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“TWO- S| DE COATED LABEL FACESTOCK The invention relates to a

t wo-si de coated printable plastic film Mre specifically, the invention
relates to a 4% essure sensitive | abel facestock and | abel éﬁﬁﬁﬁkﬂm 5
conpri sing t NWOZBBE7 £ acest ock and net hods of maki ng t he sank

Films prepared for use as | abel facestock are, typically, coated on the
printing side with a coating which enhances ink adhesi on. For instance,

U.S. Patent No. 5,380,587 discloses a mul til ayer packagi ng or | abel
stock filmhaving excellent 10 print-ability and non- bl ocki ng

characteristics. The film ijyo~siny TCoadeb BApBildpAtedre@@ted wWith a

copol yester coating. Anot her i nk adhesi on enhancing coating is described
in US. Pat ent No. 5, 382, 473. Acrylic coatings have al so been
applied to fil s ffhe bhmeéntiforsasdldtids tty astwessidédeacbated)prinfabiet No.

3, 753, 769. quagtic 21 fgat ;E@fé aécye%lm%ﬂ réﬁéniﬁ\?eﬂ@%ﬁ-nf HBtes to a

nmet hacryl at e, | ower ate an "acrylTc ac) I scl osed.

Pressure sen?FFﬁ?Bradﬁ%’%ﬂr €PEPF aahegmnla el s HARt UreS
applicatidn cbmbeéSlagethellabaﬁMMaceéhacROapdrmethbds af asking ghessane.

sensi tive adheS'V? Sbf Sh&eéd for el 1Eﬁ£fnfa3£§%o‘% Gk, 7 gPQGQIl

5,070, 164. This ad eS| . repared from enul si on pol ynerization o
| ower al kyl coa&eﬁyPat’éhes%w bihde with| ateoahing phich ignphances ink
met hacr yl at eadhessonh aporeimgtanta,hacsy! pateAtdNen 5,380, 8870 ddscaekeki &

acid. 25 i ZggIF%ﬁé?Xf%%@&%ﬁn{'tJﬁ‘itai‘:‘ilt QtSJ:ﬁahni?El}ﬂé%ﬁaq ‘M?!c%ﬁl%ﬂ@q“e

and netal | ] . ruct
particulayﬁyPHPPéﬁﬁéﬂliﬁYa??ﬁiﬂﬂﬂﬂ9¥9°klnﬂaEE%F%%F?E&?E&Hﬁnwaﬂﬂﬁnﬁlﬂylh@
pol yneric fi lfdrstbptrinéd and hthemgoated Witht ascopelyedter eamhatify.an

adhesi ve_anchtbhayinR otk £ BrdGRAflg Hbkasy | NeldaloliBeanl Bieshase

| ayer, the ( yers are se m t he group conS|sF|ng of :
(i) aprine EB&FPﬁgNﬂav? Zh external surface a functional coating
of an interpol yrrEAcﬁfrl.{.ca)cﬁ\t:{tﬁj‘S’ ]ha[ver allso be&hnapplvedic dillpnsuFost Heated

carboxyl i a%bglagﬂﬁlég)aé :géﬁéﬁtﬂé}’] ”P ?”%a@éﬁ@fn&o@ris% B%o2N Bhi¥L -
acryl ate est acry ate ester
a heat sealable coatlng resin is made from methacrylate, a

lower alkyl acrylate and acrylic acid is disclosed.

Pressure sensitive adhesives which permit adhesion

without the application of heat are well known. One

20 particular class if pressure sensitive adhesive is disclosed
in U.S. Patent Nos. 4,898,787 and 5,070,164. This adhesive is
prepared from emulsion polymerization of a lower alkyl
acrylate, such as ethyl acrylate, a lower alkyl methacrylate,
such as methyl methacrylate and an acld such as acrylic acia.

25 The invention is directed to clear, opaque, white opaque
and metallized label facestock structures.

The film is more particularly directed to a printable
facestock structure comprising a polymeric film substrate
having on a first surface thereof (A) an adhesive anchor layer

30 and on a second surface thereof (B) an ink base layer, the (A)
and (B) layers are selected from the group consisting of:

(i) a prime coating having on an external surface a
functional coating of an interpolymer of (a) an p,p-
monoethylenically unsaturated carboxylic acid; and (b) a

35 neutral monomer ester comprising an alkyl acrylate ester and
an alkyl methacrylate ester; and
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2 (fi) an imnated polyner of nethyl nethacrylate, Clerr] to

derr] al kyl methacrylate or CJerr] to CJerr] alkyl acrylate and an

et hyl enical ly unsaturated carboxylic acid; or the @c)r adhesi ve
anchor | ayewonstd7ected fromthe 5 group consisting of: fUS9TIS0E2 i ) a
m xture of the interpolyner defi ned above in (i) and the i m nated

pol ymer defined above in (ii). (iv) a linear water dissipatable
pol yester condensati on pr oduct of the Xoll owi ng nmononers or their

pol yester form ng 10 equival ents: terephthalic acid, an al i phatic

di car boxylic acid, asylfo cont ai ni and kal ul fonate
group attached ttid a%mggcp‘g?mﬂ% MREE s cry Src{;ﬁ o%'maICFl c
quanti ti es gfkylbmethdirylattedouf Cattd gasalknk acrm yﬁm@r |azlabl e aliphatic
or cycl oal I%1&@4&%%%99&&5@@%;@{& B34t o 11 carbon atoms; and

(v) a polyes corrprlsmg repeating units of the C onents:
i sopht hal i ¢ aci ®F 3h&y| (A a9hREAYP 8n°h°€1c}ﬂ’eﬁ W éfaﬁgﬁ@gaﬁﬁgwng?n%anol and -
di et hyl epe @i-dﬁplcorwlstmg of: the (B) ink base layer is selected fromthe

group 20 consi st (Videa n 0 agy exir nal
surface a fun‘:&c}nzﬁ cé‘z&nlrr?g‘)f bhe 1R£é$° B %ﬂ?’\éa gbg e2in S(1 P

of, a derr
acryl ate, Cedrthe omlnaﬂeér PPlﬂ‘FFaeFﬂg?‘é M%d’&/l‘%‘ adi d or met hacrylic
acid; and (iv) \d i)ineal waterodisaipatable polymstert econdensatiame a 25

functi Onal S r‘}&fg c?t(qﬁles tﬁgﬁ.@%iﬁe ﬁb%%&r@fof‘ Gl&r ]potl gt@i'r }Sormln

acryl ate, met h acry ate,and acryji.c ylic
acid, 10 equiyalentssd ttiﬂﬁel@é'%‘ﬁ af fFid (Aﬂ“a?i%égﬁfg' Fgg gicand
t he (B) i nka.bfdiﬁ daéhﬂfdnﬁard!ﬂérebehtalﬁﬁ)ng and ahmlmmualosulfoahte
direct ed ! 0gfod® el died Fifa gma%wwéeaf&mwa&m@ ;| @nfor m | i ner,

an adhesi ve?cOR i ng an _outer surface qof the liner, the outer

sur f ace sheiehiomrEris %%&H@st gfaabopt 199 HAeFk 01 BfptreFhgoRS
t her mopl ast &6p61ypaérPisbld hel ifphat iti bm syoléabiphrtise@lkylene glycol

15 having from 2 to 11 carbon atoms; and
(v) a polyester comprising repeating units of the
following components: isophthalic acid, 5-sulfoisophthalic
acid, 1,4-cyclohexanedimethanol and diethylene glycol; or
the (B) ink base layer is selected from the group

20 consisting of:

(vi) a prime coating having on an external surface a
functional coating of a copolymer of a C, to C; acrylate, C; to
C; methacrylate and acrylic acid or methacrylic acid; and

(vii) a prime coating having on an external surface a

25 functional coating of a styrene copolymer of a C; to G
acrylate, C, to C; methacrylate and acrylic acid or methacrylic
aciq,

provided that each of the (A) adhesive anchor layer and
the (B) ink base layer is different.

