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1 Pri.ntable fil m DESCRI PTI ON The present invention relates to an inproved
printable filmhaving good ink 5 adhesi ve properties and rel ates nore
partieularly to an inproved printable film having good adhesive properties
when- used W {Jo drstigtt | On curable ink. In recent years, divegfhkdzoadoson of
printed products has required printing on a wider variety of materials in
sheets; for exanple, papers, synthetic papers, polyner filns such as

t her nopl ast igg 14 @otd af bd fABinmg¥BEAl i Cc foils, metallized sheets, 10 etc.
These printed itens are printed by nmethods such as by offset printing,

DESCRIPTION

La présente invention concerne un film imprimable amélioré possédant de

bonnes propriétés d'adhésion de I'encre et concerne plus particuliérement, un
S £film imprimable amélioré possédant de bonnes propriétés d'adhésion lorsgu'il
est employé avec une encre durcissable par rayonnement.

Ces derniéres années, la diversifiqation des produits imprimés a requis
l'impression d'une plus large variété de matériaux en feuilles:; par exemple,
les papiers., les papiers synthétiques, les films polyméres comme les films en

10 résine thermoplastique, les feuilles métalliques, les feuillets métallisés,
etc. Ces articles imprimés sont imprimés par des méthodes comme 1'impression
offset, la gravure, la flexographie, 1'impression par sérigraphie et
1'impression typographique. Dans ces procédés d'impression, un.procédé
utilisant 1'encre durcissable par rayonnement est récemment devenu populaire,

15 car les encres durcissables par rayonnement durcissent rapidement, et le
procédé 4'impression qui emploie l'encre durcissable par rayonnement est plus
aisé A mettre en oceuvre. Les encres durcissables par rayonnement sont
réputées utiles dans 1l'impression d'emballages, d'étiquettes et de matériaux
d'impression non absorbants. Les encres durcissables par rayonnement

20 contiennent typiquement des acrylates insaturés, des polyesters, des
photoinitiateurs et des additifs. Dans les encres durcies par faisceau
d'électrons, cependané, les photoinitiateurs peuvent étre omis.

Aprés dépdt de l'encre durcissable par rayormement sur l'article &
imprimer, 1'épreuve est exposée au rayonnement et durcit en une fraction de

25 seconde. Des vitesses d'impression jusgue 300 m/min. sont atteintes durant
une impression en continu. A présent, il existe une grande demande pour des
articles imprimables en feuilles.

Dans les procédés 4'impression, la feuille & imprimer doit posséder des
propriétés de glissement, des propriétés antibloguantes, produire un

30 étalement uniforme de 1'encre sur la surface de la feuille, aussi bien que
posséder des propriétés antistatiques. A cbté de ces propriétés généralement
requises, dans les procédés 4'impression qui emploient de l'encre durcissable
par rayonnement, la feuille & imprimer doit présenter en particulier, une
forte propriété d'adhésion de l'encre durcie par rayomnement.

35 En particulier, les films en polymére imprimés avec de l'encre
durcissable par rayonnement, destinés A &tre employés comme &tiquettes, par

exemple dans le marché de l'étiquetage des bouteilles, doivent étre



gravure, flexography, screen process printing and letterpress printing. In
these printing nethods, a nethod which uses radiation curable ink has
riecent|ly becone popul ar because radiation curable inks cure rapidly, and
t.he printing nmethod which uses radiation curable ink is of superior

handl i ng. RXQ¥XE1%h curable inks 15  are known to be usBFYPEY7I00f.
printing of packaging, |abels and non absaerbing printing materials.

Radi ati on curable printing inks typically contain unsaturated acryl at es,
pol yesters, Qhot0|nLt|a ors, and additives. In electron beam cured_ inks

however, tRESITBYH i3 A% §“"nﬁ‘§l“%§1% % EOPINITIGP (FBERSSPYYISA 15FSt9fe
radi ati on clextreecspok dgns tdee y$frivcaitiengrs toendest beespk ighéce? fendant RL4ekeyyseid t O

radi ation @edshRetigesenViiddtcd RcfdAeliPRe Ah BhstEE254k:1 of Tdalt {nEr SRACKSs
l'ean & 95°C pendant jusqu'a 1 heure).

5 Cependant, les matériaux en feuilles énumérés ci-dessus,
particuliérement les films de polymére, n'adhérent pas suffisamment & 1‘'encre
durcissable par rayonnement aprés impression et Gurcissement,
particuliérement Qans ces conditiones extrémes. Par conséguent, 1'encre

~ imprimée et durcie par rayonnement connait le probléme qui réside dans le

10 fait que l'encre imprimée et durcie par rayonnement se sépare du film de
polymére. '

Dés lors, un £ilm imprimable possédant une adhésion supérieure a
1l'encre durcissable'par raycnnement, méme dans des conditions extrémes,
serait trés utile.

15 ‘La présente invention consciente des problémes décrits ci-dessus, a
pour objet, par conséguent, de fournir un film imprimable, en particulier un
film de polymére imprimable, qui a les propriétés supérieures requises poux
les films imprimables, et en particulier, posséde une propriété d'adhésion
supérieure vis-a-vis de l'encre durcissable par rayonnement.

20 Par conséguent, la-prééente invention fournit un film imprimable
comprenant un substrat qt au moins une couche superficielle qui couvre au
moins une face du substrat et qui comprend un polymére dispersable dans 1l'eau
et un composé éthyléniquement insaturé.

Les substrats appropriés, qui peuvent étre employés dans la présente

25 invention, sont les films de polymére, spécialement les films de polyoléfine,
les papiers, les papiers synthétiques, les textiles tissés, les textiles non
tissés, les feuilles de céramique, les plaques métalliques et les feuilles
composites multicouches formées par combinaison desdits matériaux. Pour les
films imprimables destinés & &tre employés comme étiquettes, les films de

30 polyoléfine sont préférés, particuliérement les films en polypropyléne
orienté et avec avantage un film en polypropyléne orienté selon la demande de
brevet européen 202 812.

Dans la présente description, l'expression "film imprimable"” désigne un
film que l'on peut directement encrer, c'est-a-dire un film dont la couche

35 superficielle est suffisamment solide pour résister a la traction de l'encre
gui séche, sinon des portions de la couche superficielle peuvent &tre

arrachées de la surface, provogquant des défauts appelés piglres.



up . to 300 mMmn are attai ned during continuous printing. At present.

there

Is a great demand for sheet-like printable items. In printing nmethods, the
printing sheet requires sheet running properties, anti-blocking properties,

produci ng u
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| as antistatic properties.

read of the ink over the surface of 25pcrmidiBoghsicet

in printing net hods whi ch use radiation cufable ink, the printing sheet
requires in particular the property of adhering strongly to radiation cured
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un polymére acrylique ou uréthanne dispersable dans l'eau. Dans la présente
description, un "polymére acrylique® signifie un (co)polymére obtenu par la
polymérigsation par addition radicalaire d'au moins un monomére du type
{méth)acrylique et optionnellement, 4d'autres composés vinyligues ou
allyliques. Il est essentiel qQue ce polymére acrvlique soit capable de
produire une surface de film sous forme lisse et raisonnablement ouverte.

Une grande variété de polyméres acryliques sont capables de remplir
cette condition. Des polyméres acryliques adéquates sont les homopolyméres
de l'acide (méth)acrylique ou du (méth)acrylate d'alkyle, le radical alkyle
comptant de 1 a 10 atomes ae carbone, ou des copolyméres de deux (ou plus)
nonoméres dudit type {(méth)acrylique et, optionnellement, 4'autres composés
vinyi&ques ou allyliques.

Comme expligué ci-dessus, un polymére d'uréthanne dispersable dans
l'eau peut également convenir. Comme le polymére acrylique, il est essentiel
que ce polymére d'uréthanne soit capable de produire une surface de £ilm sous
forme lisse et raisomnablement ouverte.

Une grande variété de polyméres d'uréthanne sont capables de remplir
cette condition. Des pplyméres d'uréthanne adéquats sont, par exemple, le
produit de la réaction d‘'un prépolymére de polyuréthanne terminé par un
isocyanate, formé par réaction d'au moins un excés d'un polyisocyanate
organiqgue, d'un composé organigue contenant au moins deux groupes réagissant
avec les isocyanates et d'un composé réagissant avec les isocyanates
contenant des groupes fonctionnels sel anionique (ou des groupes acides qui
peuvent par la suite étre convertis en de tels groupes sel anionique) ou des
groupes non ioniques et un extenseur de chaine contenant de 1'hydrogéne
actif.

La couche superficielle comprend aussi un composé éthyléniquement
insaturé. Le composé éthyléniguement insaturé est choisi pour sa miscibilité
dans la phase agqueuse & 1l’état humide et pour sa compatibilité & 1'état sec
avec le polymére dispersable dans l'eau lui-méme. Par conséguent, le composé
éthyléniquement insaturé joue le réle d'un plastifiant pour la couche
superficielle une fois durcie, permettant une pénétration aisée dans celle-ci
de 1l'encre durcissable par rayonnement. |

Le composé éthyléniquement insaturé doit également &tre capable,

lorsque le film imprimable est soumis au rayonnement afin de durcir 1'encre.

as

Besi des these generally required properties,

5 DAPTFPEETRTI 19 f’r'a ante; k5% PRS00l er s



boi l.ing water conditions (i.e. pasteurization by imersion in water at
95[err]C for up to 1 hour). European patent application EP-Al-410051
di'scl oses printing sheets conprising a support |ayer and a surface | ayer on

at | east one face of said support, 35 said surface |layer_ containing at
| east an ac™?¥W&8%ased pol yner and an unsaturated conpoufGTEEIHINMS: acid
or derivatives thereof). 2 4

de réagir avec les composés insaturés de l'encre qui a pénétré dans la couche
superficielle.

Cette réaction entre les composés éthyléniquement insaturés de la
couche superficielle et les composés insaturés de l'encre durcissable par

5 rayonnement forme des liaisons chimiques entre ces composés et, en méme
temps, réticule la couche superficielle, générant ainsi le produit résistant
final.

Le composé éthyléniquement insaturé contient de préférence de 1 a 10
liaisons é&thyléniques par molécule et avec évantage de 2 a 5 liaisons

10 éthyléniques par molécule.

Les compoesés éthyléniquement insaturés adéquats sont les dérivés ester
d'acides a,f-éthylénigquement insaturés, comme les acides acrylique ou
méthacrylique, les acides itaconique ou citraconique, les acides maléique ou
fumarique, etc., avec des polyols ou des polyocls alkoxylés.

15 " Les polyols adéquats comprennent des diols aliphatiques saturés comme
1'éthyléneglycol, le diéthyléneglycol, le triéthyléneglycol, le
propyléneglycol, le dipropyléneglycol, le tripropyléneglycol, les
butyléneglycols, le néopentylglycol, les 1,3- et 1,4-butanediols, le
1,5-pentanediol, le 1,6-hexanediol et le 2-méthyl-1,3-propanediol. ILe

20 glycérol, le 1,1,l-triméthylolpropane, le bisphénol A et ses dérivés .
hydrogénés peuvent également étre employés.

Les polyols alkoxylés adéquéts conprennent les dérivés éthoxylés ou
propoxylés des polyols énumérés ci-dessus.

