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e |nvent|on Fel'ates to a coating conpositigg.for a pl astlc

More specifically, the invention relates to a coating conposition’

whi ch i nproves the physical characteristics of a plastic film Even
more specifically, 5 the COMATTNGOCOMPOSTTION FOR RUIPLESTICPPELKI On which
renders a plastic filmreceptive to inks, even water based i nks.

Pol yolefin films are very useful as protective packagi ng because they
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Addi tional |y, wreadelrssed plastiicerfiln riceptive yto simks, evencwatey baded
rub of f once dr These are serious problenms 20 particularly when

plastic filnms af gkﬁ§ed f or shi ppi ng ~ articles which are often exposed
to noi sture and rougﬁ’olyoldﬁ‘;imjlﬁiﬂ@s ape mmf&bs&@tbteoti?es

witten matter bﬁcﬁaglngs ﬂ:@%oFﬂﬂne‘ip Ll i A ﬁ%’%&’% £S t hen

attached to 'S 1S |nconven| t and resents 25
recycling ¥ obl Eﬁﬁeﬁé'ém-pap@@(%l ian@ignifigany dra"bﬂﬁbo'hﬁaﬂiﬁllﬁ use

with pl ast:c c reisctn&gdifnc#1t1esVaud211ﬁm@fedIiCn GAPi t NS a#ﬁtﬁnﬂﬂﬁ,fﬁﬁ
purposes of " sae i, 9ol Aogly Seah AR 1nt SRl ol bikendiese,
adhesi on properene:gabsthhibh make them nonreceptive to certain inks,
particularly water based inks. The water based inks tend
15 to exhibit bad ink wetting propertzes,-in which they fail
to form a complete coating on the film; the ink forms into
discrete beads, streaks and splotches on the film.
Additionally, water based inks tend to dry slowly, smear
easily and rub off once dry. These are serious problems
20 particularly when plastic films are used for~shippingmwu
articles which are often exposed to moisture and rough
handling. To overcome these difficulties written matter is
usually applied to a paper label which is then attached to
the wrapping but this is inconvenient and presents
25 recycling problems because paper recycling is usually
incompatible with plastic recycling.

Various acrylic coatings are known for purposes of
improving the heat seal characteristics of a film. These
known acrylic coatings are not known to satisfactorily

30 improve the ink adhesion properties of the film.

U.S. Patent No. 3,753,769 discloses heat sealable
acrylic coating compositions for use on plastic films. The
descfihed'acryliC'coating is formed from an interpolymer of
an a-f monoethyleneically unsaturated carboxylic acid

35 selected from the group consisting of acrylic acid,



U.S. Patent No. 3,753,769 discloses heat seal able acrylic coating

conpositions for use on plastic filnms. The descri bed acrylic: coajing
is formed from an interpol yner of an [err]-[err] nDnoetherheicaIIy
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acid and m xtures thereof; and neutral nononer esters conprising (1)
met hyl acrylate or ethyl acrylate; and (2) nethyl methacrylate.

I norgani c particulate hot slip agents, such as 5: .colloidal silica and
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coatingoformichﬁneaﬁility of the heat sealable plastzc films by
enhancing the ability of the outer surfaces of the film to
be easily removed from the jaws of a heat sealer and
preventing the films from sticking to the metal surfaces of
packaging machlnery. . :

15 . The acrylic coating of U.S. Patent No. 4, 058 645 is an
acrylic terpolymer of methyl methecrylate, methyl acrylate
and methacrylic acid. The ac:ylicvcoating_includes an
agueous-alkali soluble rosin which improves the heat-seal
characteristics of the coatlng and resistance to seal

20 failure. : '

‘U.S. Patent No. 5, 188 867 describes a low coefficient.
of-friction,acrylic.copolyme: coating for_plastzcwfilm
which- includes finely divided wax in amounts ranging from
30 to 150 wt.% based on the total weight of the copolymer,

25 a finely divided inorganic solid, such as silica in an
amount of 5 to 25 % by weight based on the total weight of
the copolymer and talc or syloid in an amount ranging from
0 to 1 % based on the total weight of the copolymer.

The invention relates to an acrylic coating for a

30 - plastic film which comprises an amount of a particulate
-sufficienf to improve the ink receptivity of the film.