30 The invention is also directed to a composite label
structure comprising a £ilm form liner, an adhesive coating
adhered to an outer surface of the liner, the outer surface
being located adjacent to a face film stock comprising a
thermoplastic substrate, the face film stock being secured to

35 the surface of the adhesive coating, the face film stock
comprising an adhesive anchor layer located between the



35 the surface of the adhesive coating, the face fil mstock conpri sing
an adhesive anthor 1ayer |ocated between the WO 97/ 44187

PCT/ US97/ 05062 3 adhesi ve coating
and the thernoplastic substrate, the adhesive anchor |ayer_selected from
the group consWePT4#H8%f : (i) a prime coating having E783%% nal
surface an adhesi ve anchor coating of an interpolynmer of (a) an [err],
[err]- 5 nonoethylenically unsaturated car ngyl ic acid selected from t he
group consisting of acrylic acid, nethacryltc acid and m xtures thereof;
and (b) a neutral nonomer ester conprising an al kyl acrylate ester and

an al kyl nmet ha | at e ester. i L le a2

met hac?/yl ate, aé{‘é?ﬂ’etﬁc’ﬁje??]a% %ﬂﬁ(ﬁ‘ e%? ﬁgg%ﬁgﬁ% | t"yeérr‘ra tht%o a§x %rg'ry“}’e

al kyl acryl at anghdrahayer cs¢lechad finop §heagypPHPcEoRRFPOIT Q€ 2aci d;

(i )tﬁ lm'X_turF of (fi))?aﬁr{.ﬂ% Qﬁd&f_bmae:naeﬁin(;abnaa?[est&%rna{prsrdrfatce an

nmonoe eni ca nsat urat ed carboxyljc _acid selecte 0 e grou

consi _stiyng of a&b%?ﬁ's ahehor r’r‘é?‘ﬂ:a’ﬂ%ll%l caé'cilag‘gﬁﬁog erﬁx%%r@s) taﬁleg’éo 2 aﬁ

(b) a neut rjal mopeetbylesicallymmmsafiunpted carbpxyliacagidiseleatad fixeman

al kyl met hacr yhat areag Ebhsising dﬂﬁa&tyqqcpabxa?rmeéhs@jmc Rl angl at e,
err

t . I h | At t | kyl | at
and an ot hyl cAtEsFgE thardSt{and Rc A aeytEs paphoner ssvel ShmpRiptn S,

vat er di ssi pamabedkpd| gerylate certes @ndoan aljyddmethatrylatd @stering
mononers or their F?Q!i.yeiﬁeimiﬂ’éi@d‘%olgnﬁe‘i“'o‘fah@ﬂiﬁi het iyt 2Gi o @

sul Fonat e 10 “GI5HY BEERRRERLRE £ GaF Bony U, SREVLBLRUBIGUYT and 25
st oi chi onet ri ethydenicatly cinsaurated) caxboxydficaacidast one
2 'To 11 car bon af onbity . BLxE & ()2 A e e (o Ry
units of the m°nP8I%F‘83\Fﬂb°EH1¥)o%‘é’. ﬂ"?&?ﬁf"‘ﬁf’i‘%iﬁﬁi %‘Pl%-%%gﬂc&e?gggﬂ"ﬁ% i C
30 acid, 1, 4- ¢hel giroxpnednsistinglofarmbnyildchpcdde yetkadrylic acid and is an
obj ect of {i 4ibkpueBE PHel@ofNNANCE) BE neut?BiNAbASRe Pl edtd¥ QST sing an
sensitive glu%l%&laggggiggetggégéEgéﬂ an é&i%&shg%hacrylate and (ii) an
iminated polymer of methyl methacrylate, C, to C; alkyl
methacrylate or C, to C; alkyl acrylate and an ethylenically
unsaturated carboxylic acid;
20 (iv) a linear water dissipatable polyester condensation
product of the following monomers or their polyester forming
equivalents: terephthalic acid, an aliphatic dicarboxylic

acid, a sulfomonomer containing and alkali metal sulfonate

group attached to a dicarboxylic aromatic nucleus; and

25 stoichiometric quantities of about 100 mole% of at least one
copolymerizable aliphatic or cycloaliphatic alkylene glycol
having from 2 to 11 carbon atoms; and

(v) a polyester comprising repeating units of the
following components: isophthalic acid, 5-sulfoisophthalic

30 acid, 1,4-cyclohexanedimethanol and diethylene glycol.

It is an objéct of this invention to enhance the
anchorage of a pressure sensitive glue or adhesive to a label
facestock.

It is a feature of this invention to have a coated

35 surface of a label facestock which anchors a pressure
sensitive glue or adhesive to the facestock so that all, if
not substantially all, the glue or adhesive remains with the



It is a feature of this invention to have a coated 35 surface of a | abel

facest ock whi ch’ anchors a pressure sensitive glue or adhesive to the
facestock so that all, if not substantially all, the glue or adhesive
remains wth the _ WO 97/ 44187

PCT/ US9710508%0 97/44187 4 PEEASITISAS2When

it is renoved fromeither a release |iner or anot her surface (such as a
product or product container). It is an advantage of the invention
t hat when the | abel facestock is renoveéd or repositioned on the rel ease
liner or 5 another surface (such as a product or product container), the
glue or adhesive will have a tendency to remain wth the | abel facest ock

and not anotfReesfipgigmben it is repoyed f¥qp tqithexddaxeigesef LimRr i9%ention
t hat when t lgnotheahirfateOis@dhihasi deppddidie drulpronate aoatdihnéey ent, the

10 coat ed-t o-coatgd :Sj des [ e, | ocki e |.eS,
By the term" adhelg"l \71? %ﬁ‘c g&a;’??g%s{)ﬂ@%’éﬁ y,ﬁr‘r’g’aﬁgg h?ﬁ’e’t' &?%Qf aer
properti es ofaqestacicdst semoyed oncrepPRitianed sncfhgckeleagseclingy 9wl ds

adhesi ve Subgicieas sudtacle i(BabHI&s! Hcpfbdins br prddattChynt@iétp) rsed

I n manufacturj.n ressure _sensitiyve | abel s. uch gl ues.and sti.c

mat eri al s ar%i‘f/éﬁqr l?ﬁﬁ?givﬁ Wﬁ§h§a‘é?tao€e’béreé‘sc¥urt§ §5ﬂ'gf'f'i va a'f)}é‘l" 13@/21
manuf act ur i nEpcestogk and, acknangkheryeurfawe.and | nk Base Layer (B)
Interpolymer (i) 9 is a fir@nededdvintagedr aile dnvbatesh, thae Wiestne

h | d the i b [ '
"t or pol yrerSaAt g ) <P, pldp BFehE Bindcatidbe AEebrtelll, tne,
car boxyl 1@ aeatedntp-a9rtednsidesl ofoheckila thavec dopr biraking al kyl

acryl ate estwgnddtbids.al kyl nmethacryl ate ester. The 25 cal cul ated gl ass
transition tenperatyre (Tqg) ef.the resin cpating,shqul d.be in_the_range
of fromlQOJerr] PY }hﬁ%fg%“r]ﬁé'{%%‘["(ﬁ ﬂ“EhPE” it 6’(ﬁJC)t¥plca(11Y' mTﬁB@‘Iﬁh?‘é,
typical ly, ddte muprertiles eénpheafacesteck anghispiehatbakybhe faceskeckrom a

gl assy, britidcurly hdlds? adBekive BhEStMELSsvnichi GucludBuerbegiuddysi cal
Properti 5 Oa];nd sticky materials used in manufacturing pressure sensitive
labels. Such glues and sticky materials are well known in

the art of pressure sensitive label manufacturing.

Adhesive Anchor XLayer (A) and Ink Base laver (B)
Interpolymer (i)

20 Provided that each are different, the adhesive anchor
layer (A) and the ink base layer (B) comprise (i) an
interpolymer of (a) and b, p- monoethylenically unsaturated
carboxylic acid; and (b) a neutral monomer ester comprising an
alkyl acrylate ester and an alkyl methacrylate ester. The

25 calculated glass transition temperature (Tg) of the resin
coating should be in the range of from 100°F to 140°F (38¢C to
600C) . |

The Tg is, typically, defined as the temperature at
which a polymer changes from a glassy, brittle solid to a very

30 high viscosity liquid (Bueche, "Physical Properties of
Polymers”, Interscience Publishers, 1962). At temperatures
below or even slightly above the Tg, polymers exhibit such
great resistance to viscous flow that sealing does not take
place, regardless of applied pressures or how long the polymer

35 surfaces are left in contact with each other.

