.ogredi e j lica, wax
103nd/ or worldwi &l %“?rai‘znbgﬁgngf%gg& g%@ce%e?ﬁs?" (;q;rse'ﬁeo y]i %éaggte%[és may be
added t acd he Thégeematevialist areonarketede undai dihe tixfadehdgame pol yner
and t her, Leve the n f i€ s i he particul ar
appl i cat Fg%sége%:rﬁea. #hgééegg?fi %8%3?2%!0%@ a %Jéﬁtrfylgﬁlcee{ﬁ ycff range in size
fr om abdfrickiontvedweing 1ppEtipulate is "Tospepmyd (3®5"and/or (b) coating

may al s isedhtid1 Py sPRerical glhBel Bea@s @nd nPLEN! [Fardidiadd iged at es
havi ng a nean

150, eat or AV CAntemRlaFEanoAROEhEF, patedory” 0¥ widbyl GRisqfent I oy
a coef f icf eftiotidni réduoing partiedlates imcliuddsatimoxyariie aideita o t he
\c/\%aglts/ngm as CSYPETh 169 (whi-22aakak sﬁgﬁ&ﬂkmfgﬁgﬁ{ﬁ are
--19-- porosity), SYLOBLOCK 45 (citrate-treated surface). The

quantity of particulate contemplated ranges from about

20 0.005 wt$ to about 1 wt.%, typically, about 0.01 wt.% to

about 0.1 wt.% based on the entire weight of the coating.
with these particulates, films demonstrating.a low -
coefficient of friction, good hot slip and low static are
produced. The uniform sized substantially spherical
25 particles also result in low haze which is useful when
films of high clarity are desired. A particularly
advantageous particulate combination includes a minor
amount of the substantially spherical particulate such as
"Tospearl 145" (in an amount of about 0.01 to about 0.1

30 wt.% by weight of the coating) and talc (in an amount of
about 0.05 wt.% to about 0.5 wt.% by weight of the
coating). _ |

The coating composition of this invention provides

effective barrier properties which inhibit the migration of

35 aggressive materials to which the film is exposed either by

virtue of their presence in the film itself or in the
product to be packaged. Aggressive materials are those
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about ipclude citruspaiy [fresheparsisuch amalemop emdorahge(in an armount of
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nposi ti on of, this . inventi.on IOVI . _effective

The co
bar ri B3t BFg inFE§QHﬁQﬂ?§qﬁFtﬂ¥°?#ﬁ?rﬁkﬁ *QﬁlRﬁ°@EPts suchggfessi ve
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S obd e 1 b W RRSELELLYY DE BOEd,
desirable to wrap these products with the thermoplastlc -
film without a protective liner. Therefore, films of this
invention are desirable as they will nct deform or
otherwise fail upon exposure to these aggressive materials.
other contemplated aggressive materials are tobacco-derived
or materials used to: fabricate or flavor tobacco products

- §

such as menthol. -

The aggressive materials even when not added to the
film during manufacture, can deform the film by virtue of
their presence in the packaged product. The aggressive
material will be able to contact the inside of the film
even when separated by a permeable liner so that the film
is not directly in contact with the product.

As mentioned above, one of the advantages of this
invention is the discovery ‘that the acrylonitrile--
containing coating prevents prObleﬁs posed by terpenes
which are often employed- for film moisture barr1er
enhancing properties. '
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-320-- ,which can cause the known filnms to deform under appropriate
t enper afyéygsge humi dity conditions and materials which ceporrosiegszdze
t hrough the known filns. Specific exanples of aggressive materials include
the oils found in spices, synthetically or fornulated scented or flavored
oils, proprietary release agents—-a@led to candies to prevent them from
stlcklng to each other and/or the packaging materials, proprietary
mat eri al s usmknpanmHw@r@mrbanﬁagrﬁggﬁnﬁﬁ?ﬂ-éy describefl im Sys&elns a
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I nventi %ﬁb@rt‘”thﬁfe% W Rarerabeirad! & ﬁﬁhedséamyor nah eb\ﬂ ghef ai | upon
exposure to ese a ressiye nmateri aggreSS| ve

mat er i alCRYRAN ¢ R ¢4 HEerBPNGy g?FQFgrggﬂﬁ F ite or flavor
tobaccomnmmi less dmuth651septéné nucleuihecaggre@hmvsyuﬁmawtdnp&m&m when

t dd t th ' h : f
hei - predzheeimers, B48 bECCTERLBE0 £g, BORCCFETIR, Blcyorleney) |2 ©

€551 ve ma Wil |
abl e tottm.myaiuq.he Sesquiterpenes{ Cistheodid taypenae G b @AY reabl e

i ner %Xﬁa%gfféﬁe withih StRetpabagctiasbirsontioh ¥t RerBanesQduct . As

nmenti one ove, one of the advantage i.nventi n I s the discovery
t hat théL§QTFQHﬁQW914;e§0%¥%|ﬂ¥ﬁgegﬁg?$nﬁn€ éV@ﬁPgeBP Aems posed by
t er penegevivait idfes Andnoeigr oygpescoff derivativese bahe|EErpahancing
prOpertb%EYmers can be produced by polymerization and/or
copolymerization of terpene hydrocarbons such as the
monocyclic and bicyclic monoterpenes and their mixtures,
including allo-ocimene, carene, isomerized pinene, pinene,
dipentene, terpinene, terinolene, limonene, turpentine, a
terpene cut or fraction and various other terpenes. The
polymerization and/or copolymerization may be followed by
hydrogenation under pressure. Preferred terpene polymers
are those selected from the group consisting of polymerized
d-limonene, bolymerized beta pinene, or a polymerized
synthetic approximation of d-limonene and beta-pinene and
mixtures thereof, Typically, the polyterpenes contemplated
have a molecular weight of from about 800 to about 15,000

M,. _
Examples of the Invention _

In the following examples, the measured glass
transition temperature (Tg) was determined using a.
differential scanning calorimeter (DSC) (Perkin Elmer 7
Series Thermal Analysis System). A thin film of the
polymer was formed on a glass plate and dried by heating to
about 110°C for about 1 minute. . The sample was then placed
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--21-- Ter pene hydrocarbons are general I in
Syste w096/38300 of Nomencl aturé for Terpene Hydrocar bonsaﬁ?:é;?z:o%g

I\/bnocycl ics and Bicyclics (American Chem cal Society, 1955), p.p.
3. Terpene hydrocarbons contenplaizedd ncl ude 5 not only CJerr]Herr]
hydr ocar bons but al so their hydrogenated ' derivatives and ot her
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m Xt ur care ‘ene
pi nen&he Tg was @meeﬁemeraterpu atna, midpoisite(dnflieatrion) Qﬁr pentine, a

t er peRg,& Wrhis{ £ H6h | PEgHHH. VaseaUpodizh HanAPdok , 3-93!3 Edition,
pol yneri zati on and/ or_coO olé r i zatl on na

hydr o RIS £ERHer » of ey &f 8PPEqd ﬂé?ﬂgr(?l’polv%lsoy‘éﬁ/zn)- are those
se: ectmek f\faqgilét mfgtmume@@ﬁreal T¢ 6anpohyyedepefding upon ¢Hd nonene, t

ol ymer i e in i-c, approxi mation
gf é Iﬁqﬁ)ztr@% ‘ﬁ%p egg%?‘%eﬂﬁdpﬁégngampig pﬁ\e?PﬁP(E"%H gﬁ sl'sgl cally, the
pol yt émportantrtembte ctchat often theemeasulredulTgr didfifigts frdm om about
800 tq 1-%8%1&?1% 3\pa1ue. M‘ffér&iffeﬁenlce b&mhe%h%fset 5, d nvention

In the oW ng exanfﬂﬂ nmeasur e ass transition
t enpeVlpes @Hmﬁv ugpﬁgegample, greatere than Abaxtanni ng

cal or ippetcer (DSC) (Perkin Elmer 7 35 Series Thermal Analysis Systen).
Athin filmof the . polmyrmd on a glass plate and dried
by heating to about 11 ut 1 mnute. The sanple was then

pl aced This example illustrates preparation of:an emulsion-
polymerized, nitrile-containing acrylic terpolymer -
formulation which is useful as an inside coating.

Using a semi-continuous batch process, a latex was:
prepared by continuously adding and metering 2412 grams of
the total monomer feed over a period of 2.5 hours to a
reactor containing 2900 grams of.water; 6 grams of 30%
sodium lauryl sulfate, as an emulsifier, and 72 grams of
freshly prepared 10% aqueous ammonium persulfate, a free-
radical catalyst. The premixed total monomer feed -
contained 59.7% (1440 grams) ethyl acrylate, 36.8% (888
grams) acrylonitrile, 3% (72 grams) acrylic acid, and 0.5%
(12 grams) iso-octyl thioglycolate (as a chain-transfer
agent). A feed containing 12.4 grams of sodium -
dodecylbenzenesulfonate dissolved in 1000 grams water was
added over a 3.0-hour period. The emulsion polymerization
reaction was maintained at 80+5°C in aijécketed,-glass-'
lined pressure vessel made by Pfaudler which has a capacity