Des exemples de composés éthyléniquement insaturés qui peuvent étre

25 utilisés suivant l1l'invention sont des acrylates polyfonctionnels comme des
acrylates difonctionnels, comme le diacrylate de 1,4-butanediol, le
diacrylate de 1,6~hexanediol, le diacrylate de néopentylglycol, le diacrylate
de triéthyléneglycol, le diacrylate de polyéthylédneglycol, le diacrylate de
tripropyléneglycol, le diacrylate de 2,2-dionol, le diacrylate de bisphénol

30 A, etc., des acrylates trifonctionnels comme le triacrylate de
pentaérythritel, le triacrylate de triméthylolpropane, etc., des acrylates
tétrafonctionnels, etc.

Il est bien entendu que les dérivés du méthacrylate correspondant a ces
dérivés de 1l'acrylate peuvent également &tre utilisés.

35 De plug, il a été observé que des dérivés polyallyliques comme le
tétraallyloxyéthéne conviennent également. Le triacrylate de
triméthylolpropane éthoxylé (EBECRYL 1160 de UCB CHEMICALS) est employé
préférentiellement.



Nei t her this docunment, nor any other docunent of the state of the art do
teach anythi ng about the possibility of use of other nononers to repl ace
ci nam.c acid. However, the above listed nmaterials forned in sheets,
especial ly Rﬁ#?ﬂﬁ&u5 filnme do not sufficiently adhere tyepmidyslossOn
curable ink arter printing and curing, especially in these extrene
conditions. Accordingly the printed and ratiation cured ink has a problem.
in the fact that the printed and radiation cured ink separates fromthe

pol ymer film Ther ghofee Qu m&e&s@béﬁ‘yiédmém@ HnBf%rS HAGE igkte RUBRILON 2t ©

the radiati gr?vi]fgn 90% Celi'|1r ;afobildg :iunpdlyl?lgreenaérr;l?&(utet eergeesctogg I;}rléggrsehcel.sdre%gyzlro;e
a4 environ 15% (dans la présente description, tous les pourcentages sont basés
suxr le poids sec).

5 En vue d'améliorer la dureté et/ou la résistance & l'eau de la couche
. superficielle déposée sur le film et, par conséquent, du produit fini, un
agent de réticulation peut étre utilement ajouté a4 la couche superficielle.
I1 faut cependant noter qu'un tel agent de réticulation doit &tre choisi de
telle facon que la couche superficielle, une fois durcie, permette une

10 pénétration aisée de 1'encre durcissable par rayonnement dans celle-ci.

Les ligands de métaux de coordination, qui peuvent former des
structures coordonnéés stables avec des fonctions carboxy ou carbonyle
remplissent parfaitement cette condition. Le carbonate de zirconium et
d*ammonium (stabilisé ou non) est particuliérement préféré. La quantité

15 d'ageﬁt de réticulation peut s'élever jusqu'a 5% en poids du polymére
acrylique, et est de préférence, entre 1 et 5% en poids du polymére
acrylique. j

La couche superficielle peut contenir tout autre agent additionmmel, si

nécessaire, pour prévenir le blocage d'une feuille sur une autre, et pour

20 améliorer la propriété de glissement des feuilles, la propriété antistatique,
la propriété de non-traﬁsparence. etc. Ces agents additionnels sont
généralement ajoutés en une quantité totale ne dépassant pas environ 40% en
poids du polymére acr&lique. Comme dit agent additionnel, on peut utiliser,
par exemple, un pigment comme l'oxyde de polyéthyléne, la silice, le gel de

25 silice, la craie, le talc, la terre de diatomées, le carbonate de calcium, le
sulfate de calcium, le sulfate de baryum, le silicate d'aluminium, une
zéolite synthétique, l'alumine, l'oxyde de zinc, 1l'oxyde de titane, la
lithopone, le blanc satin, etc. et les agents antistatiques cationiques,
anioniques et non ioniques, etc.

30 Selon la présente invention, la couche superficielle peut étre
appliquée sur le substrat, sous forme d'une dispersion aqueuse d'environ 0,5
a environ 2,5 g/m2 par le procédé de l'enduction par cylindres, de
1'enduction par lameé, de l'enduction par pulvérisation, de l'enduction par
lame d’air, de l'enduction par barreau, de la gravure inverse, etc., et

35 ensuite séchée, par exemple dans un four & air chaud.

Aprés 1'étape de séchage, la couche superficielle comprend donc le

polyméré dispersable dans 1'eau, réticulé de maniére uniforme par l'agent de



The.present invention has the above-described problens in mnd, and an
object of this invention is therefore to provide a printable film
particularly a printable polyner film which has the superior properties
required of_printable filnms, and particularly has superior adheS| ve
properties WP ati on cured ink. 15 . Accor di nEFY/BEYR®P% esent

i nvention, provides a printable filmconpkising a substrate and at |east a
surface | ayer which covers at |east one face of the substrate and which

conprises a,wat di spersi bl e pol yoer and an et hyl eni cal | unsaturat ed
conpound. éﬁ'f‘tcéfgﬁ‘té%fgétirnﬁf’é%d Eﬁ"aéﬁ’rfeb‘ée &8 ?"n AER MV EHCPBITSC ar e

pol ynmer fi Erlé@3uemengsisetutd.y poI yolefin filns, papers, synthetic papers,
woven fabrics, PQRWOMSDiqué ci-dessus, cela permet une pénétration aisée de 1'encre
durcissable par rayonnement dans la couche superficielle ainsi gue sa
5 réaction ultérieure avec le composé éthyléniquement insaturé.

Avant d'appliquer la couche superficielle, la surface du substrat peut
étre préalablement traitée de facon classique en vue d'améliorer son
adhérence. Pour cet usage, il est, par exemple, possible de prétraiter le
substrat par effet corona, mais il est bien entendu que tous les procédés

10 connus visant a améliorer la surface d'un article en feuilles en vue de
l'application d‘une préparation, peuvent convenir.

I1 a été observé que, dans certains cas, la couche superficielle dont
il est question ;ci n'adhére pas bien aux surfaces des films, méme lorsque
ces derniers ont éré soumis A. des opérations bien connues de prétraitement

15 commé: par exemple, le traitement par décharge corona, par flamme, ou par
produits chimiques oxydants. Il a été observé, cependant, que l'emploi de
couches primaires intermédiaires entre le substrat et la couche superficielle
permet d'obtenir un haut niveau d'adhérence.

En effet, lors de l'application de la couche d'enduction sur un

20 substrat de film de polvoléfine, il est généralement préférable d'’'appliquer
‘d'abord une couche primaire intermédiaire, ou couche d'ancrage de
1'enduction, sur le substrat, pour assurer une adhésion adéquate entre le
subgstrat et la couche d'enduction appliquée ultérieurement. Bien qu'un film
suivant l'invention puisse en soi &tre utilisé comme un tel substrat {par

25 exemple, un film imprimable selon l'invention sans couche primaire est
capable de résister & la congélation), il est préférable d'utiliser comme
substrat pour une couche superficielle appliquée ultérieurement, un film sur
la ou les surfaces duguel une couche d'enduction brimaire ou d'ancrage a été
appliquée.

30 Le film comprend donc en outre, avec avantage, une couche primaire
entre le substrat et la ou les couches superficielles.

On peut citer les primaires de polyéthyléneimine ou d'acrylate de
polyuréthanne, réticulées par dérivés isocyanate, époxy, aziridine ou sgsilane
comme exemples de primaires adéquats.

35 La résine primaire peut &tre appliquée par des techniques d'enduction
classiques - par exemple, par un procédé de couchage par cylindre gravé. La
résine est commodément appliquée sous forme d'une dispersion ou d'une

solution. Il serait économiguement préférable d’'appliquer la résine sous



fabrics, ceramc sheets, netallic plates, and multilayer conposite sheets
formed by conbination of said materials. For printable filmintended for
use as |labels, polyolefin filns are preferred, especially oriented

pol ypropyl en @ﬁ1=and still nmore preferred is an orientg@agﬁh%aﬁ@ﬁylene
f|In1accord|§86?o e European Patent 25 Application 20

present specification, the expression "printable filn denotes a filmwhich
is capable to be directly inked, i.e. a filmof which the surface layer is

strong enougketd & %ﬁé %Sﬁté}glwansoi daje tnagm?ﬁﬂhuesow%%é%la{ %8s ugé dne

surface | ayer na way fromthe surtface vin nown as
pi cking. 30 1'av tage sPﬁgleé'fb'iaé§§|66n“& BPS (demper Lieyw %ﬁ%é’dF‘é’SFeF"s-‘déﬂdFé§“as
| ayer whi ch swwelwnatprésent, ce qui est généralement le cas lors de l'emploi de
solvants organiques. Cependant, lors de l'emploi de techniques en phase
5 aqgueuse, il est généralement nécessaire pour sécher 1'agent dispersant de
. . chauffer le film & des températures plus élevées que dans les systémes
utilisant un solvant organigue ou un dispersant. De plﬁs, la présence d'un
tensiocactif, qui est généralement utilisé pour améliorer la dispersion du
revétement dans l'eau, a tendance i réduire l'adhésion de la résine sur le
10 f£film de base. Il est donc également possible d'appliquer la résine a partir
d'un solvant ou digpersant organique. Des exemples de solvants organiques
acceptables comprennent les alcools, les solvants hydrocérbonés aromatiques,
comme le xyléne, ou des mélanges de ces solvants si nécessaire.

Une autre face du substrat, 3 savoir une face qui n'est pas couverte

15 par i; couche superficielle, peut &tre recouverte d'une couche adhésive
sensible a la pression, qui consiste en un agent adhésif sensible & la
pression couramment utilisé. De plus, si nécessaire, un film ou un feuillet,
contenant un agent de séparation, peut couvrir la couche adhésive sensible a
la pression. Ce laminit, comprenant la feuille imprimable selon 1'invention,

20 peut &tre employé comme étiquette collante pouvant &tre apposée sur la
plupart des surfaces.

Un autre aspect de 1l'invention concerne donc un film imprimable concu
pour des étiquettes, comprenant un substrat dont une seule face est enduite
d'une couche superficielle et dont l‘'autre face est enduite d'une couche

25 adhésive sensible & la pression gqui est elle-méme recouverte d'un film ou
d'une feuille de séparation.

Un autre aspect de la présente invention décrit un procédé de
fabrication d'un film imprimable, comprenant 1l'étape d'enduction d‘au moins
un cdté d'un substrat avec une dispersion agueuse comprenant un polymdre

30 dispersable dans l'eau et un composé éthyléniquement insaturé, et
optionnellement un agent de réticulation et/ou des additifs classiques, et
comprenant ensuite l'étape de séchage du revétement ainsi obtenu.

. Le procédé de fabrication d'un film imprimable comprend
avantageusement, avant l'étape d'enduction d'au moins une face du substrat,

35 une étape de prétraitement supplémentaire du substrat (comme un traitement
par décharge corona), et encore plus avantageusement, une &tape de dépét sur

le substrat d'une couche primaire.



| east one face of the substrate |isted above. This surface |ayer conprises
a wat er dispersible polyner, for exanple a water dispersible acrylic or

ur et hane polynmer. In the present specification, an "acrylic polynmer"” neans
a (co)pol ynmer obtained by the free-radical addition polynerization of at

| east one (WRPHI@4 y|ic type nononmer and 35 opt i onal | yPERBEIFAWE8 /i ny| i c
or allylic conpounds. It is essential that this acrylic polymer should be
able to provide a snooth filmformed and reasonably open surface. '

Dans une forme de réalisation particuliére, orientée vers la
préparation 4'étiguettes, une seule face dudit substrat est enduite d'une
couche superficielle, et le substrat enduit sur une face ainsi obtenu est
enduit d'un adhésif sensible & la pression, ou, dans une variante, 1'adhésif

5 =sensible & la pression peut &tre transféré d‘une doublure de séparation avec
laquelle le substrat enduit est combiné.