It is an object of the invention to increase the ink
- receptivity of a plastic film. _'
- It is a feature of the inventlon to 1nccrpcrate a

35 partxculate into an acrylic coating for a plastic £film

which increases the ink receptivity of the film.



whi ch includes finely divided wax in anounts rangi ng from 30 to 150
wt . % based on the total weight of the copol yner, 25 a finely divided

i norgani c solid, such as silica in an "anount of 5 to 25 % by wei ght
based on the total weight of the copol yner and talc or syloid in_an’
amount r anyP AY2I65¥m 0 to 1 %based on_the total weight P#"W?é’““”
copol yner. The invention relates®To an acrylic coating for a 30°
plastic filmwhich conprises an anmount of a particulate sufficient to
i mprove the ink receptivity of the film It is an object of the
I nvention to increase the ink receptivity of a plastic film
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acrylic acid, nethacrylic  acid m xtures thereof an . neut r al
mononer est eFATREKY¥IAE) acidrselectes Frashdhe igxpup congisting . 9f acryl ate
ester gol anasrifylichaciacr Wethactslldlc acid and mixtures thereof and

.neutral monomer esters selected from the group consisting
of an alkyl acrylate ester and an alkyl methacrylate ester.
The acrylic polymer coating is well known in the art and
is described in U.S. Patent Nos. 3,753,769; 4,058,645; and
15 . 4,749,616 which are incorporated herein by reference in
their entireties. A commercially available acrylic polymer
which is appropriate for use in this invention is sold by
Valspar Corp under the product designations Acrylic
79XW318A or 89XW055. Other useful coatings which are
20 contemplated include ionomer resins. Isomer resin is
typically a copolymer of ethylene and a vinyl monomer with ..-
an acid group such as methacrylic acid or acrylic acid such
as the kind sold under the name ADCOTE, specifically,
- ADCOTE 56220, which is sold by Morton International,
25 specialty chemicals group and Michem 4983 which is
~available from Michelman Corp. Reference herein to the
acrylic polymers include the ionomer resin.
An important feature of the invention is the inclusion
of ink receptive particulates'in amounts sufficient to.
30 increase the ink receptivity of the film. Appropriate ink
receptive particulates include clathrates, compounds.
capable of trapping other substances within their own
crystal lattice, such as molecular sieves. :
) Clathrates, specifically molecular sieves, have
35- demonstrated utility in the coatings of this invention.
'~ Examples of typical clathrates are described in Merck



The acrylic polynmer coating is well known in the art and i s described
in U S Patent Nos. 3,753,769; 4,058, 645; and 15 4,749,616 which are
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Ed., page 365 whﬁencigianGAsau%ﬁﬁjsigwgsmqgntemplateﬂeaenénk d at hr at es
descrifed t peteptivacpustichilates?include natural and synthetic -

zeolites (alumino-silicates) having a three~dimensional
framework structure with channels and interconnecting
_cavities forming pores. Specifically contemplated zeolites
include molecular sieve 13X, 3A, 4A and 5A. These zeolites
15 are more specifically'described in Fieser & Fieser,
Reagents for organic Synthesis, Vol. 1, 1967, p.p. 703-705
which is.incorpofated herein by reference in its entirety.
Other materials which have demonstrated utility as ink
receptive particulates include carbohydrate polyméxs such
20 as cellulose, corn starch and cotton fiber and mixtures
thereof. Specific carbohydrate polymers include cellulose.:-
polymer, carboxy methyl cellulose and hydroxy ethyl:
cellulose. The carbohydrate polymer usually requires an
- amount of either the molecular sieve or silica for enhanced
25 ink receptivity. Typically the ratio of carbohydrate
polymer to molecular sieve ranges from about 1:1 to 1:2.
The coating composition, typically, includes finely
divided wax. The wax can be a natural wax such as paraffin
wax, microcrystalline wax, beeéwax, carnauba wax, japan
30 wax, montan wax, etc., or a synthetic.wax-sdch as . -
hydrogenated castor oil, chlorinated hydrocarbon wax, or
long chain fatty amide. When wax is employed it can be
present in amounts ranging from about 2 to about 40%_by'
weight based on the total weight of the acrylic polymer and
35 preferably from about 4 to abcut-zot.by,weight based on the
total weight of the acrylic polymer.