WD 96+38300 PCT/ US96/ 03782
--22-- WO096/38300i n the DSC according to equi pment i nst r.uctMamEsIs0arskeat ed
at arate of 10[err]C per mnute under a nitrogen at nosphere up to
about 50[err]C higher than the anticipated Tg (to convert the
pol ymer to an anorphous state). Th'e*' Pl e was cool ed 5 at a rate of
10[err] C per mnute tqQ a tenperature. of about Sger ; bel ow t he
anti ci paP&dabguti 8 GddanSy) . TR G takie t 15R/a§p}“ol lowed in
whi ch tgﬂftéﬁpaaah&nbthfIamkﬁﬂhéﬂféedsuEhpprox1matélﬁ02e50]GraﬁslninuLe
uptoaot5C ti g [ this.cycle a heat
absorpti 8 % [%c;%egﬂa ‘I%elpﬁbeévhva%_. ?1%1?%%8%?’5#%%"}% ?gaﬁi dpoi nt
(infl ectlmn)aso’and to reduee tthens3salisis reoptent et myﬁ!}ulﬂénnbook- 3rd
dition, a Y (
oo V'F’-;El%tlut%d %%1%11 Cﬂg&d""é@ 8045 QIE%?e Rdar

t he neasure can vary ependlng

upon t hethe flusnﬁ‘isﬁq}'r?erﬂdg I‘B}Rﬂj 2R 9rRRS 05| %r%ﬁ'&?ﬁ'&lﬁon It is 5
| mpor t angmineniat, ed"l'l%‘teféf N d hﬁ:ﬁﬁa%f ez 5w éﬂ'&lﬁ§rv$11f:lﬁ O&élonlzed t he

cal cul at ed. val ue. i ffer e bhet vve.en th an be
si gni fi c¥Atery oF"eé'?aﬁad@d d:t"eg{}?r qﬁ‘e mixtype wasTﬁFige? npl e
i I 1 ust r agegsfcefaraanoaddf tionai houm- then cooledd.yneri zed,

nitrile-containing acrylic terpolymer formul ati on which is useful

as an inside coating. Usi ng a sem -conti nuous batch process, a
1d atex was prepared by contBXAMRBE\2 addi ng and netering 2412 gramns

of hen! flakin %@héxﬁﬂ%rﬁ\&‘uﬂe Rﬁid@.{hé’foﬂ é‘xi‘é’uﬁﬁaﬁﬁlé

react or cont al ni ng_2900 granms Of water r sodi um

|l auryl sE&wpgtantialdy §aF’!eerPr°£ﬁ:F57?sg%§F?é"ﬂfe #'vas £031_¥ed prepared

10% aqug@uéepmneumbhw ictimposd Hilgte was:: dss 6%; a mo gramsy st . Ehf
prem xed_t nmno fe i\ne 0 g et hy
acryl at e g% éo/af:gg ate, 3@ 9g*r a‘rﬁ?2 %%‘fasc?nﬁ? J3"(’}1"'( #gg@ acrylic
15aci d, angrs:ns% acrylic @tddgr and) 0 5% dcl%/lgnansjglwm’w?( as a
chain-trap ﬁ agent). A feed containing 12.4 grams of sodium
dodecyl benze eguﬂ'onate di ssolved in 1000 grans water was added
over a 3.0- homhepépiléemmetéhh%.sa#spmnﬁ? ithe iRypperties of each
polymer latex of the above Examples 1 and 2.

TABLE 2
20 i
Latex Properties Example 1 Example 2 -
Total Solids (%) - 21.7 21.6 "
Alkali solubility | Partially Soluble | u
Soluble
pH | 9.5 9.0 | "
25 T, [calculated] (°C) 16 31 "
T, [measured] (°C) . 40 50
Residual acrylonitrile, 10
p . .
- EXAMPLE 3
30 This example describes the,preparation of coated

films. _ | |
An 80-gauge polypropylene_' film was coated on the

outside with an acrylic coating coritaining 100 parts of a
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o

reaction was maintained at 80[err]5C in a jacketed, gl ass- i ned> . . .
pressure vessel nade by Pfaudler mhlch has a capacity ) WO |
96/ 383V0 96/38300 e PCT/ US96/:03.7AE96/03782

--23-- of about 3 gallons, The agitation was set at 150 rpm
After addition of all the feeds,"” aﬁ%groxi mat el y 2450 grans of wat er
were used to flush the various fal “and feed Jlines and to reduce

the solids conte f the si_on. ut ed ‘enul si on was hel d
at 80[%9f¥%?5r?? f FmBn@eﬁgﬁ:l 3ﬁrg'la§:e, meth}f%%ﬂ#&sa%r@%dded t hen
120 gmeetshadrglicaaoidus The T, of abhenterpdiliymerdwas abbutaBsdt.ZZSO gr ams

th " 2 t
\r']\”  d glfi-lé)rk’:c?ﬁ@:.ng ¢57 mpo g%&?ﬁ ag’%Bg S’:‘i‘:%cintae% #gﬁ rﬁ%sz%olo?%in Xture was
EXAVPIsEica, 0.5 parts tahcngppné ﬁh@ai@ﬁypﬁﬂnﬁﬂhQ; {1 et thls

Examﬂfﬁlm was prfﬁé@sﬁﬂﬂhiﬁbhyeth l%ﬁ@ﬁeﬁ?%g56 VSERBE pr MRSy Igl:omed
exce noner 1 0 o e
acryloéf%‘ d2 %‘E?ﬁlﬁt%gﬁis)aﬁa %% tS'Qg YRS p%p%g.gd withyay5) . ac?/yl iC
aci d, nsvbﬁséWdiﬁébgr@ma?ureoandt§t1ed at 1o4fbuoglycolate .

The f ol | ovigge, LBl fasb? {RE! BahlesRiAPCRE BEiRedhn coatea POIY™!

| at ex of tHeé abov
TABLEwWAt20 the nitrile contalmﬁaqaepetiinsﬂ of Bxapplescrl @l ings

Lat ex HOnG{difs coati EA@HQH éns al Eé%m ne Tot al
ol i g3 59 Gdide coating ¢ ions algo Gned 4 pagts . sol ubi 1ty
partlgqqpauba was) | apd O-4 parts talc. Film 1 was coated withgg| yp| e

the terpolymer of Examp1e915 Film 2 was &cﬁgea5w1th the'T[err]

[calc%lateq| ‘[em;(axample 5. 16”

QQMEABAIIYE.EXAMELE.&. :

For purposes of comparison, a film was made by the
same procedure as Example 3 but it was coated on both sides
with a terpolymer of methyl acrylate, methylmethacrylate
and methacrylic acid. The film of this example is

designated Film 3.

EXAMPLE 5

Fifty bags were formed from films made in accordance
with the above examples. The bags wvere 1oaded w1th four
ounces of "GUMMY BEARS" supplied by Hershey on a erapac
vertical form flll and seal machine. The bags were exposed
to temperatures of 85°F (29°C) and 80% relative humidity
for 30 days to determine their ability to resist prolonged
periods of high temperatures and high humidity and exposure
to contact with aggressive materials contained in the
candy.

The results reported in the follow1ng table
demonstrate that a temperature and hum1d1ty resistant film
is obtained at higher 1eve1s of acrylonltrlle and low T,.
Film puckerlng was evaluated by measurlng the percentage of
packages containing pocks which was determlned by visually



T[err] [neasured] (O 40 50 Resi dua

acryl oniwg t g, - 10 12+ 30 PCThiss6/63982 D! €

descri bes the preparation of coated filmns. An

80- gauge pol ypropylene filmwas coated on the outside with an

acrylic coating containing 100 pam=25e- a WO 96/ 38300
PCT/ US96/ 03782 - --24--

pol ymer imepectingntheypagkagest endrrmwmmatdmrm@emcpf packages
net hacr il & aShAtainbd Egekg]ogfphgﬁehggpolyner was about 55[err]C

The coating conposition also contained 40 parts coll oi dal -silica,
0.5 parts talc and 8.5 parts carnauba wax. The 5 filmwas prined
wi t h pol yet hyl enei mine (any suitable prinmer woul d be accept abl e)
and the coating was applied with a reverse direct gravure and dried
at 104C. The inside of the sane filmwas prinmed then coated
with the nitrile containing coatings of Exanples 1 and 2. 0O The

i nside coating conpositions also contained 4 parts car nauba wax and
0.4 parts talc. Film1l was coated with t he terpol ymer of Exanple
1. Film2 was coated with the terpol yner of Exanple 2.

COVPARATI VE EXAMPLE 4 5 For purposes of conparison, a filmwas
made by the ' sanme procedure as Exanple 3 but it was coated on both
si des with a terpolynmer of methyl acrylate, nethyl nethacryl ate

and nethacrylic acid. The filmof this exanple is designated Film
3. .



Experinmental Results : EXAMPLE 5 , ,
Fi ftqu\t\ere formed fromfilLns,gade in accordance i i.0ed he- above
? epostifalts

exanples.  The bags were | oaded with four ounces BEARS"
supplied by Hershey on a Mrapac vertical formfill and seal
machi ne. The bags were exposed ‘to tenperatures of 85[err]F

for 30 days tm determne their

(29[ Fant—o o0 . C
abili resi st Jrol onged periodd of high tenperdtufes and high
hum 1d“eém reg o tg ntact willt h aggressive fhtelj al s contai ned
int o candy. o Q g he gesulits reported in 2he% ol | owi ng
t abl Saar®d St r g 8l t Bat B tBH& at uffe and humidity g esiwst ant film
i s ol Ene Fteid gher El'@leBsyc| aBryI®m i 1e and low T[ &l r] S Film
puck igg vvagcﬁ\@%u@‘t Edgaygqgagurgngéﬁemercent age of o o packages
cont gji ndng| poc&sO wnicc: wasmdetmkm:ne Eyoi sual l'y FCT/ §S96/ 03782
--25-__inspecting the phckages! and count ng t he nunber al pgckages t hat
cont §fi ned,pocks or puckel s. WO 96/ 38300 ¢ @
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As notetwoss3Badd e 1, in film1, which was coated w th PCT/USO603T8Y ACN AA
terpol ymer containing 37 wt. % ACN, package def or mati on because of
puckering was limted to snmall areas in which there was a skip in
the coating (an area of 5 I'nconpl ete coating or a defect in the
coating). \Were there was, a skip in the coating, the region inside
the skip As noked dayJiahle ducker bRt « HEhIRR KERF ngeated nei Propagat e’
under neghhgg/gw/m derdlsmidd |gometimihg 37 swt a2 kack, - packagepr opagati on

was unexpected. .Film 3 whi ch oated with ont a| ned no
e vasaBESTRaLion Reratike be' Bucitiidi Had Mnifen o fia £ R8>
bot h comhaWhetdhAﬂi;ere was a [EMip LinHiheh mﬁmmeﬁamm&@f(w vvt%vs 28

reél st aﬁegopglete E‘ﬂ'&t&%ie“ ng %[g rdhe té@;&fﬁéj“ 2T‘Eﬁé¥| | s were al so

t est ed thergr wascei @#i@gamﬁhq oating, tl?%d?ﬁ?%@ oinsidenthenslibn gr ound

bl ack pgpReLeverei)dpuckered Bt Rhe ?@i&ﬁé‘w&ﬁi %MtVﬁfb agbl
fresheners such as ‘Rlpl e a| r eshener o\rmiq eshener and

cedar vBBdeEPgaER areas whi ]f' £aghed a:le?lclfo ke hand
formed propag atﬁ.@ﬁkwg@s mquiecnmﬂ.al Ridma 3 awvhixly wis nedstéedl withnt ai ni ng