Un autre objet de la présente invention concerne un film imprimé
comprenant un substrat dont au moins une face est enduite d'une couche
superficielle comprenant un polymére dispersable dans l'eau et un composé

10 éthyléniquement insaturé, ladite face enduite du substrat étant imprimée par
des procédés classiques comme 1'impression offset, la gravure, la
flexographie, la sérigraphie et la typographie, utilisant 1l'encre durcissable
par rayonnement et ultérieurement, durcie par rayonnement.

Les formulations des encres durcissables par rayonnement contiennent

15 généfhlement des pigments, un véhicule, un solvant et des additifs. Les
solvants dans ces systémes sont des monomdres de faible viscosité, capables
de réagir eux-mémes (c'est-a-dire employvés comme diluants réactifs). Le
véhicule est habituellement composé d'une résine dérivée de monoméres
insaturés, de prépolyméres ou d'oligoméres, tels gue des dérivés d'acrylates

20 qui sont capables de réagir avec le composé éthyléniguement insaturé de la
couche superficielle. Pour une encre UV, leé vadditifs* contiennent une
grande quantité de photoinitiateurs qui répondent aux photons de la lumiére
UV pour démarrer la-rédaction du systéme.

Une formulation d'encre UV peut étre généralisée comme suit:

25 pigment 15-20%
prépolyméres 20-35%
véhicule 10-25%
photoinitiateurs 2-10%
autres additifs 1-5% .
30 Pour une encre durcissable par faisceau d*électrons, les *additifs® ne

comprennent généralement pas de photoinitiateur.

Les monoméres de faible viscosité, parfois appelés diluants, sont
capables de réagir chimiquement, ce qui les améne & se retrouver entiérement
incorporés dans la matrice polymérigue finale.

35 Le véhicule fournit la portion de *résine dure" de la formulation.
Typiquement, ils sont dérivés Qe résines synthétiques comme, par exemple, les
uréchanﬁes, les époxydes, les polyesters modifiés par réaction avec des

composés portant des groupes éthyléniques, comme par exemple l'acide



3 Awide variety of acrylic polyners are able to fulfill this requirenent.
Suitable acrylic polyners are honopol yners of (nmeth)acrylic acid or alkyl
(nmeth)acrylate, the alkyl radical having 1 to 10 carbon atom or copol yners

of two or nogydhwdeie said (neth)acrylic type nononer and egi/mgdvmodes Of
other vinylic or 5 allylic conpounds. As said above, a water dispersible

ur et hane pol yner may al so suitably be used.’ As with the acrylic polyner, it
is essential that this urethane polynmer should be able to provide a snooth

filmformed aREnfR2FNRAES) YeORRENIALBE,IACE a* AyddbARt Nk, €ley piaui @khAaNeéaction
p0| ymers ar edealila ecaE::Qolfagtl:Jniel :—!wetchéess {:oe uzisgsenr.rr?sggﬁrés portant un groupe hydroxyle,
et les produits semblables.
Des ajustements appropriés peuvent &tre faits lors de la sélection des
5 prépolyméres et de's monoméres employvés, dans le but d‘obtenir les viscosités
. requises pour les différents procédés d'application.

Un autre aspect de l'invention porte sur un procédé de fabrication d'un
film imprimé comprenant les étapes de

a) enduction d'un substrat par une dispersion aqueuse comprenant un

10 polymére dispersable dans l'eau et un composé éthyléniquement insaturé;

b) séchage du revétement ainsi obtenu; |

c) encrage du revétement séché par l'encre durcissable par rayonnement;

d) durcissement de 1'ex_1cre par rayonnements UV ou faisceau d'électrons.

Il est a noter que les différentes étapes de ce procédé peuvent étre

15 accomplies dans les mémes conditions (vitesse, cofits, ...} que pour une
couche superficielle classique.

Finalement, l'invention concerne également un film imprimé obtenu en
encrant un film imprimable selon l'invention, et en particulier, une
étiquette imprimée ainsi obtenue.

20 Les exemples suivants sont donnés dans le but Q'illustrer la présente
invention. _ '

Dans ces exemples‘. la détermination de certaines valeurs
caractéristiques a été menée en accord avec les procédés décrits ci~-dessous.

L'adhésion de 1'encre durcie par rayonnement au film dans des

25 conditions d'ébullition (simulant la pasteurisation) est contrdlée selon les
procédures suivantes:

A) Un bain-marie sous agitation est chauffé & 95°C. Une fois la
température stabilisée, 1l'échantillon de film imprimé i tester est
immergé dans l'eau. Aprés 45 minutes, 1l'échantillon est retiré du

30 bain-marie et sa surface est grattée sous pression modérée avec une
piéce tenue perpendiculairement 3 la surface de l’échantillon. La perte
d'impression est rapportée comme *accepté® ou "rejetd", ol *accepté"
signifie qu'il n'y a pas de perte d'impression et *rejeté” signifie
qu'il y a une perte significative d'impression.

35 B) L'échantillon est retiré du bain-marie a 95°C apreés 45 minutes comme

décrit en A.



10 -:Suitable urethane polynmers are for exanple the reaction product of an
i socyanate- term nated pol yurethane prepolymer forned by reacting at |east
an excess of an organic polyisocyanate, an organic conpound contai ning aé

| east two i e- reactive groups and an isocyanate-reactive conmpoun
cont ai ni ng ani © salt functional groups (or acid groups FAfifREA7MEE be
subsequently converted to such 15 ani onil@ salt groups) or non-ionic _
groups and an active hydrogen-containing chain extender. The surface |ayer

conprises al so e hxégl'%alléﬁnga ur gt ed cogggund. The ethylenically

unsat ur at ed conpound I's Serect eI B ot ET L HE RIS STRRGREMEAT ¢ he

aqueous pha¥ge tRe Berteoffsari Bee nraptiébésidy lSengye imiprkméeheur la feuille &

imprimer sont observées.
Le pourcentage de la surface d'encre enlevée (estimation visuelle) est
5 noté.

L'adhésion au film de l'encre durcissable par rayonnement dans des
conditions de congélation (simulant 1'immersion dans un bac A glace) est
contrdlée selon la procédure suivante.

Un bain-marie contenant un mélange d‘eau et de glace (50:50) est

10 refroidi & 0°C. Une fois la température stabilisée, l'échantillon de Ffilm
imprimé a tester est immergé dans l‘eau.

Apréds 24 heures, l'échantillon est retiré du bain-marie et sa surface
grattée sous pression modérée avec une pidce tenue perpendiculairement a la

surface de 1l’échantillon. La perte d'impression est notée "accepté"” ou
15 “rejeté* comme décrit ci-dessus.

EXEMPLE 1.

Un film de polypropyléne, traité par décharge corona, de 50 um
d'épaissenr, regoit sur une face une couche primaire & 0,2 g/m2 d'acrylate de
polyuréthanne auquel on ajoute un réticulant isocyanate avant enduction. La .

20 face du substrat ayant recu la couche primaire est ensuite recouverte, a
1,0 glmz'et par gravure inverse, d'une dispersion aqueuse contenant 21,0 kg
d'un polyuréthanne a base de polyester aliphatique (DAOTAN VIW 1238 de
HOECHST; teneur en solide 50%), représentant 80,8% (en poids sec) de la
dispersion agueuse, 0,9 kg de diacrylate de tripropylénegiycol (teneur en

25 solide 100%; 7% (en poids sec) de la dispersion aqueuse), 1,1 kg de carbonate
d'ammonium et de zirconium (teneur en solide 20%; 1,7% (en poids sec) de la
dispersion aqueuse), 4,3 kg de silice colloidale (LUDOX HS40 de DU PONT;
teneur en solide 30%; 10% (en poids sec) de la dispersion agueuse) et 0,65 kg
de gel de silice comme agent antibloguant (GASIL HP 250 de CROSFIELD: teneur

30 en solide 10%; 0,5% (en poids sec) de la dispersion aqueuse).

Le film enduit est ensuite séché dans un four & air chaud.

Le film enduit ainsi obtenu est ensuite imprimé par un sérigraphie avec
une encre de la série RSP (de NORCOTE), & 12 g/m2.

Le film imprimé ainsi obtenu est ensuite duxci aux UV au moyven d'une

35 lampe a vapeur de mercure a moyenne pression (120 W/cm) & 12,2 m/min.
Le film-imprimé finalement obtenu est testé selon la procédure décrite

ci-dessus. Les résultats sont donnés dans le tableau 1.



20 . water dispersible polyner itself. Consequently, the ethylenically
unsat urated conpound acts as a plasticiser for the surface |ayer once

har dened all owi ng the easy penetration of the radiation curable ink
t.hereto. Theyglhidegi cal |y unsaturated conpound nust al so fernsddhsoooghen t he
printed filmis submtted to radiations in order to cure the ink, to react
wth the 25 unsat urated conponents of the ink which has penetrated into
the surface layer. This reaction between the ethylenically unsaturated
conpounds ofxeltbie: SoMohagarl Ayer and the unsaturated conmpounds of the

radi ation curable rnk for chemical bonds befween those conpounds and

si mul t aneousl y é’Pogisqf“i ?ﬂ(?@ 3 rﬂ% Q& Q-‘g &, g?%%geeb‘f/"rﬁ%ané'r“%’t i Ayt he 1T nal
resi stant perdneize). de 50 um d'épaisseur, est imprimé puis durci comme décrit dans

l'exemple 1. Le film imprimé finalement obtenu est testé selon le procédé

5 décrit ci-dessus. Les résultats sont donnés dans le tableau 1.

EXEMPLE COMPARATIF B.

Un £film imprimé est préparé exactement comme décrit dans 1l'exemple 1,
sauf que la dispersion agueuse ne contient pas de diacrylate de
tripropyléneglycol.

10 Le film imprimé finalement obtenu est testé selon le procédé décrit

ci-dessus. Les résultats sont donnés dans le tableau 1.

TABLEAU 1
Exemple : Conditiong d'ébullition Conditions de

1s congélation

Test de grattage | % d'encre enlevée | Test de grattage

1 accepté 0% accepté
Ax refusé 95% refusé
B* refusé 60% refusé

20 * & titre de comparaison

Ces résultats montrent gue le film imprimable selon 1'invention posséde
des propriétés trés intéressantes en ce qui concerne l'adhésion de l'encre
durcissable par rayonnement sur le substrat. En particulier, 1l'influence de

25 la présence de la couche superficielle ressort de la comparaison entre les
exemples A et B, et l*influence du composé éthyléniquement insaturé ressort

de la comparaison entre les exemples B et 1.

EXEMPLE 2.
Un film imprimé est préparé exactement comme décrit dans 1'exemple 1,
30 sauf que le composé éthyléniquement insaturé est remplacé par du triacrylate
de triméthylolpropane éthoxylé (ERECRYL 1160 4'UCB S.A.).

EXEMPLE 3.



30 .. Preferably, the ethylenically unsaturated conpound contains 1
to 10 et hyl enical bonds per nolecule and still nore preferably 2 to 5
ethyl eni cal bonds per nol ecule. Suitable ethylenically unsaturated
conpounds are the ester derivatives of [err]-ethylenically unsaturated
aci ds, such @484 i c or nethacrylic acids, itaconic or FTBESER0P8, .o
acids, maleic or fumaric acids, etc. wi thapol yols or al koxyl ated pol yol s.
The suitabl e polyol s i ncl ude saturated aliphatic diols such as ethyl ene

glycol . diethy ene gy ool ind e A% ALIE00: BLIPUENE Sl harcr 1

sauf que le polymére d'uréthanne est remplacé par un polymére acrylique
anionique (NEOCRYL XK-90 de ZENECA).