si eves, cyclotriphosphazenes, Di anin's conpound, hydr oqui none,

cycl odextrines, o-thynotide and deoxycholic 5 acids. See al so

Ki rk-Q hmer Encycl opedi a of Chem cal Technol ogy Vol . 6
(Wley-Interscience, New York, 3rd. Ed. 1979) pp. 178 189 mhlch IS
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wax, nontan i C Wax suc en stor
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g?eA:‘ e?/abl y #%éﬁ{% é’tﬁg ? a%@ﬁp&%&%h%‘f@' gb&ﬁ'?‘ faga on t‘h&mm?gt Zln
wei ght of tH¥yaranidcCempany:. CYMEL 373. a polymerlc partially
15 methylated melamine formaldehyde resin having-a degree of
polymerization of 2.3; CYMEL 385, a polymeric partially
"methylated”melamine formaldehyde resin having a degree of
polymerization of 2.1. The following crosslinking agents
are available from Monsanto Chemical Company: RESIMINE 714,
20 a polymeric partially methylated melamine formaldehyde
resin; RESIMINE 730 and 731 polymeric partially methylated -.-
melamine fomaldehyde resins with a degree of polymerization
of 1.6; RESIMINE 735 and 740, polymeric partially
methylated melamine formaldehyde resins having a degree of
25 polymerization of 1.7 and 1.6, respectively. Another
commercially available crosslinking agent is PAREZ 613, a
methylated melamine formaldehyde, available from American
Cyanamid Company. Other materials that can be employed for
crosslinking include glyoxal and borax. ‘The crosslinking
30 agent is usually used in an amount ranging from about 2% to
about 50% by weight based ‘on the entire weight of the
acrylic polymer, specifically from about 10% to about 30%
‘by weight based on the entire weight of the acrylic
polymer. An acid-catalyst is usually used along with the
35 crosslinking agent. Appropriate acid catalysts include
ammonium sulfate, ammonium chloride, sulfuric acid, nitric .
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The coating conposition can, optionally, contain a finely divided,
inorganic solid material such as silica, tal c, diatomacious earth,

cal ci um bentonite and finely d|V|ded clays in_anounts
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acrylic polymer, specitical F ron1about 10% t o about 30%
Typically, e £ilm is formed by extruding a

15 polyolefin resin, such as polypropylene, through a flat
sheet extruder die at a temperature ranging from between
about 200 to about 250°C, casting the film onto a cooling
drum and quenching the film. The sheet is then stretched

. about 3 to about 7 times in the machine direction (MD) .

20 orienter followed by stretching about 5 to about 10 times

in the transverse direction (TD) orienter. R
Either surface of the film can be treated by surface

treatment which improves wettability and adhesion such as

by flame or corona treatment.

25 Typically, the surface of the film, to which the.
acrylic coating of this invention is applied, is primed so
that the coating will strongly adhere to the film. There
are many known priming methods. ' One such method employs |
polyethyleneimine. . _

30 The coating composition of this invention can be
applied onto the surface of the film from a non-aqueous
solution of the composition using, for éxample, various
organic solvents such as alcohols, ketones, esters and the
like. However, since the coating compositions contain '

35 particulate materials and since these materials can be




by wei ght based on the entire weight of the acrylic polynmer. ~ An acid
catalyst is usually used along with the 35 crosslinki ng agent.

Appropriate acid catal ysts include anmoni um sul fate, ammoni um
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hydr ochl oric acid, phosphoric aC|d and -afoni um nitrate, etc. The
acid catalyst is usually enpl oyed in an anount rangi ng from about
0.5%to about 3% based on the entire weight of the acrylic polyner.
5 The coating conposition of this invention can be applied to
the surfaceaﬁriémﬁowdceép NwéllMaiB8p@P¥ed in %Eﬁh?ﬁrd £ NEs

k t echni for coatings_to fil'nms | ncl ude raVure
cont I ng. . r ity Ambtled' 18, an: aguante BRAVEAGRLARdFLSM (SRR an
techniquesaﬂkdliﬁneéqueow@pgoputﬁbﬁ.for coatlnghth$ T|In1of this f "
i nvention. ~The ' can b lied to the film r it is forne
usual |y after it s %%éiﬁ%g?mgﬁgﬁiggt F@F‘Eﬁ?‘ﬁﬁs frem about 90 tq, 30
direct Pon. wt. ¥, usuglly 80|to 4aewtul%1hin&ern¢ﬂhbyaeﬂymﬂblgplynﬁi
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die at at rature ran

250[ err] C, &P 4R € wﬁoﬁ % the| ahgve-defined ink Mm t he
film The paxtiiculdtes, stretched about 3 to about 7 tines in the

e oL Fhd "R the SRSTAFLLLS. 8 Bl hrsbest Hambation 13
Ei t helOsur usdaldly (Hregared dzon heevé reatetabysslideceontent of from
about 10% to about 50%, a pH ranging from about 6 to about
10 and a viscosity (Brookfield) of about 10 to about 2500
cP. The coating weight, typically, ranges from about 1 to
5 g/msi (grams per thousand square inch) (0.1550 to 0.7750
15 g/cm?).
Example ]
An aqueous coating dispersion was prepared in a flask
by mixing a commercially available acrylic emulsion
solution with the particulates defined in each of the
20 following examples. The'coating composition was applied to
a corona treated 1 mil (25.4 nm) oriented polypropylene -
film'by a gravure coater. The coated web was dried at
100°C. ' '
In the following examples, a series of coated films
25 were prepared from various coating compos1tions made by
adding particulates to the aqueous acrylic disperszon and
preparing the film as described in Example 1.