2??2?3544%%@99 o Tortiined o, pR Weld 2 LfOUA Tleraa, o, o0 i ror
1 nont hcompapidgt Fidimng atiths Ftld-neﬂ.erwl}lﬂ:h both cqitained ACK, 29[ err] Q)
and a”bi?f#: Eughﬂ:hyc%?:‘iaqn%Y%ﬁe E ucq<7|:wt% vs. 32UEI T4 angd 80%

relative erin glvenaratlngfromOto
5 basedwhich haduBo%Wu&kroBB@PvEHan has Wn&?%"&? ff® lows: 0 =
Unaf f ecb@€kering. 1 = One or two snall dinples (pass) 2 = Afew

| sol ated di npl es (nmarginal) =, Several dinples and a few dents
S (fail) 4 = Heavy di npl es%dents (fail) 5 5 = Heavy

di npl es and 'nhevyialmst wefkaialso tested for Proteshildrs ajatimsttese are
reporte]geégtipg Lghgo%ﬂQained in %ﬂ black pepper, ground

nutmeg, ground cloves and various air fresheners such as

apple air freshener, orange air freshener and-cedar wood
0 blocks.

Films 1, 2 and 3 were used to make hand formed
packages which contained a variety of materials containing
aggressive oils. It was found that the nitrile-containing
coatings offer improved protéction to a broad range of

5 materials even after 1 month of conditioning at 75 to 85°F
(24°C to 29°C) and ambient humidity and 3 days at 85°F
(29°C) and 80% relative humidity.
Film puckering was given a rating from 0 to 5 based
upon visual observation. The ratings were as follows:

= Unaffected
= One or two small dimples (pass)
= A few isolated dimples (marginal)
Several dimplés and a few dents (fail)
Heavy dimples and some dents (fail)
= Heavy dimples and heavy dents (fail) ,

The results of the test are reported in the following
table. '

Vi & W N R O
]
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--28- Fi | m Puckering Test Results %Picé

Fi | m WO 963830 | 1, 2 Film3 Ground Nutnmeg — PCI/US96/03782

0.3 5 G ound Bl ack 0 0.5 5
Pepper G ound d ove -.28== 0* 0* 5 *The
spi ce appeared to have sone interaction with the coating even though the
package was substantially_'unaffggngg;?y t he spice. Fi | m packages
made fromthe Filns 1 3. were flLlled with apple air freshener, orange

air freshener and ced condi tioned at 75 85F

(24C { Z9Terr]C) and annl ent ffffi“fT‘”T;"Tffﬁ?f““““ﬁ‘ii?ﬁ*—iﬂiziof t he
filmsjlisSpdmmted in the fol] owi Rjlmable (5. Film 2 Film 3 l Film
Puckelfi ng Spi ce . OI' Filmh1l Fi lm2 Fi 3
Appl elLAl Sim:lcal: ﬁmeg : 3 3 0.3 2 __OrBnge Aillr
0 Grourfd Black 1 0 0.5 s

Pepper _ ' S _ : '

__Ground Clove_ . 0* __74;; o* __ 5 ,._

*The spice appeared to have some 1nteractlon w1th the
coating even though the package was substantially
unaffected by the spice.

Film packages made from the Films l, 2 and 3 were
filled with apple air freShene:,_orange air freshenef and
cedar blocks. The padkéges were conditioned at 75-85°F
(24°C - 29°C) and ambient humldity for 7-8 weeks. The
appearance of the films is reported in the follow1ng Table

5.

Spice

Apple Air Freshener 0 3 2

Orange Air o | 2 1
Freshener ' " '

Cedar Blocks

The films were tested for sealability properties.

HOT TACK TEST

Hot tack was evaluated to determine whether Films 1

and 2 would run on high speed packaglng equlpment. In the
hot tack test a film speczmen is placed over a sprlng and
bent into a "U" shape with the sealing surfaces placed
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Freshener | Cedar Bl ocks 0 0.5 1
EXAMPLE We 26/38303he fil ms were tested for sealability prop@curuessc/s3i€l TACK

TEST

Hot tack was evaluated to deternmine whether Filns 1 and 2 woul d

run on high speed packagi ng equipnent. In the hot tack test a film specinen
I's placed over a spring and bent rnes8-z "u shape with the sealing surfaces

pl aced

VD 96/ 3830

PCT/ usodqgether. The spring engs are closed and the fgallng

t oget hersurtfacesprare pmieedrentbothel jawst b€ acalrimp sealer tocsmdkaces are

pl aced |nto the ] o t Whil e the
?% éégﬁlﬁgaﬁfﬁs Qrgaﬁﬁosed the ﬁ% eggL

seallng

|ns are c osed on 1S d. The anmount

of tensitemgign ri)s eelrased. The @BOBBFIth§e§§éP§ dsdﬂm)|§qﬁﬁ9dun t ack

val ue. 11 e seals apdﬁfuﬁsoﬁhélﬁgtgﬁhﬁkf9&15@ s al ntd tagie

denonstr at over nPerature rangln% f.rom bet ween 160[err]F and
240[ er r MRYUE| [@F 50 g/in f°€n’6 ingc} and 2"was demopsEratedrQvVeSTH TEST
10 a tempéiaﬁﬁrée@énQiﬁ@nﬂfbmwnétwéahuasedeananaeoPan71hc

t est f|In1qu%g§§y bet ween the jaws of a "WRAP- ADE™ cri np - seal er
so that 3% Verse dlrectlon of the filmwas parallel to the

Bhen tested by pulling the sealing

o oo vl g St DSt fhe Byphuased BB pEISGER 200 o/

both Filne

The nlnﬁ%ﬁﬁ:ﬁ%ﬂmtﬁgﬁﬁF%&YwQP%We$$Iﬁ%eljaﬂﬁ 9fwas "WRAP-ADE"; &Rl using a
mul ti pl geldlers e anaﬁlmea& ﬁmeheﬁfectmn of %8al FilmAwhigd M speci nen

was pl aced qver. the seal er'’ FE g Eh surfaces to be

seal ed R@F@ljelcdp the Ja“stodgkﬂe?e?}ng?ﬁe PHe2B B56Ssi de) .

The fil By pulling tuﬂwseaEEmQedurﬁaceshawayaftbm éﬁthrotherseaseharned,
Lsthe strengths exceeded 200 g/in for both Films 1 and 2.

0

The minimum seal temperature of Films 1 and 2 was
tested using a multiple bar sealer using an "ASKCO" heat
sealer. A film specimen was placed over the sealer's
"Teflon" pad. The surfaces to be sealed were placed
together (inside/inside or outside/dutside). The films -
were inserted into the sealer. After the seal formed, the
free ends were each placed in the clamp of a Suter Tester
and pulled away'from each other. The minimum seal
temperature for Film 1 was about 160°F (71°C) and the
minimum seal temperature for Film 2 was about 215°F
(122°C).



free ends were each placed in the clanmp of a Suter Tester and

pul | ed away from each other. The m nimum seal 25 tenperature for Film
1 was VP®IB3AGB0[ err] F (71[ err] Cy =&t t he m ni mMPCTAISA6/03782TpEr At ur e
for Film2 was about 215[err]F (122[err] Q. WO 96/ 38300

PCT/ US96/ 03782 --30--

EXAMPLE 8 In this exanple,'aoﬁﬁatlng made with over 50 wt. %

acrylonitrile is described. - Eaﬁbgiggiggg the acrylonitrile coating used
inthis Exanple, the same proc anple 1 was followed except the
monomer cofoditiisorexarpBs, A eeatingawageavéth egesySacwi.Gnitrile, 5%

acrylher§qu%fyyijhmiguaéggﬁqbeah|oglycolate ‘The latex of this exanple was
al kali  Soluble, had a total sol]ds,content .of 20.9, a pHof 9.8, a

cal cul at ed I} @aking the @chyioniexile Foatipgoused iB &bdsent of 9 ppm
The rrgnampueqoaiuewssm p:&ﬁmhi-@ ASCERaMPIEC10Vad BHLTBHed2 gauge

appr oRTRRPE 78 SorPRsih SREFRS foR (a8 S5 8a nefAVL et iidre. S The 111 m
was déskgﬁaaetﬁmdnmtrlle, 5% recxplienacidnanid s oisoadetyl 30[err] C was 30
cc/ 109@%39%% es/ e 1a 'Bf“ﬁ&'i‘%séééxgﬁfé‘%éétéﬁ jgnged from about

215F - 100" arati pur poses e oxygen barrier

pr opefeluble PPﬂnﬁStﬁﬁﬁ;tﬁgiiﬂﬁ can#%&ygﬁnzﬁa?r|érP§r9§e9tBesaof Film3
under chguia¥adc e db¥i 9173°¢Va§néZQcﬁééQauaquab%g'l%ﬂ%ifﬂ@/ conQH;E@H ng Film

4 with Film3, bofh accepted water and sol ved-based pri-nting i nks well,
yet, ®FI#h BPRad a nuch | ower propensity for picking ink from anot her
printed surhecnpnomemompmtmhqcwdaIcoéted to the surface of a

primed 92 gauge b1ax1a11y orlented polypropylene substrate
in a coatlng weight of approxlmately 0.5 g/1ooo square
inches as described in Example 3. The film was. deszgnated
Film 4.