The multipolymers may be produced by the proper selection
and interpolymerization of the following types of compounds,



Pol ymers", Interscience Publishers, 1962). At tenperatures bel ow or even

sl.ightly above ‘the Tg, polynmers exhibit such great resistance to viscous
flow that sealing does not take pl ace, regardl ess of applied pressures
or how |l ong the polyner 35 surfaces are left in contact with each other.
The nul ti pol eré‘F‘g” 87be produced by the proper selection 2R /Us97/05062

I nterpol yneri zation of the foll ow ng types of conpounds, WO
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5 in the presence of a suitable chain fr ansf er agent; for exanpl e,
mer capt ans or hal ogenat ed hydrocarbons: A. a high Tg mononer; B. a | ow

Tg nmononer; and aci I kN 4D . i gh Tg
nmononer s whi c nna%;’ebggg%%ﬁ%%egk ¢ ?%%%%o%rme§gﬁﬁfgaﬁélﬁéhg{%€cr'yI ate,
met hyl met hacrepdampde, mgngabEaRS sor halogenategdn BydxogRrPens Tg AondrdyYgh
whi ch ‘may be enpinertler; BOCAULSw T@rmencEl ;¢ ankdoveacd kydnesiimi es such
as nethyl, 10 _ethyl or butyl acryl ates. Exanpl es of acid nononers
whi ch nmay be %“f &i ncl ude, for exanple, acrylic acid, methacrylic
acid, mal eit aci d, Exanplgsonf chigh dTampnamens ¥bichemayfbe employedrhe

pol ymeri zat i onirfcaaelel, O foFbExafip By e IRAEE Methacen hte] REtyl dtraddiyiatiehe

m xed nononers | crzlmentally during the reaction in order to attain a
nore nearly hd’rﬂ% ) di stribution of nmononers in the multipolyner
mol ecul es. Exaaplesaef vioyr Bporenanenst whdgbnmay beienpleyede

enpl oyed t G r1deC € b eitiihpleP! Voldr GRNYINAcKRYa¥as Ysdd AR mdthgude 20
bet ween 2% nd%%:ﬁqy ang grgfergﬂg from2.5%to 6% of an al pha- bet a
unsaturated c OFcP¥E¥a 3F ¥ es t her eof , such as acrylic or

met hacrylic acid, &¥amplesm 65%acid osoponens whighehayabeyemp beyead sbnal wdip, 5%
by wei ght of tfa Sdinplle, "RBPYRIic acHS) Ricthadiydibyaclids weididladmaiomer

o1 o) it ekl ARG GBS 2o LY R O
met hacryl at e or Thehpolimenization creagticer peyyher advisntagesys iy garrdeded
this way, tje JIR Y adaRBOERE RiRé® oY naad ih&r@méﬁééplf U§llring the
reaction in order to attain a more nearly homogeneous
distribution of monomers in the multipolymer molecules.
The relative proportion of monomers which may be employed
to produce the multipolymer coating may vary and may include
20 between 2% and 15%, and preferably from 2.5% to 6% of an
alpha~beta unsaturated carboxylic acid or mixtures thereof,
such as acrylic or methacrylic acid, and from 85% to 98%, and
preferably from 94% to 97.5% by weight of the neutral monomer
esters. Usually, the neutral monomer esters comprise (a) an
25 alkyl acrylate ester such as methyl, ethyl or butyl acrylate
and (b) alkyl methacrylate esters such as methyl methacrylate
or ethyl methacrylate. In terpolymers which may be produced
this way, the monomer components are employed in a ratio such
that the alkyl methacrylate monomer is present in an amount of
30 at least 10 percent by weight of the total ,terpolymer
composition and preferably from 20% to 80% by weight, and the
alkyl acrylate monomer component in an amount of at least 10%
by weight of the total coating composition, and preferably
from 80 to 20% by weight. Typically, the monomers are
35 interpolymerized utilizing known polymerization techniques,
such as, for example, emulsion polymerization. A standard
polymerization technigque may be employed to produce the



that the al kyl nethacrylate nononer is present in an anount of 30 at | east
40 percent by feight of the totalterpol yner conposition and preferably
fron12Qy6to 80% by wei ght, and the al kyl acryl ate nononer conponent in
an anount of at |east 10% by wei ght of the total coating conposition,

and pr ef er al¥§97/441§7r om 80 to 20% by wei ght. Typically, the REIHSAEIE62re 35

I nterpol ynerized utilizing known pol ynerization techni ques, such as, for
exanpl e, enul sion pol ynerization. A standard pol ynmeri zati on techni que
may be enpl oyed to produce the 6 WD 97/ 44187
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coati ng conposi tions of he present, |nvent s,solutjion, buylk or
enul si on p %ﬁﬂﬁi |8ﬁa P scompeFitd fﬁgQﬁe PE&?EP?béBV??F%?%s ent
No. 3, 753, G0 solution, hu&!seoulem@lﬁmmmllyynmualtdbhe i Bhdspol ymer is sold.

by 5 the Vg o@gmenxsuaeserpﬁe&ittm tﬂ@' Q’&%@n‘&nn Vahspgs, 769 S0XV67".
| m nat ed Polyner

the [ nve t he
(120 POl Lo, commert fo AP IIEL: R0 IRAL S vREE LOVEHA AR, (he
10 pol yrfer tife VatlisparnmSohpany| vnder Grrdict dﬁ[igm}:iahkywaimymr ylate or
Cerr] to @ 0]57al kyl acrylate and an ethylenically unsaturated
carboxylic acid The,im nated pol yner can contain an acrylic
pol ymer of te, an al kyl acrylate or an al kyl 15
net hacryl at e andmaanetheiresinbediyentnsef et daveatiionythe @) cadhedied is

reacted wi talwﬁzallls»'e%neowma eBF NS ﬁ&wlﬁ%f m;n?ug“ af’ il{ppydEne

ot hacr )1 aEolimer) off Bokhl, REERTLY Ry, 1agbS Co a1SYR MeLhREFYISte 05 2 (o

8 carbon, aobte Cpn alhe'lalalo;brlgteupndmmreehylaém;dalacyr yhsaeuhatédg 1to 12,
specificajlqé ﬁic acjdrbon atonms in the alkyl group, and (3.) an

et hyl eni cal y unsaturaf ed carboxylic acid that is reacted with an

al kyl ene e Hpipakedypolymer a‘i‘?”&l‘f‘ﬁ’tﬁ(}lryﬁé‘r arryhigpRelymey of
convent i onaﬂetmdluuneahacryhath pah yalkky Xz atdmyl attec i gnealkyl 25 whi ch t he

MONOMET 35 PG HRIdEARIERN ahd!l 8hYathfkh &U M8 thsAtBrated carboxylic acid
that is reacted with an alkylene imine such as ethylene imine,
or propylene imine. More specifically, it comprises a polymer
of (1.) methyl methacrylate, (2.) alkyl methacrylate having 2
to 12, specifi-cally 2 to 8 carbon, atoms in the alkyl group

20 or an alkyl acrylate having 1 to 12, specifically 2 to 8
carbon atoms in the alkyl group, and (3.) an ethylenically
unsaturated carboxylic acid that is reacted with an alkylene
imine. Typically, this acrylic polymer is prepared by
conventional solution or bulk polymerization techniques in

25 which the monomer, polymerization catalyst and solvents are
charged into a polymerization vessel and heated to form a
polymer of the desired molecular weight as indicated by the
viscosity of the polymer and subsequently reacted with an
alkylene imine. One method for preparing these acrylic

30 polymers is provided in U.S. Patent No. 3,705,076.

Examples of typical alkyl groups of the alkyl
methacrylate include ethyl, propyl, isopropyl, butyl, tert-
butyl, hexylmethyl, 2-ethylhexyl, octyl and the like.
Examples of typical alkyl groups of the alkyl acrylates

35 include ethyl, propyl, butyl, isobutyl, propyl, hexyl, 2-
ethylhexyl, octyl, nonyl, decyl, lauryl and the like.



charged into a polynerization vessel and heated to forma pol ymer of the
desi red nol ecuf ar wei ght as indicated by the viscosity of the polyner
and subsequently reacted with an al kyl ene i m ne. One nethod for
preparing these acrylic 30 polyners is provided in U S. Patent No.