Example 2 _
: o In this example, the ink adhesion performance of films
30 ' coated with the acrylic coatings of example 1 but each
containing a different molecular sieve, e.g. 13X, 3A, 4A
and 5A, was compared with films coated with the same"
acrylic coating except it contained silica rather than a-
molecular sieve. Each coating composition contained 100
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In the following Table II, the ink adhesion
15 performance of the films of Table I is reported. The ink
adheszon performance was determined by considering two
characterlstics.-l. whether the ink could be rubbed off
with the tester’s finger two minutes_after application and
2. how well the ink wet the film, i.e. whether a _ s
20 continﬁous, neat, dark mark was made or whether the ink wet
' the film poorly by beading, blotching or streaking. The
_performance was determined by visual observation and
_assiQnment of a numbe: ranging_froh 1 to 5 in accordance
with the follow1ng.

25 rub off | inx wétting"'
Observation 'Ratinq Observation
none good
sliéht' _ | B 3 | ccegtable

| partial - _partial
30 g - | 80% . - . - sporadic
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Exanpl e 2 In this exanple the |nk adheS|on performance of filns
30 coat edp e e S SSRiniiali NQ
a different} nnlecular S|eve e.g. 13Xmm§&n 4& and 5A was conpared
with films foated with the salNK ADHESTON RERFORMANCEXCept it contai nef
silica rat‘k 19 han a —nojeculrar g eve. Eaqn coatrl np_conposifron |
cont ai ned I§ 1 mo 9b 23659 4 5 6
PCT/ US96/ 01§ | N2 paciic of
acryli poI golventyadged @3k:100 parts of acrylic pol yner or "phr )
of wax. ThE  anmount g tne spri s aoged Jo e L,UFlLI Ty CONpoST t1 gy
each film ifinks@boddtin TapBe 5 5 - 5
: | of f _ |
gink 5 5 5 5 5 5
| wetting 1
10 | 0il-based ink® | é
- |
ink rub | 4 5 5 5 -5 5
off ' |
ink 3 - |s 5 5 5 5 |
wetting : : |
. . . [
15 IIWater-based ink I* ' ' ' 5
: . 1
ink rub |1 |8 |8 5 5 3 f
off : ' - '
ink 1 5 5 5 5 3
wetting . : ‘
20 Typewriter ink* ] r
- |
ink rub |1 5 5 . 5 5 2 i
off . |
ink 4 5 5 |s 5 4
wetting | 1 ) |
25 ! Ink adhesion was tested by writing on the film with a
SHARPIE FINE POINT pen which contained solvent based
permanent ink.
2 Ink adhesion was tested by writing on the film with a
PAPERMATE pen containing oil-based ink.
30 3 Ink adhesion was tested by wrxtlng on the film with a

BEROL F-30 BOLDLINER pen containing water-based ink.

¢ Ink adhesion was tested by typing on the film using
IBM typewriter ink.



"1. The coating weight was 1.9 g/msi (0.2945 g/cnferr]). 5

TABLE | Fi I m No. 1 2 3 4 . 5 6 Additive,
‘phr Mol ecul ar 13X -- 40 -- -- --

Si eve: 10 3A  -- -- 4.0 ' - )

A4A - - WO 96/23659. 40 .- .- ' 5A PCT/US96/01423 40
Silica 40 =10= | the fol l owing Table Il
the ink adhe5|on 15 performance of the filns of Table | is reported. The
I nk adhesi on performance was determni ned by considering two
characteristics: 1. whether the ink could be rubbed off with the

tester' s 11195 WBMAULERE P LDUACE 6L ralle 1T, Sacholrnehle i Nk

wet the film?©™T. contl nuous, neat

d
whet her the | sampdes having & miqsablraq SieVR=ern alBiiBi!cﬁPﬁ&\Q’as e
streaki ng. Thschievda%"ﬁi ménzwsl) byhyleugilmbsewhdthon and

o e o T G T Ak eved 105 BACERE, i, pl Vet

Rating s based \iak @nd ﬂﬁiemgi.ter ink Gidhesionoperformapce.

none good S sllght . 4
accept abl e Examglg_i parti al -3 . partia

80% 2 In this examplei cthe ink jadhesion performsnce of filgs
poor - colPedhA P he acrylic coating of ExamplECI/ E89%Gheth2%as

added molecular sieve 13X was compared to a film coated

10 with the same acrylic coating_except.celluloae powder was
added instead of the molecular sieve. Each coating
composition contained acrylic polymer and 'S phr wax. . The
film coating weight ranged from 1.5 to 2 g/msi (0. 2325 to
0.3100 g/cm?®). The amount of particulates ‘added to the

15 coating compg51t1ons is described in Table I1I. The |
performance of the films is reported in Table IV. The
amounts of Tio, and crossllnklng agent, CYMEL-385
together with an acid catalyst, lﬂLCl, are also set forth
. in Table III.