The oxygen transm1s51on rate at 30 C was 30 cc/loo
square inches/day. The minimum seal temperature ranged |
from about 215°F - 230°F (101-110°C). _ L

For comparative purposes the oxygen barrler propertles
of Film 3 were tested. The oxygen barrler properties of
Film 3 under the same condltlons was 120cc/100 square
inches/day. COmparlng Film 4 with Film 3, both accepted

water and solved-based prihting inks well, yet, Film 4 had
a much lower propensity for plcklng ink from another
printed surface, as compared to Film 3.

a

EXAMPLE 9

This example describes the performance of a variety of
outside formulations.

Oriented polypropylene film samples were prepared
substantially as described in Example 3.

To make outside coatings used in the films of this
example, coating formulations were prepared substantially
as described in Example 1, except that different monomer
proportions were used. The final formulation of each
coating contained 0.5 parts per hundred parts monomer (phr)



This exanpl e describes the performance of a variety of outside

formul agiepis.-. . . Oiented pol ypropyl ene fil msanpl es weperpsasmarsd
substantial ly ‘as described in Exanpl e 3. To make outside coatings used
inthe films of this exanple, coating formnul ati ons were prepared
substantially as described i n ExanpBd=%, except that different nononer

proportions were used. The final formulation of each coating contai ned
0.5 parttalser 4urkhecsbbi¢a aBdoRePhrpHaX- [err]
PCT/ US96/ 037 &phe 1ns:|.de coating used on each film was3prepared tal c,

40 ph I d 5 d t, d h
{1 wasumron Ly s 'Sscripad, iz PyamelfclcPPRolORTSRaRIS 1 and

cont ai nedt Q;Bmethacryljul: dcidi hatrvki & acrglofitwiles andyBomitt.® | e and 5
% 5 Acr a | &t 3l[err]C.
5The coataicﬁ‘a’]\ﬁe g%%is&r aﬁl’ig';e %gﬁqug%l:&i g ggagg'd\%out 0.60 g/ nsi .

The nononer s Thel eaaloing weights vangad Supli gbout 0.55 teoaboME used on
each fil ted in the follow ng 10 tabl e. WO 96/ 38300
PCT/ USnggggé - 32-

TABLE 6 The monomers and monomer content of the outside

coating used on each film is reported in the following
10 table.



Fi | m No. Mononer s Ratio T[err]C

NA/NW%%@@&MA@o .40/ 10/-45/5. - 57- . 6 @Eﬁ#ﬁg@n §0/10/45/5
59 MVA/ VA VAA 60/ 35/ 5 nmeasur ed
Tlerr] of FilmNo. 5 was 149F (65C) while the neasured T[err] of FilmNo. 6
was 136[err]F (58[err]C). ++82+¢ foll owing Table 7, the hot slip,

bl ocki ng and seal strength of  Filnms 5, 6 and 7 are reported. SEAL STRENGTH

Seal strength was tested by contactlng t he outside coatings to the inside

coat | frearreor TR e STt RO SSferr=S=a=segond dwel | tinme and

5 psif (34 kPa) in an ASKO segggﬁgtben testlng seal strength by neasuring
the fjprece (ot regurTed to purtrrne seared |£| 183 dple&i'n an |l nstron

testi gFmithne BUGNkIn&ICs " Bl pcRatdowas neas@y®a by gontacting the
i nsi dg_coatingS. —n a |l aboratory ptess maintai ngd (ealelO[frr]F (60[err] O,

750 gbi (5,171 kpa) for_ 72 hours.|The force required to [feparate the filns
i s dglefnmined. b ol cAO/20/AD/3:008d t0 pull | the fil ms apart

inthe Lnstron tesﬁi?ﬁnﬂ?ﬁéh?ﬁAAFEHQ§9i8‘4§/5 0595|ip i a test for

ITaChl TAIT : I L_y. 1 =L |J VY JUNM9J [SAvAw,

PCT/ -9ﬁ/03782 MMA/MA/MAAper f of naopssygs evy Iagted byf passi ng a sanpl e
of t:VTT-r”*““““”“va*. O 10 5 freared to a tenperature
of about 127[err]C at . a rate of 45 |n/n1n The hot slip value is

a di mensi oFfbecReaRUFBEr Tprohi Biimplor na Wae IAPpF: ¢66°C) whilemmchine.
the measured T, of Film No. 6 was 136°F (58°C).

In the following Table 7, the hot slip, blocking and
seal strength of Films 5, 6 and 7 are reported.
SEAL STRENGTH

Seal strength was tested by contacting the outside
coatings to the inside coating and forming a seal at 219°F
(99°C), 2 second dwell time and 5 psi (34 kPa) in an ASKO
sealer then testing seal strength by measuring the force
(g/in) required to pull the sealed films apart in an
Instron testing machine.
BLOCKING

Blocking was measured by contacting the inside
coatings in a laboratory press maintained at 140°F (60°C),
750 psi (5,171 kPa) for 72 hours. The force required to
separate the films is determined by measuring the force
(g/in) needed to pull the films apart in the Instron
testing machine.

HOT SLIP
Hot slip is a test for machinability. Hot slip



TABLE 7 . Fi I m No. Hot Slip Bl ocki ng Sea

(g/in) woge3ssdsr ength SN 0.65 . :pcruseeBsrs2

410 6 0. 64 9.8 510 O

7 0.54 3.6 305

EXAMPLE 10 Thi s exanp+®3denonstrates that filns coated with
t he coating of this invention are resistant to the aggressive

mat er i aperffoumance was akupied oyt pagsingrachamplé of thecanﬂMed
Rel easefaaﬁmmfaata,g@élﬁﬁm eﬁhé@e:ﬁ”ﬁé&ﬁéﬂ césma temperatgor dogs. from

sticki ng_together have been known ent ed

ey
pol ypr opP! 1P7CICadth@ matds Ofrifd da/pin. 'The rd®rs2iPi vaiue sl | ow ng
Tabl e 8as@avenidior: dadd Gfumber roxﬁﬂlédilﬁ*nﬂhéchﬁfoﬁligi testas discl osed

her ei n, vent O oriente pol ypropyl ene fil m packages from bei ng

5 damaged™ 89 ine. t hese rel ease agent coatlngs The data al so show t hat
coati ngfwhrci contarm ress tnan Zo W. Yoacryromcrrre . obasgd on -
t he ent|re wei ght of the terpol yneTARBLBIR& prevent - package
def ormef i on _as effectl el _.Test, packag¢s were hand- foined
from orf efid® No- F%ﬁrgﬂ}Pene f gﬂ@g wit h|v&eRdus coatin
formul afi ons b known t echni gle coatin s&ﬁﬁ? b
13 NS paH-pa—-R—a-6-6-0+8aRep—im—th—-he—poc-
Exanpl € 15 The coatingjop sl m 14 wasfpgepared in O
t he projfedore—e et o-S—Paterm—ho 51 ,
two packages were preparedsﬁor gagh sanpl e. i
packagef were t111ed Wtih "GOV BEARI candi es and VIO 96/ 36300

.0 PCT/ US9b/ 8378 0.54 | 3.6 __34_. bx888ed to tenp rature
condi tions of 85F and 80% rel ative '

EXAMPLE 10
This example demonstrates that films coated with the

coating of this invention are resistant to the aggressive
materials found in release agent coatings for chewy

5 candies. Release agent coatings are used to prevent chewy
candies from sticking together, but they have been known to
deform oriented polypropylene packaging films. The data
reported in the following Table 8 show that coatings |
containing acrylonitrile, as disclosed herein, prevent

o oriented polypropylene'film packages from being damaged by
these release agent coatings. The data also show that
coatings which contain less than 25 wt. % acrylonitrile
based on the entire weight of the terpolymer do not prevent
package deformation as effectively.

5 Test packages were hand-formed from oriented
polypropylene film coated with various coating formulations
by known techniques. The coatings used in Films 8 to 13
were prepared in accordance with the procedure described in
'Example 1. The coating of Film 14 was prepared in

0 accordance with the procedure described in U.S. Patent No.
5,040,164. In the test, two packages were prepared for
each sample.