3,705, 076. WOkl es of typical alkyl groups of the alfiGHUSS705062

nmet hacryl ate include ethyl, propyl, isopropyl, butyl, tert- butyl,

hexyl met hyl , 2-et hyl hexyl, octyl and the |ike. Exanpl es of typi cal al kyl
groups of the alkyl acrylates 35 include et7nyl , propyl, butyl, isobutyl,
propyl, hexyl, 2- et hyl hexyl, octyl, nonyl, decyl | auryl and the Iike.
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7 Exanpl| BXanR1es, At AYPAERY EH‘%’a‘F?’y"Wat"u G %agglgdécmsl ncl ude
methacrylic athclude e tharopyild.caeicdd , agkhylaceyd i aCJ-CLt acsiitdcaacidand t he
l'i ke. ﬁﬂdoﬁ’{c theildnd ehe hekees nentioned | n U. S Patent No. 5
3,705,076 can be exanpl es

used to I mn etheacrllc ol
i ncl ude et hyl ene |%‘PY1€"%rH“’p lene i 'és n WT‘?/ g’aLﬁ’tﬁé 2ed in
amount s of 54 80768 76 vemrg e mised tbhemanayélth@cﬂqnmc POlymersA typi cal

acrylic pol yng%aeéffg@'é:a eéE'l%lhae( &t yiQné Oj withed QD fgymahenmmé

th | at % by
ATy It b, andvREC, EYRICPbY, Ak JRPdofn ameRTHEICAA FO SLEYVBRINL of

nmet hacrylic athd aeeylix polymeabout 1 to 8% by wei ght of an al kyl ene

I mne. Another ty of ¢t | RS [
82% by vvel ht of %c%%g%]y z:il(:lrmsst)x r 0o 1L:ﬁi:st ol 17%;;; ifs’g&% ?)f7§tégl
d®¥

acryl ate, 103.90% by ‘9%‘1}}7' \M tﬁé?ﬁ&éfrﬁ c(20i @ & WRAGRT BB ut
4 to 6% by \Aetgbtcpftoaldgylae.rqui aceglate) |dandn(®@ e to 09pi byl wveaight i ef

pol ymer consi éign:e“ﬁ%ﬁ%}yadlfd Bt R&Ehacrgﬂé‘a&éi/d A cRiday IwQQE:YLBBﬁ{: 2

nmet hacrylic acl rati o 13/ 7 a react ed
5% by wei ght Bf ﬁ’Fo'bX/I t qfy aﬁea'zlg‘yge“e IR RS at :}H“’&S\ m%‘?’? gacryhc
commerci al | y puayhebl ef fthis ZAnvendkion Resihs) uTBicto t&42% pyoshedghlieofgnati on

"Neocry|"lgucﬁe@ﬁyiPﬁﬁfﬂé@ry-late, (2.) 9 to 17% by weight of ethyl
acrylate, (3.) 5 to 9% by weight of methacrylic acid reacted
with about 4 to 6% by weight of alkylene imine. Still another
typical acrylic polymer consists essentially of methyl
methacrylate/ethylacrylate/ methacrylic acid in a weight ratio

20 of 80/13/7 and is reacted with 4 to 5% by weight of propylene
imine. '

Iminated polymers are commercially available from Zeneca
Resins under the product designation “Neocryl” such as “Neocryl
XK-90" and “Neocryl XA-5090".

25 Mixture of Interpolymer and Iminated Polymer (iii}

The (A) adhesive anchor layer can be a mixture of the
interpolymer defined above in (i) and the iminated polymer
defined above in (ii). Typically the ratio of (i) : (ii)
ranges from about 10:90 to 90:10, specifically 40:60 to 60:40.

30 Polyester Condensation Products (iv) and (v)

The (A) adhesive anchor layer can be one of a polyester
condensation product (iv) or (v).

Polyester condensation product (iv) is, typically, a
linear water dissipatable polyester condensation product of

35 the following monomers or their polyester forming equivalents:
terephthalic acid, an aliphatic dicarboxylic acid, a '
sul fomonomer containing an alkali metal sulfonate group
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i nt er pol yner defined above in (i) and the imnated pol yner defi ned above
in (ii). Typically the ratio of (i) : (ii) ranges from about 10:90 to
90: 10, speci MOA34#38740: 60 to 60:40. 30 Pol yester Condensati BET/PBYOEs (i v)
and (v) The (A) adhesive anchor |ayer can be one of a polyester
condensati on product (iv) or (v). Pol yest er condensati on product
(iv) is, typically, a | i near water dis8ipatable polyester condensation
product of 35 the follow ng nononers or their polyester formng

equi val ent s: terephthaljc acid, an aliphatic dlcarboxyllc acid, a
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duct of
aut val ent s Fe1towingOhoithdfl BEGTRES, do1yBSteritotifhdlcaflVilibhes:
15 to 25 nol e% oflakt 6P bRt 73 MekeY patierephthapdQyaetd? acid of the
f or mul a HOOC( CH ¢b) ] 18 CE®H5 wiksXe® oM amaagastf bae) dliphdic dicarboxylic (C)

ontai i ng- A8 REy EHRFEPRA R G ficad lplin a PG B g

aromat i ct%huditéus; and (d) st0|ch|onetr|c gquantities of 100 nol e%
of at |east 15 onfe)copeadyarrin=ablfrod igplupt itdo 06 ayTédadf pErtlieasal loplecne

oroduct s darseiphant? eonfalitl Ml Hirald el VBT Finare BIEIE' O
products ar @ttashedctal » dicarRexylds @aromgkicaguskeushetddal Conpany under
the product 20 dga)gstsicmiodstst vk quant]ititd5bof 100 molet of at least

15 one copolymerizable aliphatic or cycloaliphatic alkylene
glycol having from 2 to 11 carbon atoms. This polyester
condensation product is described in U.S. Patent Nos.
5,380,587 and 4,525,419. Such products are commercially
available from Eastman Chemical Company under the product

20 designation “Eastek™31125"

In a still further embodiment of the invention, the
adhesive anchor layer is polyester condensation product (v)
which is, typically, a polyester comprising repeating units of
the following: isophthalic acid, 5-sulfoisophthalic acid,

25 1,4-cyclohexanedimethanol and diethylene glycol. Typically,
this coating is a linear, water-dissipatable polyester having
an inherent viscosity of at least 0.1 as measured in a 60 to
40 parts by weight solution of phenol/tetrachloroethane at
25°C, and at a concentration of 0.5 grams of polyester in 100

30 ml of solvent, the polyester containing substantially
equimolar proportions of acid moiety repeating units (100
mole%) to hydroxy moiety repeating units (100 mole%), the
polyester comprising repeating units of components (a), (b),
{c) and (d), as follows, wherein all stated mole percentages

35 are based on the total of all acid and hydroxy moiety
repeating units being equal to 200 mole%: (a) 90 to 97 mole%
isophthalic acid; (b) 3 to 10 mole% 5-sulfoisophthalic acid or



In a still further enbodi ment of the invention, the adhesi ve anchor

l.ayer, i s pol yester condensation product (v) which is, typically, a

pol yester conprising repeating units of t he fol |l ow ng: isophthalic aci d,
5-sul foi sophthalic acid, 25 1, 4-cycl ohexanedi net hanol and di et hyl ene
glycol . Typi caY@§7/44187 t his coating is a |inear, mater-d|55|de§%pgm“m”

pol yest er havi ng an i nherent viscosity of at least 0.1 as neasured in a
60 to 40 parts by weight solution of phenol/tetrachl oroet hane at
25[err]C, and at a concentration of 0.5 graﬁ% of polyester in 100 30 m of
sol vent, the polyester containing substantially equi nol ar proportions of

acid noiety re eatl unlt 100 9% to dr qx ety repeating
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component s (a)f;YQh)hexane(di)ne&hanpr) angd, f () s ton3@r moded| diethylenep| e
per cent ages 351948 pasffbgen w ebebak ﬂévélﬁeéplas@&dbaudaexnﬁaa@t Ywater

repeating unlts ejn ual g % ég%}QO t nol {l |sophthaI|c
acid; (b) 3 tAHFIRA PSEhAt HAY R visd8st 1eS\@F 97/ 44187
PCT/U897/05®62dlsclosed above and having the eguimolar9proportiens| &filacikt al
salt; (c) 70 tonSnhyEddap Metlescféfwrl?&'dwnobheﬁad oiﬂés‘@éré QD

nnle@bdlethylene These yest er ve been scrl ed as linear,
wat er di ss&%ﬁ%’t@%&ry&ﬁer aﬁ§9+: ré'r%fﬁ | SBBQI v 382,473 di scl osed
above and havi@gpdlymeanvinl ar proportlons of acid and hydroxy noieties

referred to above. S I
5,006, 598 and 5, 3821-‘5{4&?2&) PAnKCBREEo187Er car! G lseieted )§m £ MtolpS.