— -



TABLE || | NK ADHESI ON PERFORMANCE Film

4 5 . 6 5 Sol vent - based i nk[err]

5 5 5 5 of f I nk 5
5 5 wetting I nk 3 5

Wat er - base®VO §2365% r | ink rub 1 5

3 of f I nk 1 5 5 5
Typewriter ink[err] ink rub 1 -33-5 5
of f I nk 4 5 5 5 5 .

| nk adhesi on was testedr-,,Jﬁﬂgi,-
PO NT pen which containgd §

TABLE III

—

| Film No.
| molecular
| sieve 13X

3

wetting 15

ink rub 4 - 5
5 5
- gcnﬂsmmngs

3 wetting 20

5 2

wetting 25 1
SHARPI E FI NE



per mnent i nk. 2 I nk adhesion was tested by witing on the filmwgth

a PAPERMATE pen containing oil-based ink. 30 3 | nk adhesi on was
tested by witing on the filmwith a BEROL F- 30 BOLDLI NER pen
cont ai ni ng wat er - based i nk. 4  Ink adhesion was tested by typing on
the fil mWY@PeI6S9 | BM typewriter ink. WO 96/PEIBHD6/01423
PCT/ US96/ 01423 -10- As - : :
denonstrated by the data of Table Il, eagh.of the film sanpl es havi ng
a nol ecul ar sieve-containing coating achieved high ratings ilnms 2-5)
while fil oo _ i n .y:in bot h
water- 5 bagsed|i nk aphd [ypew ) tef ijk Jadhesijon |perdf ojmarce. o
In this eflanpl ¢, {helink agheio_ per flor mange df flil clat gd™wi th t he
acrylic c@ating g1 Exanple{1l fo whifh mas added |mollecdl anf s&ePe 13X
was conpalfed t¢ «jfi|podf edl ¥ ©wmi tih=tihetlsarfemgcryl i g ati ngacégcept
cel l ul osefpowd¢T pas ddgT— st equ—qgr—tjhe [TTONECY ar . okAch
coating cpnppsi fioh cpntpined jacrlyl ijc dol ymrerq a%di phr Xen sy The
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performance of the fllns Is reported in Table 1V. The anount s of

Tierr] and crossllnklng agent, CYMEL-385 .together with an acid
catalyst, NHerr]d, are also set forth in Table I'l1. WO

96/ 23659 : . "
PCT/ USO 600 96223659 RG1/§S96/01423

96/ 23659 . =13~ [ | .VD
PCT/ US96/ 01423 - -12-

[err] _ :

The data in Table IV show an improvement in films
coated with an acrylic coating which contained a molecular
 sieve (films 8-11) over films made with an acrylic coating
which contained cellulose (films 12-15).
5 Example 4 | -

In this example, the ink adhesion performance of films
coated with the acrylic coating of Example 1 containing
molecular 51eve 13X and cellulose powder was compared with
that of films coated with the same acrylic coating except

10 containing only cellulose powder. Each coating composition
contained acrylic polymer and 5 phr wax. The coating .
weight of the films was 1.6 g/msi (0.2480 g/cm’). The
amount of the solids (in phr) added to the coating
compositions is described in Table V. In some of the

15 examples varying amounts of Ti0, and a crosslinking agent,
'CYMEL-385 and an acid catalyst, NH,Cl were used. The ink
performancé of each film is reported in Table VI.

-



WD 96/ 23659
- X. 3-

The data in Table |V show an i nprovenent

PCT/ US96/ 01423

coated with an acrylic coating which contained a nol ecul ar

(films 8-11) over filnms nade with an acrylic coating

cel | ul ose WDi%%286522- 15). 5 Exanple
adhesi on performance of filns

Exanpl e 1 cont ai ni ng

conpared with

4

in fibns .
si.eve

whi ch cont ai ned

I n this exanptrussenaaank

coat edlaamt h the acrylic coating of
nol ecul ar sieve 13X and cel | ul ose powder was

that of filnms coated with the same acrylic coating

except 10 containing only cellul ose powder.