EXEMPLES 4 & 6.

5 Des films imprimés sont préparés exactement comme décrit dans l'exemple
2, sauf que le polymére d'uréthanne est remplacé, respectivement, par un
pblymére acrylique anionique (NEOCRYL XK-90 de ZENECA) (exemple 4), un
copolymére de styréne et d’'acrylique (GLASCOL LE 31 d'ALLIED COLLOIDS)
(exemple 5) et un autre polymére acrylique anionique (NEOTAC A-572 de ZENECA)

10 (exemple 6).
Les films imprimés obtemus dans les exemples 2 & 6 sont testés selon le
procédé décrit ci-dessus et les résultats sont donnés dans le tableau 2.
TABLEAU 2

15 Exemple Conditions d' ébullition Conditions de

congélation

Test de grattage | % d'encre enlevée | Test de grattage
2 accepf.é | 0 accepté
3 accepté 0 accepté
20 4 . accepté 0 accepté
5 ' accepté 0 : accepté
6 accepté 0 .accepté

Ces résultats montrent qu'une grande variété de couches superficielles

25 et de composés éthyléniquement insaturés peuvent &tre utilisés.



4 tripropylene glycol, butylene glycols, neopentyl glycol,

1, 3- and

1,4-butane diols, 1,5-pentane diol, 1,6-hexanediol and 2-nethyl- 1,3

pt opanedi ol . dycerol, 1,1,1- trinethylol propane, bisphenol A and its
hydr ogenat edywgetmhied | ves may al so be used. The suitable al pol yol s
I ncl ude the ethoxylated or propoxylated derivatives 5 of the polyols

| i sted above. Exanples of ethylenically udat ur at ed conpounds whi ch can be.
used according to the invention are pol yfunctional acrylates such as

di f uncti onakevefbida®ioxs, such as 1, 4-butane diol diacrylate,
di acryl ate, .-neoperityl

1, 6- hexane di ol

1. PFiln imprimable comprenant un substrat et au moins une couche

superficielle, ladite couche recouvrant au moins une face dudit substrat

et consistant essentiellement en 10 3 98% en poids @'un polymére

5 dispersable dans l’'eau et 2 & 90% en poids d’'un composé éthyléniquement

insaturé, sélectionné parmi les acrylates polyfonctionnels résultant de

l'estérification d'un polyol par 1l'acide (méth)acrylique ou des dérivés

polyallyliques.

2. Film imprimable selon la revendication 1, caractérisé en ce que le

10 substrat est sélectionné parmi le groupe comprenant les films de polymére,

les films de polyoléfiné, les papiers, les papiers synthétiques, les

textiles tissés, les textiles non-tissés, les feuilles de céramique, les

feuilles en fibre métallique, les feuilles (films) métallisé(e)s, les

lames métalliques, les plaques métalliques, et les feuilles composites

15 multicouches formées par combinaison desdits matériaux.

3. Film imprimable selon la revendication 2, caractérisé en ce que le

substrat est un film de polypropyléne orienté.

4. Film imprimable selon 1'une quelconque des revendications 1 a 3,

caractérisé en ce quée le polymére dispersable dans l'eau consiste

20 essentiellement en un homopolymére d'acide (wméth)acrylique ou de

{méth)acrylate d'alkyle,'le radical alkyle comprenant de 1 & 10 atomes de

carbone, ou un copolymére de deux ou davantage desdits monoméres, ou

optionnellement d'autres composés vinyliques ou allyliques.

5. Pilm imprimable selon l'une guelconque des revendications 1 a 3,

25 caractérisé en ce que le polymére dispersable dans 1'eau est un polymére

d'uréthanne ou d'acrylate d'uréthanne.

6. Film imprimable selon 1l'une quelconque des revendications 1 & 5,

caractérisé en ce que ladite couche superficielle comprend en outre un

30 polymére dispersable dans 1'eau.

agent de réticulation en une quantité allant de 1 & 5% en poids du

7. Film imprimable selon 1‘une quelconque des revendications 1 & 6,

comprenant en outre, entre ledit substrat et ladite ou lesdites couches

superficiellies, une couche primaire.

* [ L M s *



gl ycol diacrylate, triethylene glycol diacrylate, polyethylene glycol

di acrylate, 10 tripropylene glycol diacrylate, 2,2-dionol diacrylate,

bi sphenol A diacrylate, etc., trifunctional acrylates such as
pentaerythritol triacrylate, trinmethylol propane triacrylate, etc.
tetrafuncti NPA2%M64 y| ates, etc. It is to be understood t hEFT/BEGN008

met hacryl ate derivatives corresponding ta4these acrylate derivatives coul d
al so be used. 15 Moreover, it has been found that polyallyl

derivatives syuch as tetraallylqxyethane are al so suitable. Preferably

e horot ot o ¢ FiiR Birroipid ot Le BR0RSRS SopPortbbd Rl La°10h

CHEM CALS) i scapsctériFheengap gntunsgf seuie %ach\dstrandul tfeyd \uns agoyrke euperbigicliial
can be of frogt en ce que 1l'autre face du substrat est recouverte d'une couche adhésive

sensible & la pression.

5 9. Procédé de fabrication d'un film imprimable selon 1l°'une quelcongue des
revendications 1 a 8, comprenant l'étape d'enduction d'au moins une face
du substrat par une dispersion agueugse comprenant le polymére dispersable
dans l'eau et le composé éthyléniquement insaturé, et comprenant en outre
1l'étape de séchage du revétement ainsi obtenu.

10 10. Procédé selon la revendication 9, caractérisé en ce que la dispersion

aqueuse comprend de plus un agent de réticulation.

11. Procédé selon l'une quelcongue des revendications 9 ou 10, caractérisé en
cé qu'il comprend une étape supplémentaire de dépdt d’'une couche primaire

sur le substrat, avant l'application de ladite dispersion aqueuse.

15 12. Procédé de fabrication 4d'un film imprimé, comprenant les étapes de
a) enduction d'un substrat par une dispersion agueuse comprenant un
polymére dispersable dans l'eau et un composé éthyléniquement insaturé,
sélectionné parmi les acrylates polyfonctioinels résultant de
1'estérification d‘un polyol par l‘*acide (méth)acrylique ou des dérivés
20 polyallyliques:; _
b) séchage du revétement ainsi obtenu;
c) encrage du revétement séché avec une encre durcissable par
rayonnement ;
d} durcissage de l'encre par un rayonnement UV ou un faisceau

25 d'électrons.

13, Film imprimé obtenu par eﬁcrage d'un film imprimable selon 1l'une
quelconque des revendications 1 & 8, au moyen d'une encre durcissable par

rayonnement et par durcigsage de ladite encre au moyen de rayonnements.

14. Etiquette obtenu par encrage d'un film imprimable selon la revendication
30 8, au moyen d'une encre durcissable par rayonnement et par durcissage de
ladite encre au moyen de rayonnements, ledit film étant combiné avant ou
aprés l'impression, & une couche d‘adhésif sensible & la pression et a un
film détachable.

. c L L] S *



about 2 to about 90 % by weight of the acrylic polynmer, and preferably is
from 20 about 2 to about 15% (in the present specification, all
percentages are dry weight based). In order to inprove the hardness and/ or
wat er resi stgp@Sefks t he surface layer deposited on the fil pepBgbroooes
consequently, of the finished product, a crosslinking agent may

advant ageously be added to the surface |ayt¥. However, it is to be noted 25
that such a crosslinking agent should be chosen so as the surface |ayer,
once hardengd, rakifi¥se:.! BE fRaSieuPfRelicabia: Ofe, t&i8qiadl alul Adyeh W-aht € i Nk

t hereto. Coordinati ng rre%al Inga?nf%? whi ch can form stabl e coordi nated
structures wit FEEREhEXFeLP 22 rBEMA T IR  tfonal ity perfectly fulfill this
requi renent. Ammoni um

(L



zi rceni um carbonate (stabild sed.or not) is particularly preferred. The

anount of the 30

acrylic polyner,

pol yner .
necessary,

property,

crosslinking agent can be up to 5 % by wei ght of the
and preferably is from1l to 5 % by weight of the acrylic

The surface |ayer can contain all other additional agenéﬁaséiﬁ

for preventing the bl ocking of one sheet to another,
I nprovi ng the sheet running property, antistatic property, nontransparency

et c. priiEsie fidR addi tional agents are generally added in a tota

amount not exceedi ng about 40% by wei ght of the acrylic polyner. As said
addi ti onal
si |l i ccogeCRIPTIONY, talc, diatonaceous earth, calcium

silica,

10

15

20

25

30

35

agent,

for exanple, a pignment such as pol yet hyl ene oxide,

The present invention relates to an improved printable film having good ink

adhesive properties and relates more particularly to an improved printable film

having good adhesive properties when used with radiation curable ink.

In recent years, diversification of printed products has required printing on

a wider variety of materials in sheets; for example, papers, synthetic papers,

polymer films such as thermoplastic resin films, metallic foils, metallized sheets,

etc. These printed items are printed by methods such as by offset printing,

gravure, flexography, screen process printing and letterpress printing. In these

printing methods, a method which uses radiation curable ink has recently become

popular because radiation cura‘ble inks cure rapidly, and the printing method

which uses radiation curable ink is of superior handling. Radiation curable inks

are known to be useful in the printing of packaging, labels and non absorbing

printing materials. Radiation curable printing inks typically contain unsaturated

acrylates, polyesters, photoinitiators, and additives. In electron beam cured inks

however, the photoinitiators may be omitted.

After deposition of the radiation curable ink on the printable item, the print

is exposed to radiation and hardens within a fraction of a second. Printing speeds

up to 300 m/min are attained during continuous printing. At present, there is a

great demand for sheet-like printable items. -

In printing methods, the printing sheet requires sheet running properties,

anti-blocking properties, producing uniform spread of the ink over the surface of

the sheet, as well as antistatic properties. Besides these generally required

properties, in printing methods which use radiation curable ink, the printing sheet

requires in particular the property of adhering strongly to radiation cured ink.

In particular, radiation curable ink printed polymer films, intended for use

as labels, for example in the bottle labelling market, should be resistant to both

freezing water conditions (i.e. storage in coolers or ice buckets for 24 hours) and

boiling water conditions (i.e. pasteurization by immersion in water at 95°C for up to
1 hour).

However, the above listed materials formed in sheets, especially polymer

films do not sufficiently adhere to radiation curable ink after printing and curing,

especially in these extreme conditions. Accordingly the printed and radiation cured

ink has a problem in the fact that the printed and radiation cured ink separates

from the polymer film.

Sheet Has Been RTIlaced

T



5 carbonate, cal cium sul fatie, bariumsulfate, alumniumsilicate, synthetic

zeolite, alum na, zinc oxide, titaniumoxide, |ithopon A-white ol
and cationic, anionic and nonionic antistatic agents, i D EIASSBEEN
as En
on rire—s te

According to the present invention, the surface |ayer
5 aqueous dispersion at about 0.5 to about 2.5 g/ nferr]
by the nethod of roll coating, blade coating, spray coating, air knife
coating, rod bar cogfekdsre, & PHRIDE FFPYIMER ha€ biperBP alillRichUPThe Aldatind then
dried, for exanple, .in a hof air oven,

curabie ink, even in extreme condltmns, is required.