can be sel 40+ oPRFishinge of 8u H°PBX¥B?|§|(§Yi)ng cﬁ°po?1é’6‘ﬁb'l§ H(W)anm%
(vii) is an accopolymer.coffhleymerylibecapolymer cdpypivaddy,t gpupaisegs a
conprises a cf}ﬁpﬁ}d@'{erofo‘ca @, Gi&ré] aeeyiiaeér]c a%ybgtx@etﬁ&ryrﬂatteoa%eaa]
met hacryl ate an acid sel ected fromt rQup cQnsi s of acryllc
et d Y et ha i e acked 2 Rmobhe WEPHP SRNAEORY 28 aoTEkAredor 15
t he aIkyI groumsthﬁcnytaaﬂdqyb,aatybanec|amidukndnmdrﬂlp athgl, Examwked ahd
i sooctyl. Exanp)es, Byl *&i-o%bléybfg’&ﬁépélﬁl taﬂ?:ﬁ'a!@é mcl{IBIehﬁa{: 2l Cedifipd ude
met hyl , et hyl and |sgy 12 % | ¢al g e froma
monomer feed 2 Sal and 1soocty1. Exa P of the alkyl groups of the alkyl
methacrylate include methyl, ethyl and iscbutyl. The
copolymer is, typically, made from a monomer feed which
contains at least one of each of the foregoing monomers.
20 In general, the copolymers are prepared from and contain
from 40 to 75 wt.%, specifically from 60 to 70 wt.% of the
first monomer, from 15 to 50 wt.3%, specifically, from 25 to 35
wt.% of the second monomer and from 0.1 to 10 wt.%,
specifically about 1 to about 5 wt.%, of the third monomer.
25 All ratios are based on the total weight of the monomer feed.
These emulsion polymers have an average molecular weight
of from 20,000 to 150,000, specifically 50,000 tc 90,000 as
determined by gel permeation chromatography (GPC) and have a
calculated Tg of from -15°C to +15¢C, preferably from -=10°C to
30 +20oCc. The diameter of the terpolymer particles are generally
in the range of from 0.05 to 0.3 microns. Useful terpolymers
are prepared as described in U.S. Patent No. 5,070,164.
! : ] (vii)
The ink base layer can be a prime coating having on an
35 external or outer surface thereof a styrene copolymer (vii).
The styrene copolymer (vii) is, typically, 'a C, to C;
acrylate, C; to C; methacrylate and acrylic acid or methacrylic



contains at |east one of each of the foregoing nononers. 20 In
general, the copolyners are prepared fromand contain from40 to 75
wt.% specifically from60 to 70 wt. % of the first nononer, from15 to
50 wt. % specifically, from25 to 35 wt. % of the second nonomer and from
0.1 to 10 wwo®7d418%peci fically about 1 to about 5 wt.% ofPQISITINGd
nmononmer. 25 All ratios are based on the total weight of the nononer feed.
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An i nport anyjeeatghe. of ad Nrond\@ithesel 3aybes a@bffenf durface-tpAsuedhesi ve
anchor I_yeé}gggbt he B% I nk base | ayer are different. As | ong as these

| ayers ??a%:e o surface 15 bl ocki n% is |lo
“Blocking” is the tendency of the film to adhere to itself

when twoc or more surfaces of the film are pressed together,
for example, when sheets or mill rolls of the film are stacked
in storage. Blocking tends to be more pronounced at elevated

20 temperatures and high relative humidities. Under normal
storage conditions the maximum temperatures encountered,
usually, range from 100°F to 110°F (38°C to 43°C) and the
relative humidity can be as high as 90 to 100%. Films which
resist blocking under these conditions are commercially

25 important. With the present invention, the two-side coated
facestock can be wound into a roll or stacked in sheets so
that the adhesive anchor layer and the print base layer are in
contact without posing blocking problems.

Before applying the coating compositions to the

30 appropriate substrate, typically, the surfaces of the
substrate are treated to insure that the coating will strongly
adhere to the film, which eliminates or avoids peeling of the
coating from the film. This treatment is, usually,
accomplished by known techniques such as, for example, film

35 chlorination, i.e., exposure of the film to gaseous chlorine,
treatment with oxidizing agents such as chromic acid, hot air
or steam treatment, corona or flame treatment and the like.



"Bl ocking"” is the tendency of the filmto adhere to itself when two or
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The primer materials include the reaction product of an
epoxy resin and an acidified aminoethylated vinyl polymer.
The contemplated epoxy resins are glycidyl ethers of

20 polyhydroxy compounds. Typical polyhydroxy compounds which
may be used include bisphenol A, ring substituted bisphenol A,
resorcinol, hydroguinone, phenol-formaldehyde, novolac resins,
aliphatic diols, such as ethylene glycol, propylene glycol,
1,4- butanediol, 1,6-hexanediol, glycerol, lower alkyl

25 hydantoins and mixtures thereof.

Acceptable epoxy resins are those made by the glycidation
reaction between epichlorohydrin and bisphenol A. Epoxy
resins of this type are commonly classified by their epoxy
equivalent weight (EEW) which is defined as the weight of

30 resin in grams which contains one gram equivalent of epoxy
groups. Resins with an EEW ranging from 170 to 280 may be
used but the preferred range is from 180 to 210.

A variation in the composition of the epoxy resin

component is one in which a hydantoic compound is substituted
35 for the bisphenol A. For example, 1,1-dimethyl hydantoin may
be employed in a low molecular weight epoxy resin since resins



| ayers (iv) and (v). 15 Appropriate acidified am no ethyl ated vinyl
pol ymer prine * coatings are described in U S. Patent No. 5, 066, 434.

The primer materials include the reaction product of an epoxy resin and
an acidified am noet hyl ated vi nyl polyner. The cont enpl ated epoxy resins
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resins, aliphatic diols, such as ethylZzne glycol, propylene glycol,

1, 4- butanediol, 1,6-hexanediol, glycerol | ower al kyl 25 hydantoins and

m xt ures thereof. Acceptable epoxy resins are those made
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or exanple, it ortant to be u and capa o] readily
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generically described as an acidified amino-ethylated
interpolymer having pendant amino alkylate groups. This
material is produced by polymerizing acrylate, methacrylate,
styrene or other suitable monomers with sufficient methacrylic
20 acid or acrylic acid to give a -COOH content of 7.5 to 12.5%.
Solvent polymerization techniques are preferred. The polymer
is then reacted with ethyleneimine monomer and acidified with
hydrochloric acid to render the polymer water soluble.
The primer coating may be applied to the substrate as a
25 dispersion or as a solution, from an organic vehicle, for
example, an alcohol or an aromatic hydrocarbon, such as xylene
or a mixture thereof.
In one embodiment of the invention, a liguid epoxy resin
is emulsified in a solution of the curing agent by rapid
30 stirring. Thereafter, the resulting dispersion is diluted
with water to the desired concentration for coating, which
typically includes from 2 to 25% solids.
When mixing the epoxy resin with the curing agent, it is
generally worthwhile to use stoichiometric equivalent balance
35 of epoxy and amine groups. However, it has been found that
the stoichiometric ratio may be varied over a wide range, for
instance, from one epoxy group to three amine groups through



The second conponent in the epoxy priner is an am no nodi fied acrylic
pol ymer which is water soluble. This pol yner Is a curing agent for the
epoxy conpound. A particular 15 material is described in U S. Patent No.
3,719,629 and nmay be generically described as an acidified

ami no- et hyl at eWO974418% er pol ymer havi ng pendant amino al kyl at PGFEIHE0hi s
material is produced by polynerizing acrylate, nethacryl ate, " styrene or
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use an amine catalyst. Such catalysts include propylene

diamine, hexamethylene diamine, etc. The alternative prime
coating material (B) poly(ethyleneimine) is known as PEI. The
use of PEI as a prime coating for polymeric coatings on film
20 substrates such as cellophane and polyolefins is well known as
disclosed in British Patent Nos. 766827 and 910875. This
material is also described in U.S. Patent No. 3,230,175. A
commercially available material of this type is known as
EPOMIN LS50, a product of Nippon Shokubai. This material can
25 be applied from either aqueous or organic solvent media such
as ethanol in a solution comprising 0.1 to 0.6% by weight of
the poly(ethyleneimine).
The imine primer provides an overall adhesively active
surface for thorough and secure bonding with the subsequently
30 applied coating composition of this invention. The primer is
usually applied to the treated base film by conventional
solution coating means such as direct or reverse direct
gravure roller application. An effective coating solution
concentration of the poly(ethyleneimine) applied from either
35 aqueous or organic solvent media such as ethanol, for example,
is a solution comprising 0.5% by weight of the



10 et hyl ene glycol, the hexyl ether of diethylene glycol, butyl al cohol ,
hexyl al cohol, ' octyl al cohol, diacetone al cohol and the like.