contai ned acryli

films was 1.6 g/

phr) added to th

sone of the 15
agent, QY

per formance of e

PCT/ US96/ 01423
5

10

15

20

25

Each coating conposition

TABLE VI

0l a 5 phr wax. The coatin wei ght of -t he
I (0.2480 g/cnferr]) . - anmount of the soligs (in
t 4 R ! hnn‘nf\um ] ivc doceribhaod i n T . I n

qaﬁam)lm vary| ng. a“rq_lsnts a7 TiPher] pag a qras! i gking
-30D a an _aclad cpratysy, TNre .
(ﬂi}giﬁ%'ﬂ%-ﬁiéy&teﬁ-n Thire V[ 100 - | 100 .[\A9%®p/ 3659
Cellulose powder | -- 100 | == so | 100
_ Cynel-sas - - - -~ 130
NH,C1 oo ) - - - 2

Ink Adhesion Performance

Film No.:

16

17

18

TYpewriter ink

ink rub-off .

ink wetting

Oil-based ink

ink rub-off

ink wetting

Solvent~based ink

ink rub off

| ink wetting

‘ Water-based

!

ink rub-off

The results of Table VI show that cellulose in combination
with a molecular sieve (films 19-20) improved ink adhesion
as compared to cellulose alone (£ilm 17) or a molecular

sieve used alone (film 18).



- 14- . TABLE V Fi I m No. 16 17

18 19 * 20 - nol ecul ar sieve - - 100 100 100
13X 5 Cel | ul ose powder -- 100 50 100 g

- : -- -- -- NH[ e --
_q_/ml 38%.0'96,33659 30 TABLE VI [ rll; /US96/01423
| nk Adhesi on Performance 10 Fi |l MG 16 17 18 19
20 Typewiter ink _ i nk rub-of f 1
3 5 15 5 ink wetting 4 5 5 5 5
O | -based ink 15 ~ink rub-off 5 5 5 . I nk
wetting ?Exﬁmplg 5 5 5 5 Sol vent - based in
i nk rub off . 5 5 i nk wetting 5 5

5 5 | -
5 5 5 20 In thigsexpmplesqthe« ink adhesion perfompmamee of films 1

3 3 codted with thentowting"@f Example 1 €onthinimyg siPica and
Wat er - based i 5 25

ink wettin gceffu“:ie polymer {;QE E%gxi:%geds with that ?@Jf%m%fcqgggg Vi
show tsat cwithlthe sameocbatingoexceptwicontaimiing Orilly SxVicd{il ms 19-20)
e APERESHE" forns 252 BUBRLAYALALI" Pal VAT YHE dddd A Wnd" °
nol ecul ar st eve used al one [ :
‘coating: cellulose (commercially available from Aldrich
Chemical Co. (Catalog No. 31069-7)), carboxy methyl
cellulose (CMC) and pulp, which was derived by pulverizing
10 bathroom tissue mixed with water in a Waring blender. Each
- coating composition contained acrylic polymer; 8 phr wax,
~and 0.5 phr of talc. The coating weight of the films was
1.6 g/msi (0.248 g/cm?). The amount of other solids added
to the coating compositions is described in Table VII. The
15 ink adhesion performance results are reported in Table
VIII. In some of the examples varying amounts of a
crosslinking agent, CYMEL-385 employed together with an
acid catalyst, NH,Cl were used. | '
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-15- Exanple 5 In this exanple, the ink adhesion:
per formance of filns coated with the coating of Exanple 1 containing
silica and cellulose pol ymer was conpared with that of filns coated 5
with the saMP®¥#36Png except containing only silica. Di f PETASP61142%5
of carbohydrate polyner were used in the _, . coating: cellulose
(comrercially available fromAldrich &ﬁenical Co. (Catal og No.
31069- 7)), carboxy nethyl cel lul ose (CMC) and pul p, which was derived
by pul verizing 10 bat hroomtissue m xed with water in a Waring bl ender.
Each coating conposition contained acrylic polyner; 8 phr wax,
and 0.5 phr of talc The coating melght of the filns was 1.6 g/nsl'
(0. 248 g/c . , S Lng
conposi ti of
results ar»
anount s of |
acid catal |
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WO 96/ 23659

- PCT/ US96/ 01423 -16-
[err] WD 96/ 23659
PCT/ US96/ Q1423 -1.7- The results
reported i NOPABPSOvi 11 denonstrate that film coatings cBFI/HBFMERS
cellulose, CMC or pulp and silica =4%«=l s 22-27) performed nuch better
in the ink adherence tests than the filmcoating that contained only
- silica 5 (film21). Exampl e 6 Thi s exanpl e denonstrates
that an iononer resin can be used instead of an acrylic polynmer. The
films of thTbe resuazsmrlepm rexd Pablea XXX slemonstrate athat filwxcept
t hat 10 Ag?g{ [ u | téﬁf C The
conponent s o coat| ng h?’?ié'%g' d aa;ie*:re e%losmil éﬁ"'?’lbl I X.
TABLE | X 1ns 22-27) performed m better in the ink adherence :

tests than the film coating that contained only silica
5 (£i1m 21).
Example 6
This example demonstrates that an ionomer resin can be
used instead of an acrylic polymer. The films of this
example were made in accordance with Example 1, except that
10 ADCOTE—Sézzo_ionomer resin was used instead of acrylic.
The components of the coating of this example are reported

in Table IX.