~
3 -

The present invention has the above-described problems in mind, and an

object of this invention is therefore to provide a printable film, particularly a
5 printable polymer film, which has the superior properties required of printable
films, and particularly has superior adhesive properties with radiation cured ink.

Accordingly, the present invention, provides a printable film comprising a
substrate and at least a surface layer which covers at least one face of the substrate
and which comprises a water dispersible polymer and an ethylenically unsaturated

10 compound.

Suitable substrates, which can be used in this invention, are pdlymer films,
especially polyolefin films, papers, synthetic papers, woven fabrics, nonwoven
fabrics, ceramic sheets, metallic plates, and multilayer composite sheets formed by
combination of said materials. For printable film intended for use as labels,

15 polyolefin films are preferred, especially oriented polypropylene films, and still more
preferred is an oriented polypropylene film according to the European Patent
Application 202812.

In the present specification, the expréssion "printable film" denotes a film
which is capable to be directly inked, i.e. a film of which the surface layer is strong

20 enough to resist the pull of the tacky ink, otherwise areas of the surface layer may
be pulled away from the surface, giving a defect known as picking. .

The expression "at least a surface layer" denotes a layer which covers at
least one face of the substrate listed above. This surface layer comprises a water
dispersible polymer, for example a water dispersible acrylic or urethane polymer. In

25 the present specification, an "acrylic polyrher" means a (co}polymer obtained by the
free-radical addition polymerization of at least one (meth)acrylic type monomer and
optionally of other vinylic or allylic compounds. It is essential that this acrylic
polymer should be able to provide a smooth film-formed and reasonably open
surface.

30 A wide variety of acrylic polymers are able to fulfill this réquirement.
Suitable acrylic polymers are homopolymers of (meth)acrylic acid or alkyl
{meth)acrylate, the alkyl radical having 1 to 10 carbon atom, or copolymers of two
or more of the said (meth)acrylic type monomer and optionally of other vinylic or
allylic compounds.

35 As said above, a water dispersible urethane polymer may also suitably be
used. As with the acrylic polymer, it is essential that this urethane polymer should

be able to provide a smooth film-formed and reasonably open surface.

This Sheet Has Been Replaced
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After..the drying step,r the.surface | ayer conprises thus the water
di.spersi bl e polynmer, snoothly crosslinked by the crosslinking agent and,
included in the 10 acrylic polymer matrix, the ethylenically unsaturated
conmpound. As said above, this allows the easy penetration of the radiation
curable ink into the surface | ayer as we as its subsequent reaction with
the ethylenically unsaturated conpound. Before appl ying the surface |ayer,

the surface of the gulflya?s d¥ethind pdiptherare ablE’ E@ﬁﬂtﬁﬁfh%jre'qﬁu@ment

conventional manner wwth a view to inprove_its adhesiveness.” For this

purpose, it iSRS wethane polymessatedor examplsthe seaction grodust ot an 1é°‘l¥§n%tﬁe

corona effect fetthinatedspoltirethbfe pregelymenREmed By ralkctink Bilest tadGktdsg w€sn ai M ng
at 1 mproving organic polyisocyanafe, an organic eompound containing at least two isocyanate-

S reactive groups and an isocyanate-reactive .compouﬁd containing anionic salt
functional groups (or acid groups which may be subsequently converted to such
anionic salt groups) or non-ionic groups and an active hydrogen-containing chain
extender..

The surface layer comprises also an ethylenically unsaturated compound.

10 The ethylenically unsaturated compound is selected to be miscible in the
wet stage in the aqueous phase and to be compatible in the dry stage with the
water dispersible polymer itself. Consequently, the ethylenically unsaturated
compound acts as a plasticiser for the surface layer once hardened allowing the

" easy penetration of the radiation curable ink thereto.

15 The ethylenically unsaturated compound must also be able, when the
printed film is submitted to radiations in order to cure the ink, to react with the
unsaturated components of the ink which has penetrated into the surface layer.

This reaction between the ethylenically unsaturated compounds of the
surface layer and the unsaturated compounds of the radiation curable ink forms

20 chemical bonds between those compounds and simultaneously crosslinks the
surface layer, thereby generating the final resistant product.

Preferably, the ethylenically unsaturated compound contains 1 to 10
ethylenical bonds per molecule and still more preferably 2 to 5 ethylenical bonds
per molecule.

25 Suitable ethylenically unsaturated compounds are the ester derivatives of
a,b-ethylenically unsaturated acids, such as acrylic or methacrylic acids, itaconic or
citraconic acids, maleic or fumaric acids, etc. with polyols or alkoxylated polyols.

The suitable polyols include saturated aliphatic diols such as ethylene
glycol, diethylene glyeol, triethylene glycol, propylene glycol, dipropylene glycol,

30 tripropylene glycol, butylene glycols, neopentyl glycol, 1,3- and 1,4-butane diols,
1,5-pentane diol, 1,6-hexanediol and 2-methyl-1,3 propanediol. Glycerol, 1,1,1-
trimethylolpropane, bisphenol A and its hydrogenated derivatives may also be used.
The suitable alkoxylated polyols include the ethoxylated or propoxylated derivatives
of the polyols listed above.

35 Examples of ethylenically unsaturated compounds which can be used
according to the invention are polyfunctional acrylates such as difunctional

acrylates, such as 1,4-butane diol diacrylate, 1,6-hexane diol diacrylate, neopentyl
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the surface of a sheet-like itemwith a view of the application of a
conposition, may be suitable. 20 . It has been observed that in
certain cases, the surface layer contenplated herein do not adhere well to
filmsurfaces even when the | ater have been subjected to well-known
pretreatnent operations such as, for exanple, treatnent by corona

di scharge, flane, or oxidizing chemcals. It has been found, however, that

the use of pr %ﬁgﬁ@&&ﬁ@%ﬂ&ggl aP IR AR SARKEALE ARd: &@&yﬁw face |ayer
provi des a hi fence. , coating |ayer,
to a pol yol ef itArrapyiens glyseldigcsylate, 2.3- Wﬁ&PW}“&éﬁ%ﬁ?‘e&/#‘W@l&tf Stapply an
i nternedi at e RFFRtoR4] a@RAdIes siechiods! peditdedytBFitol BidchRate, trimethylolpropane

triacrylate, etc., tetrafunctional acrylates, etc.

5 It is to be understood that the methacrylate derivatives corresponding to
these acrylate derivatives could also be used.
Moreover, it has been found that polyallyl derivatives such as

tetraallyloxyethane are also suitable. Preferably ethoxylated trimethylolpropane .

triacrylate (EBECRYL 1160 from UCB CHEMICALS) is used.

10 The amount of the ethylenically unsaturated compound can be of from
about 2 to about 90 % by weight of the acrylic polymer, and preferably is from
about 2 to about 15% (in the present specification, all percentages are dry weight
based). )

In order to improve the hardness and /or water resistance of the surface

15 layer deposited on the film and consequently, of the finished product, a crosslinking
agent may advantageously be added to the surface layer. However, it is to be noted
that such a crosslinking 'a.gent should be chosen so as the surface layer, once
hardened, allows the easy penetration of the radiation curable ink thereto.

Coordinating metal ligands which can form stable coordinated structures

20 with carboxy or carbonyl functionality perfectly fulfill this requirement. Ammonium
zirconium carbonate (stabilised or not) is particularly preferred. The amount of the
crosslinking agent can be up to 5 % by weight of the acrylic polymer, and preferably
is from 1 to 5 % by weight of the acrylic polymer.

The surface layer can contain all other additional agents, if necessary, for

25 preventing the blocking of one sheet to another, and for improving the sheet
running property, antistatic property, nontransparency property, etc. These
additional agents are generally added in a total amount not exceeding about 40% by
weight of the acrylic polymer. As said additional agent, for example, a pigment
such as polyethylene oxide, silica, silica gel, clay, talc, diatomaceous earth, calcium

30 carbonate, calcium sulfate, barium sulfate, aluminium silicate, synthetic zeolite,
alumina, zinc oxide, titanium oxide, lithopone, satin white, etc. and cationic,
anionic and nonionic antistatic agents, etc. may be used. .

According to the present invention, the surface layer may be applied as an
aqueous dispersion at about 0.5 to about 2.5 g/ m? on the substrate by the method

35 of roll coating, blade coating, spray coating, air knife coating, rod bar coating,

reverse gravure, etc. on the substrate and then dried, for example, in a hot air oven.
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substrate to ensure adequate adhesi on between the substrate and
subsequent|ly applied coating layer. Although a filmaccording to the
i.-nvention may be utilized as 30 such a substrate per se (for exanple, a
nonprimed printable filmaccording to t invention is able to resist the
freezing water conditions), it is preferred to utilise as a substrate for a
subsequently applied layer a filmto the receptive surface(s) of which has

been applied a pri Nifer e @it WRE biiehck BYRF corﬁsmg LARCAM Safer &&&r&bﬂe m
conprises thus further Prlner Fayer between the 35 substrate and the
surface | ayer (;§>}ymer, smooth y crosslinked by the crosslinking agent and, included in the

acrylic polymer matrix, the ethylenically unsaturated compound.
As said above, this allows the easy penetration of the radiation curable ink
5 into the surface layer as well as its subsequent reaction with the ethylenically
unsaturated compound.

Before applying the surface layer, the surface of the substrate can be first -
pretreated in a conventional manner with a view to improve its adhesiveness. For
this purpose, it is possible,. for example, to pretreat the substrate by the corona

10 effect but it should be understood that all known techniques aiming at improving
the surface of a sheet-like item with a view of the application of a composition, may
be suitable.

It has been observed that in certain cases, the surface layer contemplated
herein do not adhere well to film surfaces even when the later have been subjected

15 to well-known pretreatment operations such as, for example, treatment by corona
discharge, flame, or oxidizing chemicals. It has been found, however, that the use
of primers intermediate between the substrate and the surface layer provides a high
level of adherence.

Indeed, in applying coating layer, to a polyolefin film substrate it is generally

20 desirable first to apply an intermediate primer or anchor coating layer to the
substrate to ensure adequate adhesion between the substrate and subsequently
applied coating layer. Although a film according to the invention may be utilized as
such a substrate per se (for example, a nonprimed printable film according to the
invention is able to resist the freezing water conditions), it is preferred to utilise as a

25 substrate for a subsequently applied layer a film to the receptive surface(s) of which
has been applied a primer or anchor coating layer.

Advantageously, the film comprises thus further a primer layer between the
substrate and the surface layer(s).

As examples of suitable primers, polyethylene imine or polyurethane

30 acrylate primers crosslinked by isocyanate, epoxy, aziridine or silane derivatives
may be cited.

The primer resin may be applied by conventional coating techniques - for
example, by a gravure roll coating method. The resin is conveniently applied as a
dispersion or as a solution. Economically it would be preferable to apply the resin

35 as a dispersion in water. Aqueous dispersion techniques have the added advantage
that there is no residual odour due to the solvent present which is generally the

case when an organic solvent is used. However, when using aqueous techniques it
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6 As.exanples of suitable priners, polyethylene imne or polyurethane
acrylate prinmers crosslinked by isocyanate, epoxy, aziridine or silane
derivatives nmay be cited. The primer resin nmay be applied by conventional
coating techniques - for 5 exanple, by a gravure roll coating method.
The resin is conveniently applied as a dispersion or as a sol ution.
Economcally it would be preferable to apply the resin as a dispersion in

wat er. Agqueouss @bﬁﬂﬁfrﬁc@ééaiyet%h{bhﬂﬂﬁ&ilﬁawﬁgﬁé}%eﬁg%ﬁhré%/éﬂ't @ﬂ&etcﬁb%r gre is
no residual Odt?lur d&esygt%rrzshtfsnfgogﬁl gr?ggmg rsglggrflttor\ﬁ@slpgrsa}xts er?l?ern%or thehe

presence of a surfactant, which is generally used to improve the dispersion of the

coating in water, tend to reduced the adhesion between the resin and the base film.