Al t hough m xtures of the epoxy resin and the curing agents will cross
link or cure without the addition of 15 catalyst, it has been found useful,
in certain iWOOHMBL to use an amine catal yst. Such catRFRE§930506%| ude
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The coating is applied to the surface of a, typically,
corona discharge or flame treated material and, in some
instances, a surface treated and primed film material, in any
conventional and known manner, such as by gravure coating,

20 reverse direct gravure coating, roll coating, dipping,
spraying, etc. The excess aqueous solution may be removed by
squeeze rolls, doctor knives, etc. 1In general, the thickness
and distribution of the applied coating is such to anchor the
adhesive to the substrate. In most instances, the coating is

25 applied in such amount that there will be deposited upon
drying, a smooth evenly distributed layer of from 0.9 to 1.1
g/m°> thickness or coat weight.

Typically, the coating on the film is subsequently dried
by hot air, radiant heat or by any other convenient means.

30 aAmmonia evolves upon drying, leaving a non-water soluble,
clear glossy coated film.

Antiblocking materials may be used in the coatings.
appropriate anti-blocking materials include wax and wax-like
materials, although in some instances wax may inhibit adhesive

35 anchorage properties.

A particular type of thermoplastic film which is used in
this invention is a polyolefin, typically oriented
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Is inportant that the coating be applied from aqueous nedi a and,
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Typicaily when the film is coextruded the thickness of the
skin layers range from 2 to 18% of the total film thickness.
The skin layers can be a copolymer of propylene and another

20 olefin such as ethylene and/or butene-1l. Aanother olefin can
be present in the copolymer. A preferred substrate is
polypropylene with at least one skin layer selected from the
group consisting of polyethylene, polypropylene, copolymer of
propylene and ethylene, copolymer of ethylene and butene-1,

25 terpolymers of any of the foregoing and maleic anhydride
modified polymers.

Another useful substrate comprises polypropylene inter-
blended with a minor proportion of a member selected from the
group consisting of polyethylene, copolymers of ethylene and

30 an alpha olefin, copolymers of propylene and an alpha olefin,
terpolymers of olefins and maleic anhydride modified polymers.

White opaque, cavitated polypropylene is also a useful
substrate. These films are described in U.S. Patent Nos.
4,758,462; 4,965,123 and 5,209,884.

35 Metallized films are also contemplated. Usually, the
corona or flame treated film surface, usually comprising or
consisting of polypropylene or polyethylene (medium or high



substrates al so include coextrudates of the foregoing material s,
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al so conte at ed Usual 'y, the corona or flame treat'ed ace,
usual |y cd ﬁE*?Slng or consi sting of polypropylene or pol yet hyl ene
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function as a slip agent. Other finely divided inorganic

materials which can be used to enhance slip properties include
20 such water insoluble solids as diatomaceous earth, calcium

silicate, bentonite, talc and finely divided clay. These

finely divided inorganic materials can have a particle size

between 0.1 and 10 um., an alkali stabilized silica dispersion

is the preferred material. Particulates which enhance opacity

25 are also contemplated such as titanium dioxide.

In label stock structures contemplated a pressure
sensitive adhesive is located between the adhesive anchor
layer of the two-side coated facestock and a release surface
of a release liner. The pressure sensitive label stock is run

30 through a die-cutter to produce labels affixed to a continuous
release layer. Typical pressure sensitive adhesives are hot
melt adhesives, for example, styrene-isoprene-styrene block
copolymers (the “Duro-tak” line of adhesives sold by National
starch, including “‘Duro-tak 9866" and “Duro-tak 4206"),

' 35 styrene-ethylene butylene-styrene block copolymer compounds
(“Duro-tak 9684" sold by National Starch):; water-based
pressure sensitive adhesives, for example, acrylic emulsions
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Kraft-brand paper, glassine, polypropylene, polyester (such as
polyethyleneterephthalate), polyethylene coated Kraft-brand
paper, polypropylene-coated Kraft-brand paper or a

20 thermoplastic substrate sold by Mobil Chemical Company undér
the product name “Proliner”’. Typically these substrates are
coated with a thermally cured silicone release coating such as
vinyl functionalized polydimethylsiloxane (sold by Dow Corning
under the name “Syl-off 7686"). In this system, the cross

25 1linker is, typically, dimethyl hydrogen polysiloxane (sold by
Dow Corning under the name “Syl-off 7048").

Release liners comprising substrates such as glassine,
poly-coated Kraft-brand paper, polyethylene terephthalate,
oriented or cast polypropylene, polyethylene or polystyrene

30 can be coated with radiation or electron-beam curable silicone
such as UV-curable silicone (sold by GE under the name
“Uv9300”", “UV 9315" using UV 9310C" as a photoinitiator) and
electron-beam curable silicone (sold by Goldschmidt under the
name “RC726" and "RC705"). Typically, the pressure

35 sensitive adhesive is coated onto the release liner and oven
dried, typically at temperatures ranging from 35¢ to 120eC.
However, the temperature of drying often depends upon the type
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sensi y§ve adhegi thilsS ek@abtd 2NtRoldfad lhAed hBel fhdes¥E8x  dried,
yorcal |y elod SRl Metbal 30k 4 Sl otih, 10 L2010 Come Y
07/ 44187 biaxially oriented base film (Mobil pro@@ftUT9LDBIHF2 The
18 film is of the structure A/B/C in which the B core layer of

the film is polypropylene, the A skin layer is an ethylehe-

20 propylene copoclymer and the C skin layer is an ethylene-
propylene containing 0.2% siponate and 1800 ppm silica
antiblock. The total film thickness is 1.96 mils (about
50um) . Each skin layer is 10% of the total film thickness.
The A skin layer is flame treated to 40 dynes/cm. The C skin

25 layer is corona treated to 40 dynes/cn.

. To the A skin layer is applied, by reverse direct gravure
roll coating, a coating formulated from an iminated polymer
(100 phr, Zeneca XA-5090, 19% solids) and silica antiblock
(0.4 phr Siloblock S42 sold by W.R. Grace). The coat weight

30 is 2.09 g/m’. To the C layer is applied by reverse direct
gravure roll coating, an epoxy primer followed by a sulfonated
polyester resin coating as described in Example 2 of U.S.
Patent No. 5,382,473.

The blocking of the A layer coating to the C layer
- 35 coating is determined to be less than 15 g/in (5.9 g/cm) at
1400F (60°C). Adhesive anchoring ability of the coated A skin
layer coating is measured by applying Tesa 7475 tape to the



of adhesi ve. Sol vent - based adhesives are usually dried at 66[err]C and

.wat er - based adhesives are usually dried at 93[err]C After drying, the
release liner is lam nated to the adhesi ve anchor coated side of the

| abel facestock. 5 Exanples Films made in accordance with the
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properti es. - Blocking is nmeasured by contacting the coated surfaces
of the filmin a | aboratory press maintained at various 10 tenperatures,
pressures and tine. The force required td? separate the filnms is

determ ned by neasuring force in g/inch (g/m needed to pull the filns

apart in the | ron_testin
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i s applied, trpanséeer feodltMtTegaamm@ to tbel sevtacey, Thec o@sngefiopealat ed
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gravure rol Exampleng, an epoxy priner followed by a sul fonated pol yest er
resin coating aSIﬂeﬁﬁiéb@ﬁamﬂéxm-%ﬁE to&ted 1&%&16%6&1:05;:382 473.

{0 be less CHEHCTER) ik Fade ‘tm 27 slee Sl Sla Gl adlineggr B fpr "o
anchoring aFhei filwnfisha Sokayer A/I(C/D/E Baynct%mtlmglhls:lrmasuCeaow
appl yi ngisTegayés72st ¥868aé@ pd¥propylene, the Wb Id{rf ent is
PCT/USQ?/OS%G ybutylene terephthalate. The A layer is medium density
polyethylene, the B layer is polypropylene compounded with 8
wt.% Tio,, the D layer is polypropylene homopolymer and the E
layer is polypropylene homopolymer and silica antiblock. The
20 total film is about 3 mil (76 um). The total B and D
intermediate layers are 17% of the film thickness while the
total A and E skin layers are 3% of the film thickness.
To the outside surface of the A layer is applied a
coating formulated from an iminated polymer (100 phr, Zeneca
25 Xa-5090, 19% solids) and silica antiblock (0.4 phr Siloblock
S42 sold by W.R. Grace). The coat weight ranges from 0.6 to
0.7 g/msi (0.93 to 1.09 g/m’).
To the cutside surface of the E layer is applied a
coating which is a 50:50 mixture of the iminated polymer (50
30 phr, Zeneca XA-5090, 19% solids), Mobil commercial acrylic
copolymer (50 phr, 22% solids) talc (0.5 phr, 10% solids) and
silica (5 phr, 40% solids). The coat weight ranges from 0.6
to 0.7 g/msi (0.93 to 1.09 g/m’).
The blocking of the A layer coating to the E layer
35 coating is tested under various conditions the results of
which are reported below. In a control sample the blocking of
the coated A side to the treated (uncoated) E side at 750 psi
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| ayer .is applied a coating which is a 50:50 m xture of the imnated

pol ymd? (503/B¥rY Zeneca XA-5090, 19¥8solids), Mbil comrercial acrylic
copol yner (50 phr, 22%solids) talc (0.5 phr, 10% solids) and silica (5
phr, 40% &A%/ P2/ 72The coat wei ght range§ fromO.6 to 0.7 g/nmsi (0.93 to
1.09 g/N[erQé). The bl ocking of the A layer coating-to the E | ayer
35 coatin&q %%¢d2ed under various condPtions the results of whi ch are
reported below. In a control sanple the bl ocking of the coated A side to
the treat®¥ hmahaveldatasshevat under jiaried conditions, the films

exhibited low blocking of the A layer coating to the E layer
15 coating.