The packages were filled with "GUMMY BEAR" candies and
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huni diY9 2433980 days.~ The films wef€ visually i nspect ed PCARISEN378N a rating
a 0-5, as defined in Exanple 6. A passing rating was < 1. A separate
rating for each package is repor;gd in the Tabl e. TABLE 8

Fil m Resistance to Rel ease Agents™on Chewy Candies Fi.l m Coat i ng
Mbno oIt e ture P35 Rati o
[err”%&pose Hemperature ﬁagéloﬂﬁlgf/§5 F apd 80% rejative 9
NA/ACRHmAdltY fqny%ﬂwQ?YS- 1Hie filmscwere visuadly inspeate@N AA

80637é§d glVéﬁJa ratlﬁb(h 0-5, asléefln%?SEﬂ/ﬁﬁaﬁ 6. %52/35/5 120
Nﬂ/ACRPﬁﬁlng rﬁﬁ%ﬂ?ﬂﬂ?s < éﬁé seEPSF%P5rating for each ppEkame MAA
51. 5/ 4é. reportesh in the Table) Theoretical Val ue The data in Table 8
show t hat packages coated wrth the coating conposition of the present
invention were resistant to trmeiiiggrﬁ_agents coated onto "GUMW BEAR'
candi es. Acrylonitrile-containing C ngs having a glass transition
termleraturﬁimtﬁealéban&en&s_ﬁtella%et Agefits i onlify 4 ai ni 09
acr y| [prrEeTrre—Ty =g s = _w~~~v+ ————————— Sk 0
basedf on f{Emt ot nﬁ [ ' a-ﬁQE R oflless t han
1. Infcontrast, Jcoatings with a ender at ure OF eater
than pO[err] C amd either less than 25 wt. % or_Jr
acrylipnitrile a¢hi eved unacceptpbl'e ratings (c _ ¢t and 14
with JFi | ms810- 1] an&AYACN/AA 46/51/3 .
" 9 MA/ACN/AA 36/59/5 | 135 | = 1,5
10 EA/ACN/AA 60/37/3 60 0,0
. (6) |
1 EA/ACN/AA | 60/35/5 | . 60 0,0
- —1 (16) |
12 MA/ACN/AA | 92753 | 60 3,2
_ : o 1 (16) _
13 MA/ACN/AA 68/27/5 | 88 | 0.5,0.5
14 MA/MMA/MAA 51.5/44.5/4 | 135 5,5

* Theoretlcal Value

The data in Table 8 show that packages coated with the
coating composition of the present invention were resistant
to the release agents coated onto "GUMMY BEARY candies.
Acrylonitrile-containing éoatings having a glass transition
temperature within the range of 10°C to less than 50°C and
containing acrylonitrile in an_amoﬁntkof gréater than 25
wt.$ but less than 50 wt.%, based on the total weight .of
the terpolymer, achieved a rating of less than 1. In:
contrast, coatings with a glass transition temperature of
greater than 50°C and'either less than 25 wt.% or more than
50 wt.% acrylonitrile achieved unacceptable ratings
(compare Films 8-9, 12 and 14 with Films 10-11 and 13).



WO 96/ 38300 PCT/ US96/ 03782 _
--35-- woye vgswp Conparing Films 12 and 14, it is apparentpdrneseemsrgaough t he

presence of acrylonitrile enhanced resistance to the rel ease
agents, the results were unacceptabl e because the anount of
acrylonitrile was too low. In Film3f=-=a 5 rel atively good rating of 1
was achi eved; however, it was observed that any nificant flexing
of the Cempagdngwiidms 12 and \}y ditocks raRRAYAGE nBhAE aﬁﬁ%ﬁl‘gagfhéaused
the pacéf’ﬂ@e}ﬁe of acryfl%dlttﬁQ.é &fthancéld res:Lstam::eT'libS't:.ﬁéarrpI e

il lustrates preparation ane | si_on

nitril er9$ﬁP§PnPH&’!’f§at hdrere unac$5$ﬁﬁ¥ge i %ﬁcﬁT’thFQel nventi on.
A 10 L amagher owaadﬁwcgﬁd:nmnéw w2 kap doowni zEnl Rbler9, a = and 13.0 g

of 10% so dode I rapil JAZ5).  Wile
5 sweepi n§® ?ﬁg’TXﬁiyg?é\ﬂaeﬁzaﬂ%%éeég édééﬁ'{é‘@%é ‘ﬁ%ﬁ‘s’yﬁéa? 0 80C.

In a sephservedeshalt, aaxysmmﬁmanﬂat%}mnqwﬁttbﬁ package \!\thphepar ed

from 34 Ooé(he.g t®aused t aekfdgdetgni zed

wat er aﬁa 2[& anmoni Sﬁeper su fate Thxy)a use aml}r%nlﬁum per stlgf ate was

added tﬁallﬂ\etbsl kesdnr with sufficient tinme to permt it to dissolve

conpl etel y. I n anot ggaMpgFsall a nononer feed containing 49. 9%

met hyl et hacryl ate, 44. 9%, l.oni t r|Ie and 5% net hacr aci d was
-0 prepar ed froﬁ’¥‘i~§86"6 %ﬁf& Rreparation o &' 3’8}’}?63Pt rile, 138

g net hapéeYymerdzed nﬁ.trﬁl@qcmmam:.ng heat smbgd:qtbime and 50 g

dei oni z r%;%,q@red catal yst solution of 41.4 g 10%
anmoni uﬁgrmigiélonerosfuftpite ar‘(} dei oni zed water was added to the 10 L
reactor. Aftarlp ﬁ-orsamqm aas eﬁi’dﬂtg% with 13529 @rdeienized watey

commencgdy 1308 PR os’ A iES merazéﬁ@éﬁnﬂénate deidliiﬁéa 0;/6: ha
I U1 (0] e

5 2001 actHATABALAATS) 5o MhS: ST ping’ dhtehanme vl BitroTey, Sher e,
conpl et batcAd¢akl heated to 80°C.
In a separate vessel, a surfactant/catalyst solution
was prepared from 345 g'lo% sodium dodecylbenzenesulfonate,
655 g deionized water and 4.14 g ammonium persulfate. The
10 ammonium persulfate was added to the solution with
sufficient time to permit it to dissolve completely.
In another vessel a monomer feed containing 49.9%
methylmethacrylate, 44.9% acrylonltrlle and 5% methacryllc
acid was prepared from 1380 g methylmethacrylate, 1242 g
5 acrylonitrile, 138 g methacrylic acid, 27.6 g isooctyl
thioglycolate and 50 g deionized water.
A prepared catalyst solution of 41.4 g 10% ammonium
persulfate and 100 g delonxzed water was added to the 10 L
reactor. After 2 to 5 minutes, addition of the monomer
0 feed commenced. The monomer feed was added at a constant
rate over a period of at least 2.5 hours but within 4
hours. Addition of the surfactant/catalyst solution
commenced after about 10%. After completing addition of
the monomer feed there was about 5-10% surfactant/catalyst
5 solution remaining. The remaining surfactant catalyst
solution was added over a period of 15 to 30 minutes.
Thereafter, the reactor was held at 80°C for about 30



t he nononer feed there was about 5-10% surfactant/catalyst 5 ~ solution
remai ni ng. The renmai ning surfact ant cat al yst sol uti on was added
over WOBRBME of 15 to 30 ni nutes:: Thereafter, PERUSHWHIT®r was hel d

at 80[err]C for about 30 WO 96/ 38300

PCT/ US96/ 03782 --36-- m nutes. During this
time the reactor was flushed wTTH%2000 g de| oni zed water. A sol ution

of a nmo 200 % .agueous. ammoni a and
800 qﬂggﬁgﬁgzed%w i‘?h%oq%%ésn% n':lJ %%‘g lé%élt'ﬁl!sihterrper ature of
about4QOPe9r}iel°nIHG%Maﬁ¢m'-l zation product was dissolved in the aqueous

ammoni a, Wat Boldditish &F é&&%cﬁﬁé S[err]C.
The a |tat|on°s ed can t?\wl ncreased whi lﬂ;ﬂaé di‘ng ét?"leb axpﬂfn& About 5

mi nut €20 a9t 3P¥a H“Fﬁé‘spm%‘r" e At g q%’h’g‘ﬁ%t‘?ﬁ)\'ﬁﬁ%peeﬁhﬂas
decreeq\@doué\gainnbnda wads hdiated o e tanpbrdtudeaick avsubegge@l 80[err]C

fo r andtgnallo d.to cocéji hqj{l.nal SO|IdS content of the
batch gﬂ?rifa PaRE tpll'ﬁﬁa J:ftﬁﬂﬁt FILPRF cal cul at ed
was 1&1’&[1@1:]1{: witht hgitakdongd wHidrer ]keepinmchlte Gﬂempera?ﬁxiné r]C.  Exanple

$58&aMDpReCy ﬁ?é&'&?.oh 2 QaBPRGE 10 AU e | Cul ates Tn

t he ac ?onl frile coatl nvent IO hr€é Toati ng

f or ma +m5tb¢eaaimeas dé&’&‘-‘lﬁoédq %“rﬂféieﬂ aldr &heielwyeni d 222,
Syl oivhd tdadéa) htre! dgh}:aGiWne)s maﬁ@re%‘éd 4. iﬁtdti@ﬁ” particle

8 ettt Mpantfhted gnd tha 15Eek Maminedd i GP6EFom ongarts por
hundreshp cand tnenlagloweahtoamnt. ofrhBy lfinAll Gdldas TARRAR. oS O. 07
oh" e e e bt 23159400 B A AL SRBIRE £, Uipgerier particle
par t |’JZ:,I cadgulatesh was 108’ em@e measmred db,amamahmrte epptoed to the
surfagecf a prined
Example 12 _
This example compared the performancesof various
particulates in the acrylonitrile'coatings'bf this
invention. . ) B |
To three coating formulations prepared as described in
Example 11 were added 8yloid 222, 8y101d 162 (hoth sold by
Grace) and TOSPEARL 145 (4.5u mean particle diameter, as
determined by scanning electron micrograph sold by General
Electric Company). The amount of Syloid 222 was 0.053 phr
(parts per hundred parts coating). The amount of Syloid
162 and TOSPEARL was 0.07 phr. A lower weight $ of 8yloid
222 was used because of its lower particle den31ty.
Therefore, all three candidates had about the same number
of particle/unit area in this example.
The coatings were applied to the surface of a primed
oriented polypropylene film as described in Example 3. In
this example the primer was polyethyleneimine. The
acrylonitrile-containing coatlngs were applied to the
primed surface to a coating weight of ahout 0.6 to 0.7
g/1000 square inches. The coefficient of friction, hot
slip and static performance of the three coatings was

evaluated.
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oriented polypropylene filmas described in Exanple 3. In this exanple the
primer was pgkyet hyl enei m ne. The acrylonitril e-contai ni ngCEO8H3gS Wer e
applied to the primed surface to a coating weight of about 0.6 to 0.7

g/ 1000 square inches. The coefficient of friction, hot slip and static
performance of the three coati ngs-w2-eval uat ed.