S Thus, it is also possible to apply the resin from an organic solvent or dispersant.
Examples of suitable organic solvent include alcohols, aromatic hydrocarbon
solvents, such as xylene, or mixtures of such solvents as is appropriate.
A reverse face of the substrate; namely a face not covered by the surface:

layer, can be covered with a pressure-sensitive adhesive layer which consists of a

10 commonly used pressure-sensitive adhesive agent. Furthermore, if necessary, a
releasing film or sheet consisting of a releasing agent, can cover the pressure-
sensitive adhesive layer. This laminate comprising the printing sheet according to
the invention can be used as an adhesive label which may be affixed to most types
of surface. |

15 Another aspect of the invention concerns thus a printable film intended for
labels comprising a substrate of which only one face is coated with a surface layer

“and of which the other face is coated with a pressuré-sensitive adhesive layer which
is itself covered with a releasing film or sheet.
Another aspect of the present invention relates to a process for the

20 manufacture of a printable.film comprising the step of coating at least one side of a
substrate with an agueous dispersion comprising a water dispersible polymer and
an ethylenically unsaturated compound and optionally a crosslinking agent and/or
conventional additives, and comprising further the step of drying the coating so
obtained.

25 : Advantageously, the process of manufacture of a printable film comprises
before the stép of coating at least one face of the substrate, a further pretreatment
step of the substrate (such as corona discharge treatment) and still more
advantageously a step of priming of the substrate with a primer.

In a particular embodiment directed to the preparation of labels, only one

30 face of said substrate is coated with a surface layer and the one face-coated
substrate so obtained is coated with a pressure-sensitive adhesive or in a variant,
the pressure-sensitive adhesive may be transferred from a release liner with which
the coated substrate is combined.

Another object of the present inventions concerns a printed film comprising

35 a substrate of which at least one face is coated with a surface layer comprising a
water dispersible polymer and an ethylenically unsaturated compound, said coated

face of the substrate being printed by conventional methods such as offset printing,
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case.when an organi c solvent is used. However, when using aqueous
techniques it 10 I's usually necessary to heat the filma higher
temperature to dry off the dispersant than with systens using an organic
sol vent or dispersant. Furthernore, the presence of a surfactant, which is
general ly used to inprove the dispersion of the coating in water, tend to
reduced the adhesion between the resin and the base film Thus, it is also

possible to apphiurk h‘l’exﬁéﬁbﬁ'y fsE&@h ARSI thngSRlaM %Fﬂ-;rss Elhﬁﬁ ﬁélﬂ

Exanpl es of suitable organi ¢ salvént include alc ar oma %ydrocarbon
sol vents, sucH2d@tioy curble gk apf sibseguenily rediaion sptrdnt s as |s appropr| ate. A

reverse face of than&umﬁma&c&m fmanmiayioﬁ cﬁﬂﬁgcaﬂhns euesrall, flymeMe, wdhidigice
| ayer, can be ¢ ver X%&J% sitive adhesive, I%Xer whi ch

consi sts of a S0 et & 30lvents T esc systems are low-viscosity monomers,
5 capable of reacting themselves (i.e., used as reactive diluents). The vehicle is
usually composed of a resin derived from unsaturated monomers, prepolymers or °
oligomers such as acrylates derivatives which are able to react with the .
ethylenically unsaturated compound of the surface layer. For a UV ink, the
“additives* contain a large amount of photoinitiators which respond to the photons
10 of UV light to start the system reacting,

A UV ink formulation may be generalized as:

pigment . 15-20%
prepolymers 20-35%
vehicle 10-25%
15 photoinitiators 2-10%
other additives 1-5%.

For an electron bearﬁ curable ink, the "additives" contain generally no
photoinitiator.
The low viscosity monomers, sometimes termed diluents, are capable of
20  chemical reactions which result in their becoming fully incorporated into the
ultimate polymer matrix.
The vehicle provides the "hard resin" portion of the formulation. Typically,
these are derived from synthetic resins such as for example, urethanes, epoxides,
- polyesters which have been modified by reaction with compounds bearing ethylenic
25 groups such as for instance (meth)acrylic acid, hydroxyethyl(meth)acrylate, reaction
product of caprolactone with unsaturated coumpound bearing a hydroxyl group,
and the like.
Appropriate adjustments could be made in the selection of the prepolymers
and monomers used in order to achieve the required viscosities for the different
30 methods of application.
Another aspect of the invention relates to a process for the manufacture of a
printed film comprising the steps of
a) coating a substrate with an aqueous dispersion comprising a water dispersible
polymer and an ethylenically unsaturated compound;
35 b) drying the coating so obtained; _
c) inking the dried coating with radiation-curable ink;
d) curing the ink with UV or EB radiations.
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comenl y used pressure-sensitive adhesive agent. Furthernore, if necessary,
a.20 rel easing filmor sheet consisting of a rel easing agent, can cover
t-he pressure- sensitive adhesive layer. This |am nate conprising the
printing sheet according to the invention can be used as an adhesive | abel
whi ch may be affixed to nost types of surface. Another aspect of the

I nvention concerns thus a printable filmintended for 25 . | abels

conprising a subst rgie,ae Mmapﬁleh1@é}&1tfsg&§ dt $hi€ BRIEL: Wb Be @ffe?:’tk'df i@Cce

| ayer and of which the gther face is coat a pressure-sensitive

adhesi ve | ayer™{fprRs cpaditipnsdspeedotrstsed- )\ﬁﬁﬂﬁﬂﬂ%%?%ﬂﬁl@? lavef sheet .
Anot her aspect of tHifalpf, Bscibentitviedhi@hs b8 atpetddilm 4¥ MEAREd bPinkid}ea

printable film according to the invention, and especially a printed label so obtained.

5 The following Examples are given for the purpose of illustrating the present
invention. '
In these Examples, the determination of certain characteristic values was
carried out in accordance with the methods described below. -
The adhesion of the radiation cured ink to the film in boiling water
10 conditions (simulating pasteurization) is controlled according to the following
procedures.
A) A stirred waterbath is heated to 95°C. Once the temperature remains
stable, the sample of the printed film to be tested is immersed into the water. After
45 minutes, the sample is removed from the waterbath and scratched with
15 moderate pressure with a coin held square to the surface of the sample. The loss of |
print is reported as "pass"” or "fail" wherein "pass" means no loss of print and "fail"

means noticeable loss of print.

B) The sample is removed from the waterbath at 95°C after 45 minutes as
described in A.
20 An adhesive tape is applied on the sample and then the adhesive tape is

quickly removed. In this way, the properties of the ink which is printed on the
printing sheet are observed.
The surface percentage of ink removed (visual estimation) is reported.
The adhesion of the radiation cured ink to the film in freezing water

25 conditions (simulating ice chest immersion) is controlled according to the following
procedure.

A waterbath containing a mixture of ice and water (50:50) is cooled to 0°C.
Once the temperature remains stable, the sample of the printed film to be tested is
immersed into the water.

30 After 24 hours, the sample is removed from the waterbath and scratched
with moderate pressure with a coin held square to the surface of the sample. The
loss of print is reported as "pass" or "fail" in the same manner as described above.
Example 1 '

A corona discharge treated polypropylene film of 50 mm thickness is primed on one

35 face at 0.2 g/ m? with a polyurethane acrylate to which an isocyanate crosslinker is
added prior to coatings. The primed face of the substrate is subsequently
overcoated, at 1.0 g/ m? and by reverse gravure, with an aqueous dispersion

o
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manuf.acture of a printable:filmconprising the step of coating at |east one
side of a 30 substrate with an aqueous dispersion conprising a water

di spersi bl e polynmer and an ethylenically unsaturated conpound and
optional Iy a crosslinking .agent and/or cpnventional additives, and
conprising further the step of drying the coating so obtained.

Advant ageously, the process of manufacture of a printable film conprises 35

before the st%en@imﬁggi bng @aniaﬁaﬁ;u%eéépsa&h ﬁoﬁﬁr&m«fé loranasiwir t her
pretreatnment ste he subs %@E (su as carona disc ha e treatnment) and

still more ad\)&ﬁg QQ%HQW}@T S GeutERY W‘Vﬂdﬂlﬂ?h teREese s S0 S3p rgmeigh) o | mer .

the aqueous dispersion, 0.9 kg of tripropylene glycol diacrylate (solids content
100%; 7% (dry weight) of the aqueous dispersion), 1.1 kg of ammonium zirconium
5 carbonate (solids content 20%; 1.7% (dry weight} of the aqueous dispersion), 4.3 kg

of colloidal silica (LUDOX HS40 from DU PONT; solid content 30%; 10% (dry weight)
of the aqueous dispersion) and 0.65 kg of silica gel as antiblocking agent (GASIL HP -
250 from CROSFIELD; solids content 10%; 0.5% (dry weight ) of the aqueous
dispersion).

10 The coated film is then dried in a hot air oven.
The coated film so obtained is then printed in a screen printing process with RSP
series ink (from NORCOTE), at 12 g/m?2.
The printed film so obtained is then UV cured with a medium pressure mercury
vapour lamp (120 W/cm) at 12.2 m/min.

15 The printed film finally obtained is tested according to the method given above. The
results are reported in Table 1.
Comparative Example A
A corona discharge treated polypropylene film (but not primed) of 50 mm thickness,
is printed and then cured as described in Example 1.

20 The printed film finally obtained is tested according to the method given above. The
results are reported in Table 1. .

Comparative Example B

A printed film is prepared exactly as described, at Example 1, except that the
aqueous dispersion does not contain tripropylene glycol diacrylate.
25 The printed film finally obtained is tested according to the method given above. The

results are reported in Table 1.
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7 In.a particul ar enbodi rent directed to the preparation of |abels, only
one face of said substrate is coated with a surface |ayer and the one
f.ace-coated substrate so obtained is coated with a pressure-sensitive
adhesive or in a variant, the pressure-qgnsitive adhesi ve may be
transferred froma release liner with which 5 t he coated substrate is
conbi ned. Anot her object of the present inventions concerns a printed film
conprising a substrate of which at |east ongaggee is coated with a surface

| ayer conprising a
Example Boiling water condition Freezing water condition
Scratch tt%st % ink removal Scratch test
1 Pass 0% Pass
A" Fail _95% Fail.
B* ~ Fail 60% Fail

*: by way of comparison
These results show that the printable film accordiﬁg to the invention produces
5 highly desirable properties with respect to adhesion of the radiation curable ink to

the substrate. Especially, the influence of the presence of the surface layer may be
noted from the comparison between examples A and B and the influence of the
ethylenically unsaturated compound may be noted from the comparison between
examples B and 1.

10 Example 2
A printed film is prepared exactly as described at example 1, except that the
ethylenically unsaturated compound is replaced with triacrylate of ethoxylated
trimethylpropane (EBECRYL 1160 from UCB, S.A.).
Example 3

15 A printed film is prepared exactly as described at example 1, except that the
urethane polymer is replaced with an anionic acrylic polymer (NEOCRYL XK-90
from ZENECA).
Example 4 to 6
Printed films are prepared exactly as described at example 2, except that the

20 urethane polymer is replaced respectively with an anionic acrylic polymer
(NEOCRYL XK-90 from ZENECA) (example 4), with a styrene acrylic copolymer
(GLASCOL LE 31 from ALLIED COLLOIDS) (example 5) and with another anionic
acrylic polymer (NEOTAC A-572 from ZENECA) (example 6).