Adhesive anchorage is tested by cutting a composite label
into strips of about 50 mm. The release liner is removed from
the film and the exposed adhesive surface of the film is
placed onto a stainless steel plate. The film is secured to

20 the steel plate by rolling it down with a 1 kg rubber roller.

| The TIMI machine is used to peel the label from the steel

plate at an angle of 180°F and 300 inches per minute (762
cm/min). The peel force measured by the TIMI is recorded.
The steel surface is visually observed to determine whether

25 any adhesive is removed from the label surface. A film
exhibiting good adhesive anchorage leaves no trace of adhesive
on the stainless steel plate.

The coated film performs well in the above described
adhesive anchorage test. Several commercial adhesives were

30 used in the test. The film leaves no adhesive on the steel

plate.



. \2/\60 o7t 441?; 171 kPa), 130[err]F (54[err]C) for 1 hgg/ :JSQZ{aﬂmﬂﬂum “Iua"m " |II|

tears. I n anot her control sanple under the sane conditions* ¢
pressure and tinme, but at about 70[err]F (20[err]C) the bl ocki Wg
measured is M¥HB00 g/in (79 to 118 g/icm) 5 Test Condi FCEASI™0S062

Bl ocki ng pressure(kPa)/tenp. Force (oQ)/time (hrs)

(g/cm 5,171/ 38/ 1 4 5,171/ 49/ 1

10 10 5,171/54/1 18 21 861/52/72

8 861/ 29/ 72 6 As the above data show, under
vari ed condi%, the filns exhi bited | ow bl ocking of the A layer
coating to t ‘ayer 15 coating. Adhesi ve anchorage is tested by

cutting a conposite | abel into strips of about 50 nm The rel ease |liner

is renoved from 1, tRepkihtnBnd fi&@eﬁa@%ﬁ@l&ﬁﬂwéoﬁﬁﬂéﬁﬁ%q the filmis
to 20 the steel

| |
Dl ate by r oy AR EIAR, Bk LERLE il o' F4FEE"BiRRaCe RherRam A
used to peelan f?@lll&&bé'le angherhtayeradnd omplaasecandasunfigte ey qB)] F and
300 inches paf xfﬁkn!bta%e( iﬁ?er, ﬁﬁénlib) an-a“QﬂeQEgEQECﬁraeééi’é@&&’yfrtﬁe TLM

I s recorded g#r ace I's visuall'y observed to determ ne whet her

25 any adhesﬁ"feq s?“PeﬁS%a 8% 2t 1 abel surface. Afilm  exhi bi ting
good adhesi ve andidr agprivevesahing theoeing oadhesexternabnsteieacy ai nl ess

Ty s
esi ve anchora es veral co
? est . The fﬂ%qegg‘yé@nﬁsaig%eg?%t %W@BF‘ glcp‘?ﬁf‘é selécted from

the group consisting of acrylic acid, methacrylic acid and
mixtures thereof; and (b) a neutral monomer ester comprising
an alkyl acrylate ester and an alkyl methacrylate ester; and
(ii) an iminated polymer of methyl methacrylate, C, to C,
alkyl methacrylate or C, to C; alkyl acrylate and an
15 ethylenically unsaturated carboxylic acid;
or the (A) adhesive anchor layer is selected from the
group consisting of:
(1ii) a mixture of the functional coating of (i) an
interpolymer of (a) an b, p-monoethylenically unsaturated
20 carboxylic acid selected from the group consisting of acrylic
acid, methacrylic acid and mixtures thereof:; and (b) a neutral
monomer ester comprising an alkyl acrylate ester and an alkyl
methacrylate and (ii) an iminated polymer of methyl
methacrylate, C; to C; alkyl methacrylate or C, to C; alkyl
25 acrylate and an ethylenically unsaturated carboxylic acid;
(iv) a linear water dissipatable polyester condensation
product of the following monomers or their polyester forming
equivalents: terephthalic acid, an aliphatic dicarboxylic
acid, a sulfomonomer containing alkali metal sulfonate group
30 attached to a dicarboxylic aromatic nucleus; and
stoichiometric quantities of 100 mole% of at least one
copolymerizable aliphatic or cycloaliphatic alkylene glycol
having from 2 to 11 carbon atoms; and
(v) a polyester comprising repeating units of the
35 following components: isophthalic acid, S5-sulfoisophthalic
acid, 1,4-cyclohexanedimethanol and diethylene glycol; or
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- 21 ’ I. A printable facestock structure conprisj H ﬁ"”l“""llll”“l
polymeric filmsubstrate having on a first surface thereof (B ¢ taM s *
adhesi ve anchor | ayer and on a second surface thereof (B) 5 an ink base
| ayer, theWO®/4488@ (B) | ayers are selected from t he groTpsSwesEwesti ng
of : (i) a prime coating having on an external surface a
functional coating of an interpolyner of (a) an [err],[err]-
nmonoet hyl eni cal | y unsaturated carboxyli22 acid selected from 10 the group
consisting of acrylic acid, nethacrylic acid and m xtures thereof; and
(b) a neutral npnoner ester cqurisin an al kyl acrylate ester and an
al kyl met hacr yFhiee (Bt thk bage layer is gelectad; fromithe s3iopmer of net hyl
nmet hacryl ebasi€tihg &ferr] al kyl nethacrylate or CJerr] to CJerr] alkyl
acrylate and a t [ 3 . d.ca e 1 d; or
the (A) adhesi 3312%h%%ifgy%@%%ﬁ%’&%g&?:ég%ﬁ %ﬁ1 %%cé)é%él gsﬁlo%d%cgoﬁsi sting of:
(iii) a nERPGEioBRlt FRAFIRZ(9H ™ICHOIYMEY Bf 2iF: &0 Co agrylats| Waekoof (a)
an [err§, cpmathaetrigtheei and| yorykid Welide dr2fethabpyYic cacditd d &l ected from
t he group consi.gking Yol G 5 | t hac ' Ci d_m xtures
t hereof; and gé?lépn%ﬁéﬁgﬁg édéﬁ%ﬂ?bﬁggiggtgﬁ %@n%%+éﬁ#§}aﬁ$€§%%&laacrylate
ester andTYACELRPRL coatiRgRL \A fYreRg CPPPLIVRCF PHhaA & POl Gner of net hyl
net hacryl aceylate;ré, ttw C enethadiglatee ahac aykgl ecOicid &7 Indthack§nik al ky!
25 acrylatgs;and an ethylenically unsaturated carboxylic acid, (1v)
a linear watef di ssi pat abl e pol yester condensati on product of the
fol | oilng nonoREP¥idediFhat gagh &f &hef Ak aghesiveAnghicantilayereppght hal ic
acid, an shephB)i Enkibaéd dayer is dd€ifdrentsul f onononer containi ng al kal i
nmetal sulfonate group 30 attached to a dicarboxylic aromatic nucl eus; [and
stoichionetric_quantities of 100 nole% of at |east one . cqpolxnerizable
aliphatic or cYel oBng ppEintabis fidmeag fesFribedsin qiaimd dnt whichcar bon
atons; andhe polymerid)fHlpayetirateC @bRprised priHAldnt] homopol9mehe 35
foll owi ng conponents: isophthalic acid, 5-sulfoisophthalic aci d,
1, 4- cycl ohexanedi net hano] and di et hyl ene gl ycol; or
3. The printable film structure as described in claim 1
15 in which the (A) adhesive anchor layer is (iv) a linear water
dissipatable polyester condensation product of the following
monomers or their polyester equivalents: terephthalic aciad,

an aliphatic dicarboxylic acid, a sulfomonomer containing an

alkali metal sulfonate group attached to a dicarboxylic

20 aromatic nucleus; and stoichiometric quantities of 100 mole%
of at least one copolymerizable aliphatic or cycloaliphatic
alkylene glycol having from 2 to 11 carbon atoms and the (B)
ink base layer is (ii) an iminated polymer of methyl '
methacrylate, C;, to C; alkyl methacrylate, C; to C; alkyl

25 acrylate and an ethylenically unsaturated carboxylic acid.