TABLE IX
- JONOMER COATINGS

15 Film No. ' 29 30
| silica . 0.8 lo.8
| Cellulose |1 ' 20 10
| Cyme1-35 20
2 - 2o

20 The performance of the films of Table IX is reported below
in Table X.

25

| ink wetting



| ONOMVER COATI NGS 15 Fi I m No. 28 29 30 31

silica 0.8 0.8 0.8 0.8 Cellulose * 10
20 20 CynE|-35 -- -- 20

5@& ﬂzk 2 2 20 The
performan 8623682 filns of TabI e IXis regorted bel ow PCT/USPE/BI423 X
TABLE X Fi | m No. 30 31 Wat er
based ink | 25 i nk rub- off Zr_—____—__‘""_‘_““— 3 i nk

I PR || (1] i
4 1 AT 1S cmﬂ&m.zr |

PCT/ US96/ 01 |S CLAIMED | S coathg
conposition for alpol ydl epaking| gempeeition f°€b#pPP§&?¥ﬁﬁiQﬂ§i%mfﬂh ehoo

% of an acryééﬁppﬂéaaetapraaaut 30 tb0S6NR' ofCahNackiyl i pﬂ%ﬁeﬁr&'ﬂk
ooePt Ve PSS festns B) Chthedst6he’ bk Teblpedie Das L ACY ©f @
nmol ecul ar ;
5 material selected from the group consisting of a molecular '
' sieve, a carbohydrate polymer and a mixture of a molecular
sieve and a carbohydrate polymer in an amount ranging from
about 10 to 70 $. '

2. The coating of claim 1 in which the molecular

10 sieve is selected from the group consisting of a zeolite of
 structure type 13X, 3A, 4A and SA.’ e : '

3. The coating of claim 1 in which the carbohydrate
polymer is selected from the group conszsting of a
‘cellulose polymer, carboxy methyl cellulose and hydroxy

15 ethyl cellulose. _ _

4. The coating of claim 3'15 which the cellulose
polymer is selected from the group consisting of corn
starch and cotton fiber.

S. The coating of claims 1, 2 or 3 in which the .

20 coating further comprises one or more finely divided
particulate materials selected from the group consisting ofeo°
wax, silica and TioO,.

6. The coating of claim 1 in which the coating -
further comprises a crosslinking agent. o

25 7. The coating of claim 6 in which the crosslinking
agent is an alkylated melamine. x
8. The coating of claims l, 2, 3 or 5 in which the
acrylic polymer comprises an e, p-monoethyleneically
_ unsaturated carboxylic acid and neutral’ monomer esters.r
30 9. The coating of claim 8 in: which the =, B-
monoethyleneically unsaturated carboxylic acid is selected
from the group consisting of acrylic acid, methacrylic acid
and mixtures thereof. . : o
10. The coating of claim 8 in which the neutral
35 monomer ester is selected from the group consisting of an
. alkyl acrylate ester and an alkyl methacrylate ester.



si eve, a,carbohydrate polynmer and a m xture of a nolecul ar si eve and
a carbohydrate polyner in an anount [I ' II about 10 to 70 %
2. The coating of claim1 in which mmm Ilﬁmulm - sieve i s selected
fromthe group consisting of a zeolit®& of bt ™ sfrutture type 13X, 3A, 4A
and 5A. 096/23659 3.  The coating of claim1 in which the REFO¥KIWMA e

polymer is selected fromthe group consi 9Ty of a cel | ul ose pol yner,
carboxy nethyl cellul ose and hydroxy 15 et hyl cell ul ose. 4.

‘The coating of claim3 in which the cellul ose polynmer is selected from
t he group consisting of corn starch and cotton fiber.