25 The printed films obtained at examples 2 to 6 are tested according to the method

given above and the results are reported in Table 2.
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wat er. di spersi ble polyner and an ethylenically unsaturated conpound, said
coated face of the substrate being printed by conventional nethods such as
of fset printing, 10 gravure, flexography, screen process printing and

| etterpress printing using radiation curable-ink and subsequently radiation
cured. Ink fornulations for radiation clfing contains generally pignents,
vehi cl e, solvent and additives. The solvents in these systens are

| ow-vi scosity nononers, capable of reactingridighsel ves (i.e., used as

reactive diluents). Thejvehicle is 15 usual Ty donposed of a resin
derived from unEanipd efl nonoBsilisg watee peridititer S Or |0l | Breesnswatee bordition
acryl ates derivatives which are abl¢ to react with the ethylenically
unsat urated conpound of |t IserdieH fes€e || a%ahk rdmidvad UV i Nk, bh@tch test

2 Pass 0 Pass

3 Pass 0 Pass.

4 Pass 0 Pass

5 Pass 0 Pass

6 Pass 0 Pass .

These results show that a wide variety of surface layer and ethylenically

unsaturated compounds may be used.
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"addi.tives" contain a:large amunt of photoinitiators whi ch respond to the
photons of UV light to start the systemreact.ing. 20 A ﬁV’ink
f:ormul ati on may be generalized as: pignment

prepol yners

2 - 10 %25
cur abl e i nk,

10

15

20

25

30

35

20 - 35 %vehicle 10 ‘s
ot her additives 1 - I
the "additives" contaln generally no phot0|
CLAIMS
1.  Printable film comprising a substrate and at least a surface layer, said layer

covering at least one face of said substrate and consisting essentially of 10 to
98 % in weight of a water-dispersible polymer and 2 to 90 % in weight of an
ethylenically unsaturated compound selected from polyfunctional acrylates
resulting from the esterification of a polyol with (methjacrylic acid or polyallyl

derivatives.

Printable film according to claim 1, characterised in that the substrate is
selected from the group consisting of polymer films, polyolefin films, papers,
synthetic papers, woven fabrics, nonwoven fabrics, ceramic sheets, metallic
fibre sheets, metallized sheets (film), metallic foils, metallic plates, and

multilayer composite sheets formed by combination of said materials.

Printablé film according to claim 2, characterised in that the substrate is an

oriented polypropylene film,

Printable film according to anyone of claims 1 to 3, characterised in that the
water dispersible polymer consists essentially of a homopolymer of
(meth)acrylic acid or alkyl (meth)acrylate, the alkyl radical having 1 to 10
carbon atom, or a copolymer of two or more of said monomers or optionaily of

other vinylic or allylic compounds.

Printable film according to anyone of claims 1 to 3, characterised in that the

water dispersible polymer is a urethane or urethane acrylate polymer.

Printable film according to anyone of claims 1 to 5, characterised in that said
surface layer comprises further a crosslinking agent in an amount of from 1

to 5 % by weight of the water dispersible polymer.

Printable film according to anyone of claims 1 to 6, further comprising,

between said substrate and said surface layer(s), a primer layer.

Printable film according to anyone of claims 1 to 7, characterised in that only
one face is coated with a surface layer and in that the reverse face of the

substrate is covered with a pressure-sensitive adhesive layer.
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The l.ow viscosity nonenerss sonetimes termed dild—ﬁ?g__EFE—EEEEBF€7ﬁ

chenical reactions which result in their becon1n91muBMﬁ1uyH% adegd into
t-he 30 ultimate polymer matrix. The vehicle prov re5|n
portion of the fornulation. Typically, ngse are de thetlc
resins such as for exanple, urethanes, époxides, poly have been

nodi fi ed by reaction with conpounds bearing ethylenlc groups such as for

instance (nethy acrpflidss ffitHe rdaxqfaewswmﬁak@fﬁﬁra%& 3ﬂ i%ip
product of caprolactone w th unsaturated ounds bearln I oX
group, and the Ii Klgto 8, comprising the step of coatmg at least one side of the subs te with

10

15

20

25

30

10.

11.

12.

13.

14,

15.

an aqueous dispersion comprising the water dispersible polymer and the
ethylenically unsaturated compound and comprising further the step of

drying the coating so obtained.

Process according to claim 9, characterised in that the aqueous dispersion

comprises further a crosslinking agent.

Process according to anyone of claims 9 or 10, characterised in that it
comprises a further step of priming of the substrate, before applying said

aqueous dispersion.

Process for the manufacture of a printed film comprising the steps of

a) coating a substrate with an aqueous dispersion comprising a water
dispersible polymer and an ethylenically unsaturated compound
selected from polyfunctional acrylates resulting from the esterification
of a polyol with (meth)acrylic acid or polyallyl derivatives;

b) = drying the coating so obtained;

c¢)  inking the dried coating with a radiation curable ink;

d) curing the ink with UV or EB radiations.

Printed film obtained by inking a printable filln according to anyone of claim
1 to 8 by means of a radiation curable ink and by curing the said ink by

means of radiations.

Label obtained by inking of a printable film according to claim 8, with a
radiation curable ink and by curing of said ink with radiations, said film being
combined before or after printing with a pressure sensitive adhesive layer and

to a release ﬁlm.

Container, in particﬁ.lar bottle, labelled with a label according to claim 14.

-
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8 Appropriate adjustnents €ould be made in the selection of the prepolyners
and nononers used in order to achieve-the fequired viscosities for the

di fferent nethods of application. "Another aspéct of the invention relates
to a process for the manufacture of a 5 printed filmconprising the
steps of a) coating a substrate with an a&ﬁeous di spersion conprising a

wat er di spersi bl e polynmer and an ethyl enically unsaturated conpound;

ABSTRACT
The invention relates to printable films comprising a substrate and at least a
surface layer, said layer covering at least one face of said substrate and comprising
a water-dispersible polymer and an ethylenically unsaturated compound; to a

5 process for the manufacture of such films; to printed films and especially to printed

labels obtained from such printable films. .
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b) drying the coating so obtained; ¢) inking the dried coating wth

radi ation-curable ink; 10 d) curing the-Lnkamﬁth W or EB radiations. It
is to be noted that the different steps of“this process may be effected in
the sanme conditions (speed, costs, ...) as with conventional surface |ayer.

Pr i mt abl o T oy Aedp gfh 2HEShE SoRiagols Mol Sl el My Sea bt L O
SO obt ai neYy!ent5eposage dans res FEFFRBRFINEUIS AmAee Paged GILREH HeBRaTHE4 pErpeYe
of illustratidgoiNetidresaiti-ei 404285 i 108s denli RASCeuEXAiMlo8Sparl Bn AL SK Hapat i ON
of certain, char aGheL! fbhGY BhieTa Pl errer . B -

3 la demande de brever TP-A1-41C0S1 divulgue des Zeuilles pour impreésaon
comprenant une couche SUppOXT et une cduche de-éu:fgce sur au moins une Zace
dudit support, ladite couche de'sur:ace_ccntenant au moans uz'pclynerg:a base
d’aerylate et un composé insaturé (1'acide éinnamique ov ses dérivés) .,

Ni ce dosument, ni les autres docunments de . 'atar de la teéhnique ne
10 cdonment une indization concernant la possibilite 4'erplol d’autres moncmérzes
pour remplacar l'acide canramique. _ |
Ce;endantf les matériaux en Jeuilles énunmérées ci-cessus,
particuliévement les films de psiymdre, n'adhérant pas suffisamment & l'encre
dursissakle par xazyonnement aprés impression et du;cis&ement,

15 oparticuliérement dansg cas condiziins éx::émes. Par conséduent, ienzre
imprimée #t durcis pzr ravcnnement cipsal:c le pfdbléme qui réside dans le
Salit qﬁe llencre imprimée et durcle par rayornement se sépare duv film de
pelymére. _ .

D&c lors, up Eilm imprimzble Dcesédant cra adhss-on supdrieure &

20 .'encre cdurcissable par rayonnemeht, réme dans des conditions extrénes,

sexait trds usile. R i

La présen:z inven;ién sonsciente des problémes décrits ci-dessus, a
poar cojet., par cchséquen:, de Zourair u» £ilm imprimsble, en parszisulfer un
£ilr de pelymére imprimadle., gui a les propriétés supérieures raquises pous

~e8 filns :mprimables, e =n particulier, possade une propriétéd d'adnésion

[ 38
tn

supérieure vis-a~vis de 1'encrs dureissabie par rayonnement.

Far sonséguen=, la présente invenzion ioﬁ:nit un film imprimable
conmprenant un substrat et av MOins une couche superficislie qui =suvre au
maing wne face du substrat et Ui comprend un peiymére dispersable dans l'sau

30 et un compssé &thyléniquomens insature.

Los substrats appropmidéds, QUi peuvent dtre enp.oyés dans la_piésen:s
inveation, sent les 2iims de pclynere.'spécialement o8 films de §olyolé§iné.
les papiers, les papiers gyrihdeiques, -es textiles tlszwés, Les textilas non
tissés, les fauilles de sérzmicsue, les blaques'mé:az;iques et les feuilles

35 composites multicouches Iormses far combinaiscen desdits ﬁatériaux. Pour les
2iims imprimables destinése é étre empilcyés conme 4tiguetzes, les films de
'pa;yole:ine sont préférés, partisuliérament les £ilms en polypropyléne



carried out in accordance wth the nmethods descri bed bel ow. The adhesi on of
the radiation cured ink to the filmin bgiling water 20 condi tions
(simul ating pasteurl zati on) |s control | ed accordi ng to the foll OWI ng

pr ocedur es g S rred wat g S he ted t E ﬁ??q T
t enper at uPESERH §v%°t 557’3“? h“é‘ satth R ysﬁ?gy N CEF P 7P "Bed?“l?gt"e(?ei s
i mersed byavetthiwopkare£02 Al2er 45 m nut es the sanple is removed fromthe

wat er bat h and ﬁysaig%gayntghd&éﬂ tion, rmdf',sss 1 SR ?mﬂ:}agnlae"t U gxheeluq

squaretothe surface of print -I's repor
"pass" or fi¥mipe lige nert d"ﬁé%‘s"“ éﬁgr?fo Fpes-dridige i = a-r#d‘-'“”?*aﬂ-ﬁ"cms

notl cedbl gude@SficiRliliPreaptsusfisarmanr solide pour résister & la traction de l'encre
qui géche, sinon des pcrt:.ons de 2z couche supe::f:.c...elle ‘peuvent ét*e
arrachées de la surface, prove quant des défaucs appelés puglres
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B) The sanple is renoved fromthe waterbath at 95[err]C after 45 ninutes as

descri bed

per cent aggRtndaRKriqEoved (visual estimation) is reported. The adhesion of

NTENIR 44 TR S0 T e

‘ in A 30 An adhesi ve tqge Is applied on the sanple and
then the adhesive tape is quickly renmoved.”"In this way, the properties of
the ink which is printed on the printing sheet are observed. The surface

the radiation cured ink to the filmin freezing water 35 conditions
L e D ndTICL S0k %ot QU421 O 601G W Qe T oW g

n

fors
O

20

25

30

e

supatficialle.’la&i:e couche récouvran: az moins une face dudit substrat
et consistant essentiellement en L0 2 98% en poids d'un relymere
disperssble dans l'eau et capable de produire une surface de film sous
forme lisse et zaisonnablement ouverte, et 2 & 90% en peids d'an composs
éthylsnigquament i;situré, sélectionng paxmi les aérylates polvfonctionnels
résultant de l'astérificarion d'un polycl par l'azide (methlasryligque ou

des dérivés zolyaliyliques, ladite couchs supexfisislle ne z2enzenant pas

de protoinitisteusr de polymérisation par addizion.