4. The printable film as described in claim 3 in which
the polymeric film substrate comprises a proleene homopolymer
core layer and at least one additional polymeric layer on a
side of the core layer, the additional polymeric layer is

30 selected from the group consisting of propylene homopolymer,
ethylene homopolymer, ethylene-propylene copolymer and
propylene-ethylene-butene-1 terpolymer.
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consi sting of: (vi) a prime coating having on an exterral "suffate *
a functional coating of a copolyner of a CJerr] to (Jerr] acryl ate,
Cerr] to 5 ¥P&MBTethacrylate and acrylic acid or met hacrBITESHRPOE and
(vii) a prinme coating having on an external surface a functional coating
of a styrene copolyner of a (Jerr] to C[er%r’] acrylate, CJerr] to (err]
met hacryl ate and acrylic acid or nethacryFrc acid, 10 provi ded t hat
each of the (A) adhesive anchor |ayer and the (B) ink base |ayer is

different. . l.nta f] as descyibed.in clajm.1 jn which
the polyneric fil% s&%‘set %tq‘geéggrr%r?%gns' Apgr (r)apeﬁcgﬁ?eﬁ(’)ﬁﬁ‘pﬂgﬁgr_ 1 which 3
The pri nt abl €he ipyARMiene homopslymexr ¢orsl Jayven somprisesi a polyprapylend

adhesi ve anchgtriaydird Layey) wvithiRoMiidRtify locatiedShPatalts O WSdLS

condensati o t. Qf. the follown mononers or _their pplyester
equi val ent s!]u?ée&cejoﬁ'ﬁ?a ﬁo}:’_g’gi g?kgs %%i%ﬁ |sp"f$31 i°® % SPBBRyRi glgéfa‘,cﬁ‘t
sul f ononofrerdegnaeniofl Spagdity. al kali netal sulfonate group attached to a
di carboxylic 20 aromati c nucl eus; and stoichionetric quantities of 100

| e% f at | t I L zabl | i,phat i | oal j phatic
Al kyl ene gl ycol favi AR PEARSAPLS 1AL ER Subctits agndoerEiped 18 chadmase
|l ayer is (iidnahich theedApohgdhesivé anchor layeretiBadiyint®, niGitamd db
Clerr] al kyl (fnetdracroa)aps, pChehbbthPl i fidil1yainatdPates YKot Alhcig

et hyl eni cal | y_unsaturat ed rboxylic acid.. 4. The printable film
as descri beogleflh&c eéfljrﬁ}:?mi ﬁﬁ%ngfﬁxp c?’?‘?el%tﬂWtfi @cﬂr?‘fﬁ:sﬁ‘b&? ate conpri ses
a propyl éhe nefhasuvider acidcand nixuresm dhereodasandnébhdali néwtrall pol ymeri c
Ialyer 03 ? morﬁ:iﬁﬁ&: @fstb&eceﬁpei!_siwr?n tiﬁcﬁ?@éﬁyﬁﬁ% ng{:é!fméﬂcf Ar@%éﬁrkly'ls 30
sel ecte rom.t.he group consisting,o Lopy. ene no ner, yl'ene
honopol yner ,meetE”rﬁﬁrgr}@l:éﬁr SSEIFEn%“ 0 ’o’r’y%é}epdﬁd“ateg pbiyter o methyl

methacrylate, C, to C; alkyl methacrylate or ¢, to C, alkyl

acrylate and an ethylenically unsaturated carboxylic acid and

15 the (B) ink base layer is (ii) an iminated polymer of methyl
methacrylate, C, to C; alkyl methacrylate, C; to ¢; alkyl

acrylate and an ethylenically unsaturated carboxylic acid.

7. The printable film as described in claim 6 in which

the polymeric film substrate comprises 'a propylene

20 homopolymer core layer and at least one additional polymeric
layer applied to a surface of the core layér, the additional
polymeric layer is selected from the group consisting of
propylene homopolymer, ethylene homopolymer, ethylene-
propylene copolymer and propylene-ethylene-butene~1

25 terpolymer.

8. The printable film as described in claim 7 in which
the propylene homopolymer core layer comprises a polypropylene
matrix core layer within which is located a strata of voids,
the population of voids being such as to cause a significant

30 degree of opacity.



Bropyene iy ene-butene-1 terpol yrer. o4 57 T AL

printable filmas described in claim4 in which the propyl éne"
honopol ymer core | ayer conprises a pol ypropyl ene matrix core |ayer
wi thin whi WO9%4183cated a strata of voids, t he popul aPCBUSHIOSAI ds
bei ng such as to cause a significant 5 degree of opacity. 6.
The printable filmstructure as described in claim1 in which the (A
adhesi ve anchor layer is (iii) a m xtur24 of (i) the (a) [err],
[ err]-nmonoet hyl enical ly unsaturated carboxylic acid selected fromthe
group consisting of acrylic acid, 10 nethacrylic acid_and m xtures thereof;
and (b) a neutPal The REABREPlestiim As Gessrihednin| g}aim§ immbisdt or and
an ﬁl Kyl | the mlym]ﬂbahabesi-ete acshpriges Fiveniagérd Dolwhidh aﬁ:qemt ]hyl .
met hacryl at e, I I I tdoto Clerr] al ky
acryl ate and aa%igts %yf"é‘glega §Auﬁé§%ra ] %&?“bi@??‘é"‘%ﬁ’e‘(& Jatr?%tl 15 the (B)
i nk base pplaethylene) anseapndt@tern|skisy lgverecapprisingt hacryl at e,
qer r]h 5|;o ;_;a[l@:rlrr]c@;yabhyal, nfbwty%ﬁmﬁwe] pblyheeid B&j@;} 1Tocaardayl at gl and
an et hyl eni a e [ rintable
filmas d:ai’secq-’r%lebe\éd%% ?#%%1 %A?%v% 1(%ly%tq:lhgnf)lo h?re‘r’?rcef]faf‘?ﬁrs[}g)%s Fat e
conpri ses seqw@}m@mg@m‘smﬁm%&ay%}epagﬂa hetvesn ithe, ses@adt | onal
pol ymeri ¢ outed @kdh appeiresdnd otie sesfeaQayefr.t he core | ayer, the additional
polymeric layer is selected fromthe group consisting of propyl ene
honopol yner, et hyl ene honopol yner, ethyl ene- pr opyl ene copol yner and
propyl ene- et hy1@ne- Bheeptintable cf ¥ Aspedescribed in chaimfe igy iwiigbi e film
as despyi ke iflrekaiiftérngaibts NLayer oniprdRpsepol PProPPI ene raredal | ayer
e g%a%g'sf&&agpxgsn% ana "Bhe ' SetHF inREThelti AP M PLE b 12531 €d 2
polypfopylene and is substantially free of opacifying agent.
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(57) Abstract

A label facestock structure is described which comprises a polymeric film substrate having on a first surface thereof (A) an adhesive
anchor layer and on a second surface thereof (B) an ink base layer, the (A) and (B) layers are selected from the group consisting of: (i) a
prime coating having on an external surface a functional coating of an interpolymer of (a) an p,0-monoehtylenically unsaturated carboxylic
acid; and (b} a neutral monomer ester comprising an alkyl acrylate ester and an alkyl methacrylate ester; and (ii) an iminated polymer;
or the (A) adhesive anchor layer is selected from the group consisting of: (jii) a mixture of the functional coating of (i) and the iminated
polymer of (ii); (iv) a lincar water dissipatable polyester condensation product; and (v) a polyester or the (B) ink base layer is selected from
the group consisting of: (vi) a prime coating having on an external surface a functional coating of an acrylic copolymer; and (vii) a prime
coating having on an extemnal surface a functional coating of a styrene copolymer provided that each of the (A) adhesive anchor layer and
the (B) ink base layer is different.