--37-- Hot slip was evaluated foll ow ng the above-descri bed
test proceduHot slip wass@vaFlaeed OrllevingOtheERPorerfescribed

NrddddiipedN IS generally used as an index 5 of the slip
behavi or plastic film_ _In this test the out si de .
coati ng S SR ENT_ S8 A ke £ L QI+ X Ran QaMBNCE T of t he : filnms were
tested. The iREffisidift (of "EFiobion ispgeRerally usedTast ah Wadek #SP- 101

ith 1Q0 /- 4 | ed. The_test . [ . t [ _
Uime of Sfoinbeahid beiavinn oot fastic guing” g BRigoheaR Bie hna (he.
baIanceohhsﬁduasaaﬁingrto-ogtsidhamoahtngnfnictéad behauégronfzthe.
Sanpl es eihg Wete®tested., 1o Oést SAS pePebbiba' B gugﬂggpaagf ace
ach sanpl e % ot h dt

coatingS~on e wer e contactl ng eac er e test was

start edTester Modely#&R1H t#ktRtar100G: (b~ 44k sdedr Whe 58S&rved and 5
the poi ghﬂh%& St Y &in IHreraying | ©DRE loPoteh €5868R8s3Sthe metert he
nmeasured coefficient Qf friction. tghthgt 20|nt m@ere t he meter
ner el y H3§iF&FE&Qﬂ¥Q§¥q§EaQﬁR“§H?P cthe bal nc%tgﬂ?bmﬂ?ﬁ fiF fCcorded as a
measur eghat the! hetercifead ait was on 2éréd:i csampledhwenai platedeasur ement
I s di mepsi | ess S ' . ti tic

por { of niflc BARa EERFER, RO AT [ qEheias surfage coatindf 8 o8CA

di st ri baampheoweret porhiadting cfaghcother andfthen tahtswassstarteddes

| nf or mﬁgggrta%gdﬁalt tHel 'Skdr button. Tﬁé‘haﬁetér whst bes H?S?eahé_ an even

e
charge o surface which permts a nonproblematic even

coati ngthe peint where the peter x8acd Ly SHPPReA jEafFi FecardedprEmat i c
uneven the measu@ed k®eFfibidnt of friction. Thwotet!thattpéiResf or mance was

tested wherd the meter merely hesitated slightly, but did not
stop, were not recorded as a measurement of the coefficient
of friction. The unit of measurement is dimension less.
ANTISTATIC PERFORMANCE

The antistatic performance was evaluated to determine

evenness of charge distribution over the surface of the
film. This test provides information on dust attraction:;
that is, whether there is an even charge over the film
surface which permits a nonproblematic even coating of dust
or an uneven charge which permits a problematic uneven

Cbeffickg%%

coating of dust.

The antistatic performance was tested using an
isoprobe which measured the voltage above the film surface
and a chart recorder which plotted the measurement provided
by the voltmeter. The test was conducted under ambient
conditions of temperature and pressure. The voltmeter was
warmed-up on standby mode for twenty minutes. The
voltmeter was set to zero. The coated surface of the film
sample was placed on the isoprobe table, coated side up.
The voltmeter was passed about 3 to 4 mm above the surface
of the film and it conveyed the voltage measurement to the



i soprobe whi ch neasured the voltage above the filmsurface and a,
char}, s@ssaggier which plotted the measurenent provi dedpepysegsnz7dy the

vol tmeter. The test was conducted under anbient conditions of
tenperature and pressure. The voltneter was war med- up on st andby
node for twenty mnutes. The ==3g== voltneter was set to zero. The coated
surface of the film5 sanpl e was placed-on the isoprobe table, coated

SI dehart recorderfhe The tamtistakticppexfdrmance $asodétemuhme the sur face--
O iaoul 1€HB Fbidd ¢ £ SYSE. thﬁ;aoaisesnasaigé@y@gfsygﬁ@gm +o

- - 3paximum meaks Weks meagired intgentiperessnandemudSipddedyi ned from t he

respyl igighd .ot . ATowli vd AIE eco¥Pés ﬂ&@ﬁdgl 8b"YyBbaOaREEEUE Peaks were
measured in centinmeters and nu ied by erght. A |Iow value corresponds

to Q&&f oXMAaniert perfor mance. ~ The results of the tests are set forth
in the faheowezmlIfblaf the tests are set forth in EMBLE 9 Particul ate
Coef fLGi i Static _ . of Friction 162 .
°SgoLioWing fiprd 9. 29.6 222 ©0.26 ~ "0.86

56.8 TOSPEARL 0. 20  TABLE. .25 © 19.2 ~—~The data reported in

Tabl e 9 show that TOSPEARL outperforned the other particulates in

coef pagtgBhiatel | cto@peidnént! | prdtd sadlp - stati stae&t-:or mance.
of Friction

162 0.21 ~ 0.56 29.6
222 0.26 . 0.86 . 56.8
TOSPEARL  0.20 -~  0.55 ~ 19.2

The data reported in 'l‘able 9 show that TOSPEARL
outperformed the other part:.culates in coeffic:.ent of --
friction, hot slip .and anti-static performance.
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pol yol ef i n substrate having a first stde® artd & sécohd si de, t he
first side having an (a) coating conprising: (i) nore than
about 25 wt.% up to about 85 wt.%o089a" 5 nitrile nmononer having the
fornmul a: . [err] 10 . where Rerr] is
hydr ogeWhat riss hglaimed is:. (ii) fromabout 15 to about 75 wt. % of at
| east one z&m@a‘erséEiesledpawsnblmnglfeun eammrsmg o 1,3-

but adi ene and an, al kyl e having_the, struct la: 15
[err] Polyolefin %ﬁkﬁ ?g%aé?v*§9h9dfbﬁsﬁ 8fa§ %&? gr§ﬁ§9§%ﬂéﬁgé¢b from
1 to 4 2he firstaside havingaarn Radrcpatingncempyisgngsp containing from1l
to IO &0 Bhiiabout 25 wt. 3 upl bl hobueMedhqul. ol i About 10

wt . % of at nonomner romthe group consisting of

5an alpmnxhrlle monomert having| thecfPrpudasdat ur at ed carboxylic acid or 25

sul f oet hyl net hacryl at e, H,C=C~-CN t he mononers bei ng conbi ned i n wei ght
per cent anounts based® on.the total wei ght of the polyneric coating
sufficient to achi eve a cal cul at el gl ass transition t enper ature of
at | east about 10C, the second siH®g having 30 a netal deposited

t hereon or a (b) coating applied thereto, the (b) coating

conpri si an | i o conposi tion, the (a) coating
L0pei ng séﬁ%ﬁﬁ‘ )ét‘@é}%g}%ﬁ <:'()""atﬂ'élghyl'the (b) coating at tenperatures

15

20

HY

rangi ng fron1ahnptfﬁﬁmeab9uttb5 to aboutazéupt1%opgrpFCleast one
monomer selected from the group consisting of 1,3-
butadiene and an alkyl acrylate having the structural
formula: ' '
H,C=CR,

=COR3

where R, is hydrogen or alkyl group containing from 1 to 4
carbon atoms and R, is an alkyl group containing from 1 to

10 carbon atoms; .
(iii) from about 1 to about 10 wt.% of at least one

monomer selected from the group consisting of an alpha or
beta ethylenically unsaturated carboxylic acid or
sulfoethylmethacrylate,

the monomers being combined in weight percent amounts
based on the total weight of the polymeric coating
sufficient to achieve a calculated glass transition
temperature of at least ahout'10°c, the second side having
a metal deposited thereon or a (b) coating applied thereto,
the (b) coating comprising an acrylic-based coating
composition, the (a) coating being sealable to itself and
the (b) coating at temperaturés ranging from about 70°C to
about 170°C. '



V\D4(9)6/ 58509 - 2. Tﬁgﬁgmlﬁrﬂm ulll‘" ||I|1 as descrl bed intlaimlin’

whi ch WP&638¥9 and/ or t he coatifig '‘corpr isse*nor e t han PCT/US96/0378bout 25 to
about 85 w. % of at Ieast one nmononer (i) sel ect ed fromthe gr oup
consisting of acrylonitrile and 5 met hacrylonitrile, the coating

having a calculated T[err] - ‘orangl ng from about 50 to about 120

[err] C. 3. The heat sealable filmas described in claim1l1 in
which the (a) and/or the (bi coat i n further conprises a surface
nodi fyi ng aentThe leat sea ah1e4fi Yhashdesoridiesh|im feladmsl diascri bed in

clai Myhidh the (a) V\&ﬂxa}ﬂokhenébxbsoebh%qngo@aﬁpﬁ%étméfé%hme monomer
sel ect ed from t he %?’6 cons g lic acid nmet hacrylic
&8

aci d, U o1 Ry aB?Pd ast one meﬂ c aci d.
5. Th&él%técﬁafﬁiﬁ' etlﬁelgroﬁpCbongh.étu.thﬁlfCh o(tﬁ)tr:l.le andgoating is

o an Rt £16) e hd cBaE p6 bl Thg o é]aw SHAE9 B of claimi in

whi ch riang ifig )from about k§0 terabeut ABAofG: is at |east one nonomer

sel ected fromthe group consisting of nethyl acrylate, ethyl
acrylate, isopropyl acrylate, ro il acryl ate, butyl acryl ate,
i sobutyl adry| Hhe h&#‘hyﬁeﬁﬂs@ 5 Amcascdggrribed inmeliaday i dime,

i sopr @mlcw@iéacqaol a1t/ G Oppeé m) haéaringe further coMprisE hacrylate,

i sobut ¥1r cteh?n%&/ita};ienganggenﬁét ur es thereo_]c

4. The heat sealable film as described in claim 1 in
which the (b) caai:ing 'comprises at least one monomer
selected from the group donsisting of acrylic acid,
methacrylic acid, ester of acrylic acid and ester of
methacrylic acid.

5. The heat sealable film of claim 4 in which the (b)
coating is free of acrylonitrile and has a calculated T, of
about 40°C to about 120°C.