ohe of rore {1 nel 4y e clating 'l “%&wﬁf@%’éﬁsﬁé&“ﬁrgﬁﬁ?&é‘
group consisrbagnoﬁs a copod ymex iaf ethiylens cand . vinyl monomér withecan

coating of c %fqiﬁMnch the coating further conprises a
crossllnklng agen The coating of claim®6 in which the

crossl i nki ng 12gen(Thes Qﬂﬁml‘?ﬁ «zladm ak3 nin which the acid grpeup
coating ©f chg Eei1beted Frim TH gt ddifsistingCol | hétRAEHFEICCABRAI Ses

an [err]- nDnoethern%!caII unsat'urated carboxylic acid and neutral
monomer  est e84 ic agjd. The coating of claim8 in which the [err],
[err]- nmonoetayl ewxaidatwasmraﬂhsampwydi- c5 awhich sfaethetred
fromthe groy nsi st Q acryllc acid, nethacrylic acid and
m Xt ures thnggﬁglgé% éEiiJ . The coating of claim8 in which the
neut r al nonoddr. ed &‘les m feamprising aibiaxtally noriented

al kyl ?gf yI abSl%%bﬁ’é‘i’xearfﬁﬁﬂavrwaacrﬁ’iﬁ@ %%%"9% /%I'iic% is Mkface

96/236 treated and having on the treated surface the coating
composition as described in claim 1. .

15. A film structure comprising a biaxially oriented

polypropylene film having a first surface which is surface
15 treated and having on the treated surface the coating
- composition as described in claim 2.

16. A film structure comprising a biaxially oriented
polypropylene film having a first surface which is surface
treated and having on the treated surface the coating

20 composition as described in claim 5.

17. A method of making a film structure comprising -
the step of coating a treated surface of a biaxially
oriented polypropylene film with a coating composition
'camprising'(a) about 30 to 90 % of an acrylic polymer or

25 ionomer resin:; and (b) at least one ink receptive
‘particulate composition selected from the group consisting
of a molecular sieve, a carbohydrate polymer and a mixture
of a molecular sieve and a carbohydrate polymer in an
amount ranging from about 10 to 70 %. .

30 18. A film made by the process of claim 17.



' RTHP'S copy
-19- . = 11. The coating of claim1l in which the (a)S‘GvocFﬁmg”Ob—:)_
resin isga copolynmer of ethylene and vinyl nonomer with an aci d grgup, P
12. The coatl ng of claim11 in which the acid group 5 S /‘;f,"wi f ¥orr ‘757
the group consisting of nethacrylic acid and acrylic acid ‘1;',{‘3*"4
13. The coat.i BYT cl ai s 1WOK.DINTELEGWUAL PROPERTY IFANIZATION CONPT i S NEg
14. Afilmstructure conprising a m‘&?‘i"&ﬁ“‘?‘?“’ﬁ‘h ented 10 pol ypr opyl ene
fil m halNTERNATIONAL W%HW@HSEEDMHE PATENT €QOPERATION IREATY dHCT)
t he 5"1 lerfatichbll Pa lisiificatfoR 8L | NQ 'n Clywigho
15. t( b{‘ i,g([)#lcfaﬁt?:e conprising a b gi gﬁ?y%r’%@ﬁl?édﬂ;%gmﬁ%?ypropyl ene
film ha #&) irst surface which ip r(hﬁm&mmwmaand haxugqglm(otms)
t r egtee—stri-ace—the—eoathe- €6 FA—aS—aeS ettt
16. |4 lnkel’-llaﬁJnEl fion NARB! S ng’cfmhbéb)llz@ DelignRied Siftes: AU, C i , European
fil rnﬁhgw ng a fl?ﬁ' surface which is surf gsg)e mmt(mrmmwsmm GR/IETH U,
t r e (22)interpationaldiling Bate:oat | 75 Jndry 196@9968D 1 i on MEHeFTr§Bed in cl ai m 5.
17. {A method of making a film structure ¢onprising the step of coating
a t 1 enf Bibrigatafice of a. biaxially /or publiddeh pol ypropylene filmwith a
coafi ng cmmncm tion 3Februatyadgsi382.95y" ( ays pbout WaM intetraridhal Sk reporr. acr yl i c

pol ymer or I ononmer resin; and (b) at | east one ink receptive :
par ?ﬁg e [ gﬁﬁ&ﬁ group consi sting of a '
nol ¢ ﬁﬂ m;m%m @eq.gg,?yrrer and a mxture of a nol ecul ar
sieye and a carbohydrate polyner in an anount ranging fromabout 10 to
70 VJ’Q?O‘“?&:(‘{%?L’&?@‘%W Ppyrrsars BesdiRystedeNr ocess of claim 17.

(74) Agents: SINNOTT, Jessica, M. et al.; Mobil Oil Corpotauon.
3225 Gallows Road, Fairfax, VA 22037 (Us).

(54) Titlee COATING COMPOSITION FOR A PLASTIC FILM
(57) Abstract - _ e *
A coating for a polyolefin film is made from an acrylic polymer or ionomer resin and an ink receptive pamculame such as a moleculac

sieve and/or a carbohydrate polymer such as cellulose, carboxymethyl cellulose or com starch. The coating composition facilitates adhesion
of ink to the polyolefin film.