6. The heat sealable film of claim 1 in which the (ii)
alkyl acrylate monomer is at least one monomer selected
from the group con51st1ng of methyl acrylate, ethyl
acrylate, isopropyl acrylate, propyl acrylate, butyl
acrylate, isobutyl acrylate, methyl methacrylate, ethyl
methacrylate, isopropyl methacrylate, propyl methacrylate,
butyl methacrylate, isobutyl methacrylate and mlxtures '
thereof.

7. The heat sealable film of claim 1 in which the
(iii) carboxylic acid monomer is at least one monomer
selected from the group consisting of methacrylic acid,
acrylic acid, itaconic acid, crotonic acid, sulfoethyl
methacrylate, maleic acid and mixtures thereof.
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consi sting of nethacrylic acid, ‘! acryllc acid, itaconic acid,
crotonic acid, sulfoethyl nmet hacryl at e, nalelc acid and m xtures
t her eof . ==41=-- --41--

8. The heat sealable fil m of i % wg the (a) nd/.or (b)
coating conprdsesTh®daeakoSGp! @?#‘8 Bh}ﬂ‘t in whicl f?h I st one
nMoNoner grid/&e! ;e@ioétmgtbemgrmsps about 40cmt5|%stt:mghm‘utac7rwlvmu% rile

o L G ncker (1) BRI A0 o o0 Ter(]

heat sealordistingnaf acryhenitnibei andt methaprylonitrilgndtde the (b)

gcoating a{#ﬁé{}ﬁi Sgscﬁléﬂfﬁﬁéat 'I'ali'a(ng1ng fromSQQSﬁtcgb @agpi cul ate
sel ect e rom p consi sting of? Il ca and cross-1inked

pol ynon@daut sl-?Q) 10. The heat seal able filmof claim
3 in which the (a) and/or the(b) coating further conprises a

particul ate sel cted from gr.Qup.cqQnsi.st,in li ca,
tal ¢ and 9. TheheR tﬁﬁ?eﬁﬁge %éim of B1aim {1 1n %qﬁ%%e Dabl e
filmof anidfor he (i) cboating further(apmpmdses ahsu@ﬁtantmaktycnnprlses
a bl end of t | ess
than  SPherigal e%?gﬁi%ﬁf%g rgné%l kgr ea? é gquéﬁ Iﬁi g cf{

1012. The diddtca candbtrosst+hinked| Bpmonﬁaméﬁlﬂ-m‘ams- rret al is on the
second side and it is alum numor an oxide of al um num

10. The heat sealable film of claim 3 in which the
(a) and/or the(b) coating further comprises a particulate
selected from the group consisting of wax, silica, talc and
blends thereof. -

15 11. The heat sealable film of claim 3 in which the
(a) and/or the (b) coating comprises a blend of
particulates which have a mean particle diameter less than
or equal to 50 nm and greater than or equal to 2u.

12. The heat sealable film of claim 1 in which the
20 metal is on the second side and it is aluminum or an oxide

of aluminum.

13. The heat sealable film of claim 1 which further
comprises a primer layer located between the (a) coating
and the first side of the substrate and/or between the (b)
!5 coating and the second side of the substrate.



\Ji

13. The heat seal dble film of Im mun“mu”“lt her conprises a
prime ocat ed between tﬁ um and the fitst side of

the st s%%%d and/ qr’ between theé (b) 25" * *coating ahGTURY BB Nnd si de

of the substrate. --42-- 14. A
heat seal able film conpri si ng a.pgbxal efin substrate having a first surface
and a second surface, the first surface having a heat seal able (a) coating
conpri si ng: (|) m)re'than 25 Wt .%to about 50 wt. % of a nitrile

nononer having where R err] is

th
hydr ogen ort4ret rﬁr%eaé sea{.ap}ef fiim.GemPrising ébb&lyl?ée\ﬁtlr% of at |east
one neubEtrate didweing ranfibstgsarpfacenandt angeobna aumw er&,eand an

| kyl
ahe?/et‘éz?rr] y%rr}gag&eﬁﬁ% a#%#r%%%égf’g%n?%m f"Pgm lto 4 car bg)ﬁr;][oms

and R@Wmmqwl group containing from1 to 10 car bon at ons; (rii)
from about 4yt GuROUERN 26 0% 8b hBait 50°wEDROBR' aSRleFiqY from the
group_consi stl of an al pha or beta ethylenically unsaturated carboxylic
aci d BPNoReTy N the rypepelas
H,C=C-CN
| |
R,

where R, is hydrogen or 'methylg
(ii) from about 40 to about 75 wt.% of at least one
monomer selected from the group consiSting 'of 1,3-butadiene
and an alkyl acrylate having the structural formula:
H,C=CR,
|

0=COR,

where R, is hydrogen or alkyl gtoup containing fromnl to 4
carbon atoms and R, is an alkyl group contalnlng from i to
10 carbon atoms; -
(iii) from about 1 to about 10 wt.% of at least one
monomer selected from the group con51sting of an alpha or
beta ethylenically unsaturated carboxyllo acid or
sulfoethylmethacrylate,
the monomers being combined in weight percent amounts
based on the total welght of the polymeric coating
sufficient to achieve a caloulated glass tran51tion
temperature ranging from about 10°C to about 50° c, the
second surface having a metal deposited thereon or a (b)
coating applied thereto, the (b) coating comprising an
acrylic-based coating composition, the (a) coating being
sealable to itself and the (b) coating at temperatures
ranging from about 70°C to about 125°C.



t he mononers being conbi ned in wei ts based on the total

wei ght of-. tdrgz ol ymeri ¢ coati ng Suﬁm"ﬂmnﬂllﬂmve a. cptresad-gd gl ass
transition tenperature ranging fronfalboutt 168[efr]C to about 50C, the second
surface having a netal deposited thereon or a (b) coating applied thereto,
the (b) coating conprising an acryti#d=irased coating conposition, the (a)
coating being sealable to itself and the (b) coating at tenperatures

rangi ng from&deut The[ Beatcsealabdeg: 1l @s described in claim 14

--43-- jn which the (& coleiRgatompisle ati l1aat W HidiRshd® ELpi M 14

I n which thqemg'a% coati ng conBrl ses alt, Ieast&%ne nononer xglf '

sel ect e9¥eFeALEPBUEREHEPUP; fENSASEING §F Aquydonitrile and

met hacrmiamacgi—w_grgtrimest auneleasnome fuonp meeﬁl gdiigd delwotdd fr%ml t he
group cqQpsi sting o ._ac t ryl at et hy

met hacr yrat - @ y?°ﬁ§§%§é’r“§| é%e,%?é’a’gr o%ﬂﬁ' t)é’ e%hyr%etaﬁ:&?rjsﬁta?'e, propyl
met hacr yietthyl beethacryhatey| etbyinmethacrylatiegolisgopropylhacryl ate; and at
| east o L f h | s g of
acryli crifgl%l g % aéé' bﬁ%?%éc‘r“?ltpgeggiq&%%i't aco ilc%aeg:irg a?gqs?ﬁ %lie‘?hyl

net hacr yisghutyl methacrylate;)gndTat jeastseone;manomery Galidescribed in
claim l4gelected frémWhéhgiBap(kbnedsting of bkeyi1deRidiges 25 to about 85

wt . % of at, .| east. pne_nppong 1) .selected from.the grqup 1

10consi st iq?gt%c%%oﬂ?farl é{:ﬁ%a}'ﬁgt ﬂ&gpyﬁm Fﬁﬁgée(tﬁéa coati ng
havi ng amethactylatiel[err] ranging fromabout 40 to about 120
[err]C. . 17. The heat sealable filmas described in claim16

in which the (a) and/or the (b.)l. coating further conprises a 20
surface nodi fl6ng Baenheat sealable film as described in claim 14

in which the (b) coating further comprises 25 to about 85 -
wt.% of at least one monomer (i) selected from the group

15 consisting of acrylonitrile and methacrylonitrile the
coating having a calculated T, ranging from about 40 to
about 120 °C.

n

17. The heat sealable film as described in claim 16
in which the (a) and/or the (b) coating further comprises a -
20 surface modifying agent.

18. The heat sealable film as described in claim 14
in which the (b) coating comprises at least one monomer
selected from the group consisting of acrylic acid,
methacrylic acid, ester of acrylic acid and methacrylic

5 acid.

19. The heat sealable film of claim 18 in which the
(b) coating is free of acrylonitrile and has a calculated
T, ranging from about 40°C to about 120°C.



18. The heat sealable film as ﬂmwﬂmmmllmm 14 in which the
b) c ri.ses at I east sel ected from-the rou .
Coner SAsBOT sgs 1 £ P

consi s acrylic acid ¢ iretthaérytic acid, FGIY 603788 ylic
acid and nethacrylic aci d. 19 The heat seal abl e
filmof claim18 in which the __g44o. (b) coating is free of acrylonitrile
and has a cal cul ated T[err rangi ng from about 40[err]C to about
120[err]C MD 96/ 38300 PCT/ US96/ 03782

--44- - Zg. SFgﬁr ggalabl e filmof claiml14 in which the
(a) and/or tRe (ThecBeaFngep fidm,pfsgdaim 14 in whigh fheal |y
spheri¢cs) smdyoruthee (bl eoatdnlyr Curthergcomprises a consisting of silica
and cr si | oxanes. 21. The
heat ss(e}%i’%%%"[é]%ﬁ%}% ?phﬁgg%g¥ngg%%\*ﬁ¥'h‘ﬁtfh3e ected f(’:(ﬁm &hR iFEPWR/ or the
(b) cccamsagﬁtmqhef smlxpcasaadacross-lmkadtlcul ate selected fromthe group
consi ]F}qn&;oé sil?x?ness' lica, wax and bl ends thereof. 0

t e fli

22. The seala m of claim14 in which the nmet al is on the
second side and it is alum numor oxide _of _ al um'num _

23. The hezt. Seﬂhéltlhéaf:lsﬁhDﬁbIéafnﬁ4ofncwah.ﬁh1t7h‘ihewhich thés an
aggresgsiyve terial n <o he (b) coati ng,

the addHe<® %t%’? b&‘%éig t‘é?ﬁtﬁgg( Farther"; V@&QF&E‘*@ (ﬁ m ner al
oi |, partictulate Iseleﬂabedofpondthe group consdstingaio® Itedlcu,sed to

fabri A8, W& Und HPERES Cthereot.

22. The heat sealable film of claim 14 in which the
metal is on the second s:.de ‘and it is alum1num or oxide of
aluminum. '

23. The heat sealable film of claim 14 ‘in which there
is an aggressive material in contact with the (a) and/or
the (b) coating, the aggressive material being a terpene,
vegetable oil, mineral oil, synthetic oil, tobacco product
and/or material used to fabricate or flavor a tobacco'
product.

24. The heat sealable film of claim 14 which fur:--~r
comprises a primer layer located between the (a) coating
and the first surface of the substrate and/or between the
(b) coating and the second surface of the substrate.

25. A heat sealable film comprising a polyolefin
substrate having a first surface and a second surface, the
first surface having a heat sealable (a) coatlng o
comprising: '

(i) more than 25 wt.% to about 50 wt.% of a nitrile
monomer having the formula:

H,C=C-CN
l

R,



product . 24. The I Huﬂl%' m of claim 14 which
further ywg g zs>econprises a prinme fm“mmT ﬂ [I et ween & lPEME).0CH3L 1 Ng
and the first surface of the substrate and! or’ bétween t he (b)

coating and the second surface of the substrate. 25. A heat
seal able fil mconprising a pol yol efi4%=- substrate having a first
surface and a second surface, the first surface having a heat
seal able (a) coating conpri si ng: (i) nmore than 25 w. %

Eor??outwﬁgr&¢R96fg ﬁy&%éééﬁeor methyIpPnomer haV|ng the formul a: her e

R[err] i s hydfdnfEPm bRyt 40 to about 75 w43 9#(ﬁﬁeﬁﬁﬁﬁt4ﬁp?o about 75
. % of ﬁénéﬁéﬁts&mected from RMQommbupﬂcnnsxkﬁIngn¢ﬁe1gsfhmta®nenet|ng of

é 3- but adlg Sh alkyl ac%y‘ia@% ?I qua% @&L{%’{ere élp'tur al fornul a:

err] 1s hydrogen or
sal kyl containing from1l to 41h6f68ﬂ 10 atons and Rlerr] is an alkyl

group containing from1 to 10 | carbon atons; (rii)

fromabout 1 to about 10 wt. % of

at | east one nonomer sel ected

fromthe group consisting of aPﬁSPEha or beta ethylenically
unsat ur at ed carboxylic_acid or

t he monowResepRz n@%%ﬁnlﬂrmé}ﬁx% ﬁgpgéﬁf& %En‘fa’élhic% ¥e Carholy on the

10t ot al

Wei Ebis OAndhR, P yamr aTkgbagrogp containingf ffroment tio 1chi eve a

cal cul at ed glass tran5|t|on
car.

15

20

25

30

on atom

(iii) from about 1 to about 10 wt.% of at least one
monomer selected from the group consisting of an alpha or
beta ethylenically unsaturated carboxylic acid or
sulfoethylmethacrylate, -

the monomers being combined in weight percent amounts
based on the total weight of the polymeric coating
sufficient to achieve a calculated glass transition
temperature ranging from about 10°C to about 50°C, the
second surface having a metal deposited thereon or a (b)
coating applied thereto, the (b) coating comprising an
acrylic-based coating composition comprising at least about
40 wt.% of a nitrile monomer having the formula:

H,C=C-CN
I

Ry

where R, is hydrogen or methyl, the (b) coating having a
calculated T, of at least about 35°C, the (a) coating
being sealable to itself and the (b) coating at
temperatures ranging from about'?O‘C to about 125°C.



(4]

tenperature rangi ng from about Jmm”nmnﬂmmﬂmr 50[err]C, the 20
second surface having a netal a (b% ) I ng
appl i P4 0, the (b) coating cénptistng art 53##??9 &sed _
coating conposition conprising at | east about 40 wt. % of a nitrile
aznoner having the formla: ——46 [err]

ere R err] is hydrogen or nethyl, The (b) coating having a
calculated T[err] of at |east about 35 err]C, the (a) coating 30
being seal able to itself and t he (gé-coatln t enper at ures
rangi ng froAfabofhe7beato seaddb ilm as escrlbeav¥9961%88065

ggr/ U‘IS'%6/ \ﬁﬁi’tﬁﬁ the (a) F:olatlng dcomprls%s at ]l.east -orfe Gmonomer (i Hth
e, heat _s i |l mas descrihed in clai ic e
(a) c3®}eg E‘angrf’g‘egﬁ&t IEENR; CORE 1%3&% n% °n1tr’s]e? e%’t‘éd fromthe
gr oup metisactyhgnitritey| ati deast ame monomer npiijselemiédi feomat | east
one ) up f net hyl
acry SE arpbp cBficigkifly C¥Mmehy1 adnBRE REARE Ravibee ARATY e
mnome;nyl)mgthagwaate and aft; deastc opeomenanest s(iil) cﬁehec'yedc aci d,
et NaCEydnh CeRE! erou consuse&a efa@&(ﬁ% %&;@etﬂaﬂhi&iﬁé \%

27. The heat  sea m. as crib n cIa|n126 Ich the
(b) co%ﬁ#¢@?%%nﬂ?i§e§n§tsPeggﬁtgﬂé methacrylate. i ppoper selected from

the group consisting of acrylonitrile : or methacrylonitrile.

28.  The h??% Se@ﬁgbhgag'gghiibigsgﬁlgpgé %elé}fﬂégsln claim 26
in which the (b) coating comprises at least one nitrile
monomer selected from the group con31sting of acrylonitrile

or methacrylonitrile.

28. The heat sealable film as described in claim 26
in which the (b) coating further comprises from about 40
wt.$ to about 70 wt.% of at least one monomer (ii)-which is
selected from the group consisting of methyl acrylate and
methyl methacrylate, and about 1 wt.% to about 10 wt.% of
at least one monomer (iii) selected from the group
consisting of acrylic acid, methacrylic acid, itaconic acid .
and sulfoethyl methacrylate.

29. The heat sealable film as described in claim 25
in which the (a) and/or the (b) coating further comprises a
substantially spherical particulate selected from the group
consisting of silica and cross-linked
polymonoalkylsiloxanes. L

30. The heat sealable film as described in claim 25
in which the (a) and/or (b) éoating further compriseé'a
particulate selected from the group consisting of silica,
wax, talc and blends thereof.
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in which the (b) coating furthﬁmﬂmummlummout 40 5 w.%to
about 7@ wi;z36mf at |east one PCT/BS6RGIgRd from
the group consisting of methyl atryl ate &nd® * met hyl. net hacryl at e,
and about 1 w.%to about 10 wt. % of at | east one nononer (iii)

sel ected fromthe group cemelsting of acrylic acid, nethacrylic
acid, itaconic acid O and sul foet hyl net:hdcryl ate. 29.
The heat sealable filmas described in claim?25 . in which the (a)

and/or the (hyy Coafuélqléwgéslssﬂarfﬁﬁ 8¢ clain 2§U@ﬁt§ﬂib 'ltn&ahe“ cal
particulate selected fromth ef% I ca and

cross- | Afkap aggress:b‘fﬁ. yIRHR% }IEFIGQHFQQ‘: with the® (a) anggorthe heat
seal abl qb)i lgBasintescri bed in claim 25 in which the (a) and/or (b)
coating further conprises a particul ate selected fromthe group
consisting of silica, wax, talc and bl ends thereof.

31. The heaBZseaI’Htﬂ chdat sedlabhbe nfRimi afwblaimt B2rén which thes an

539" Tho HEZ TR mathr il Ok JEL0ctef, £Rm e Nroup consibflnGll | U

mat er i aPfi $erpenasod vegakabike RHLH, c’&ﬁ%?’ﬂl ngils, SynthetIGePpbﬁes

veget ab't%b&k!c%—dﬁﬂ@fe’ﬁ witérisVatded i Sabbtfals used intLEBEELafSHLVed
mat eri al s at‘ria mat.er i ato% used in abéﬁcatl ng or flavoring Tobacco

pr oduct 8F voring acop p t sealable filmof claim25 in which
t he

33. The heat sealable film of claim 25 in which the
metal is on the second side and it is aluminum or oxide of
aluminum.

34. The heat sealable film of claim 25 which further
comprises a primer layer located between the (a) coating
and the first surface and/or between the (b) coating and
the second surface.



<A

40

1? =+ metal is: on the second side and it is alumnumor ox o)
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? U{nhnum e  worth WiHECRAR bropBAY 3R AnZainbin of cla &5d whi chl P
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(57) Abstract

A heat sealable thermoplastic film is coated on at least one side with an acrylonitrile-containing coating containing from at least about
25 wt.% acrylonitrile. More specifically the film is coated on a first side with a polymeric coating comprising (i) from about 25 about 85
wt.% of a nitrile such as acrylonitrile, (ii) from about 40 to about 75 wt.% of a monomer selected from the group consisting of an alkyl
acrylate or 1,3-butadiene, and (iii) from about 1 to about 10 wt.% of a monomer selected from the group consisting of an ethylenically
unsaturated carboxylic acid or sulfoethyl methacrylate, the coating having a calculated glass transition temperature (Tg) of at Jeast about 10
°C. In one embodiment, the second side of the film is coated with an acrylic coating composition which is the same or different. In another
embodiment, the second side of the film is metallized. The coating on the first side is heat sealable to itself or to the acrylic coating on the
second side. In one specific embodiment of the invention, the coating includes a spherical particulate, such as a cross-linked polymonoalkyl

siloxane, silica and/or talc.
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