Film imp:iméble selon 1z revendication I, caractérisé en ce cue le

 subs=rzt ast sélactisnné parti le groups ccnprenant les films de polymére,

ies films da polysléfine, les papisrs, Zes papisrs synthitigues, les

zextiies tissés, lea texgtiles non-tiasés, les fauilles de cséramiqua. las

fexilles en fibre néta..ique, les feuvilles films) métailiséle)s, les

lames mécalliques, les pizcues mésallizues, et les feuilies ccapositas .

multicouches formées par comdinaisen desdizs matéx=iauny.

Film impraimable seion la revenzicatisn 2, caractérisé en ce gue le

subscrat est un film de palypropyléne crianté,

Film imprimsble selon :'use guelconque des ravendicaticns 1 & 3,
caractérisé sn ce que _eé polyvmers fispersazle dans l'eau consiste
essertiellement en un homopolvmdre &'acids !mithlacrylique cu de
(néth)acsviace d'alky:a. e radical aliyle compsenant de L & 10 ztomas de
carpone, OU un copclymérs de ceux ou Cavaniige desdits monoméres, cu

op=icanellement c'autras composds vinyL;Ques eu allyiiques.

Tilm imprimable selor i'une quelconcue des revencicazions - & 3,
carastéxisé en ce gue le rolymére dispersable dans l'sau est un polynére

d'uréthanne ou ¢'acrylate d'uzétharne.

Filn imprimabls se_on L'une guelcongue des'revendicaticns 1a& 5,
cazactérisé en se gae ladize 2oucae suparficielle compzend en duUTre un
agenr de péiiculation an une quanticé allant de 1 4 5% en poids du

polymére dispersable dans .'eau.

-
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9 A materbath containing a mxture of ice and water (50:50) is cooled to
Olerr]C. Once the tenperature remains stabje, the sanple of the printed” .
filmto be tested is imersed into the water. After 24 hours, the sanple is
renoved fromthe waterbath and scratched 5 with noderate pressure with a
coin he:jd FAUZE tie.pmanwrsﬁﬂ&ew\inet Er@:fuaﬁ@ieedesT hevémaaﬁorari At €j s

reported as

1

15

30

9,

10.

11.

12,

pgnsxpsrengrlit e];x ou.trc. en&:_e lagir'e a 41@3{ ev: .‘.a %grclrub g\s/ecougééasnpl €

superficielles, une ccuche primaLre.

Film imprimable salon l'une guaiconque des revendications 1 & 7,
caractérisé enh ¢ qu'unae sesule face est enduite d'une ccuche superficislle

et en ce gue l'autre face du substrat est. recouverte d'une couche adhéaive

sensible & la praaﬁian.

Procédé de fabrication d'un film imp:zmable selan l'une gquelconque das
revendicaticns 1 4 8, comprenant l'étzpe d'endnct‘on drac moins une face
du substzat par une dispersion ajueuse cemprenant le polymdre dispersadle
dans l'eau et ie conposé éthﬁléniquamant insatuxzé, et cemprenant én Qusre

l'étape de séchage du revétement ainsi obrenu,

‘Procédé selon la revendication 9, caractérisé en ca gué la digpersion

aqueuse'camprend de p_us un agent de réaticulasion.

Procédé selon l'une guelconque des rsvendiczatiens 9 ou 10, caractérisé en
ce qu'il comprend une étape supplémentaize de Zepédt <'une couche primaircs
ser le substrat, avaat l'appiication de lacite dispersion aqueuse.

Procddé de fabricatisn &'un £ilm iTprimé, somprenant les dtapes de
a) enduction Q@'un substrat cer uns disgeraion aguause COHIDPrensnt un
polymére cispersable dans >'eau capab.e de produire une surface de failm

sous Zorme lisse et raisonnablement ouverte et un cenpcsé éthylén:quement

‘insaturd, sélectionné pa*ni les acrylazas pcﬁyfonctionne;s'résultant de

l'estarzticat-on d'un poiyol paxr .'acide (wéth)acrylique ou des ddrives
polyallyliques. ladite dispersion me sontenant pas da photo.ni:ia:eur de

palymérisation par additien;

b} séchage du revétement ainsi obtenu;

3.

¢) ancrage du revlétemsrnt séché aves uns encre durcissable par

rayonnemsnt;

‘d) durcissage de l'encre par un rayonnemsnt UV ou un faisceau

d'électrons.

Film imprimé obtenu par encrage d'un 2ilm irprimable salon l'uns
guelcongue des revendicatisns 1 a4 8, au meyen d'une encre curcissable par

' zayonnement et par durcisgage de ladite encre au noyen de rayonnements.
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A corona di schar ge treated pol ypropyl ene film of 50 mmthickness is prined
on one face at 0.2 g/n2 wth a polyurethane acrylate to which-an isocyanate
crosslinker is 10 added prior to coati Hbs. The prinmed face of the
substrate is subsequently overcoated, at 1.0 g/n2 and by reverse gravure,

w th an agueqQus d| rsion containing,?2; of. an. alip este
based pol 6re‘f'h§’rﬁ§€ R%?%N%W‘fﬁ%%e 6mf|9—&%ﬁ%ﬁ‘n§ |55 conten r'létj'g/é' %/ﬂ'n ch
represents 8@,826 fndysn dtunghehcxsf duded sashieopar damneemrmmt ®29 degcpfsage de
tripropylene Qh_d{aolm&&la ﬁﬁﬂo@&@ dgsﬂs}ogﬁexﬁﬁnﬁ Sleaid £i2n OO0 L0 6GET draBi ANT)

of the aqueous dispersion), 1. ammoni um zi r coni um car bonat e@&sol i ds
cont ent 20% a1!!1“576"/(%( W’ﬁk’r@hta aHe ‘E“h‘éh?a(fué‘?ﬁ%"ﬂl’seﬁéi'%\’oh)“ BEesSkep
col | oi dal si l= gR debhEXALESA0 from DU PONT; solid content 30% 10% (dry
wei ght) : o
.18, Récipiernt, en §az’cicu].ie: une bouteills, étique:ée au moyen d’une

étiquette selon la reverndication 14.

—— ...
M |
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o the aqueous dlsperS|on)>and 0.65 kg of silica gel as ey bVeLidngly agent

(GASIL HP 250 from CROSFI ELD; solids content 10% O0.5% (dry weight ) of the

aqueous 20 di spersion). The coated filmis then dried in a hot air oven.
The coated filmso obtained is then printed in a screen printing process
with RSP series ink (from NORCOTE), at 12 g/nferr]. The printed film so
obtained is then UV cured with a nmedi um pressure nercury 25 vapour | anp
(120 Wcn) atPripale fijmi n. The printed filmfinally obtained is tested
according to the nethod given above. The results are reported in Table 1.

DESCRIPTION
The present invention relates to an improved printable film having good ink
5 adhesive properties and relates more particularly to an improved printable film
having good adhesive properties when used with radiation curable ink.
In recent years, diversification of printed proc_lucté has required printing on '
a wider variety of materials in sheets; for example, papers, synthetic papers,
polvmer films such as thermoplastic resin ﬁlm_s, metallic foﬂs, metallized sheets,
10 etc. These printed itefné are printed by methods such as by offset printing, |
gravure, ﬂexography, screen process prihting and letterpress printing. In these
printing methods, a method which uses radiation curable ink has recently become
popular because radiation curable inks cure rapidly, and the printing method
which uses radiation curable ink is of superior handling. Radiation curable inks
15 are known to be useful in the printing of packaging, labels and non absorbing
printing materials. Radiation éurable printing inks typically contain unsaturated
acrylates, polyesters, photoiﬁitiators, and additives. In electron beam cured inks
however, the photoinitiators may be omitted.
After déposition of the radiétion curable ink on the printable item, the print
20 is exposed to radiation and hai'dens within a fraction of a second. Printing speeds
up to 300 m/min are attained during continuous printing. At present, there is a
great demand for sheet-like printable items.
In printing methods, the printing sheet requires sheet running properties,
anti-blocking properties, producing uniform spread of the ink over the surface of
25 the sheet, as well as antistatic properties. Besides these generally required
properties, in printing methods which use radiation curable ink, the printing sheet
requires in particular the property of adhering strbngly to radiation cured ink.
In particular, radiation curable ink printed polymer films, intended for use
as labels, for exan:;ple in the bottle labelling market, should be resistant to both
30 freezing water conditions (i.e. storage in coolers or ice buckets for 24 hours) and
boiling water conditions (i.e. pasteurization by immersion in water at 95°C for up to
1 hour).
European patent application EP-A1-410051 discloses printing sheets .
comprising a support layer and a surface layer on at least one face of said support,
35 said surface layer containing at least an acrylate based polymer and an

unsaturated compound (cinamic acid or derivatives thereof).

q o94nsojouy



Conpar ative Exanpl e A:A corona discharge treated pol ypropyl ene film (but

not prined) of 50 nmthickness, 30 is printed and then cured as descri bed
in Exanple 1. The printed filmfinally obtained is tested according to the
met hod gi ven above. The results are reporged in Table 1. Conparative
Exanple B A printed filmis prepared exactly as described, at Exanple 1,
except that the 35 aqueous di spersion does not contain tripropylene

gl ycol di acryl at e. Neither phis doewindrit] porfanyaither dobumenteef thesstatesifdle attelor di ng t o

the method giygs, 2RANEg abBR: hEDbdiSiLE & usEBRSthECmbibrd@RkErebiace cinamic
acid. _ '
| However, the above listed materials formed in sheets, especially polymer
5 films do not sufficiently adhere to radiation curable ink after printing and curing,
especially in these extreme conditions. Accordingly the printed and radiation cured
ink has a problem in the fact that the printed and radiation cured ink separates
from the polymer film.

Therefore, a printable film which has superior adhesion to the radiation

10 curable ink, even in extreme conditions, is required. _

The present invention has the above-described problems in mind, and an
object of this invention is thérefore to provide a printable film, particularly a
printable polymer film, which has the superioi* properties required of printable |
films, and particularly has superior adhesive properties with radiation cured ink.

15 Accordingly, the present invention, provides a printable film comprising a
substrate .a.nd at least a surface layer which covers at least one face of the substrate
and which comprises.a water dispersible poiymer and an ethylenically unsaturated
compound.

Suitable substrates, which can be used in this invention, are polymer films,

20 especially polyolefin films, papers, synthetic papers, woven fabrics, nonwoven
fabrics, ceramic sheets, metallic plates, and multilayer composite sheets “formed-by
combination of said materials. For printable film intended for use as labels,
polyolefin films are preferred, especially oriented polypropylene films, and still moré
preferred is an oriented polypropylene film according to the European Patent

25 Application 202812,

In the present specification, the expression "printable film" denotes a film
which is capable to be directly inked, i.e. a film of which the surface layer is strong
enough to resist the pull of the tacky ink, otherwise areas of the surface layer may
be pulled away from the surface, giving a defect known as picking.

30 The expression "at least a surface layer” denotes a layer which covers at
least one face of the substrate listed above. This surface layer comprises a water
dispersible polymer, for example a water dispersible acrylic or urethane polymer. In
the present specification, an "acrylic polymer" means a (co)polymer obtained by the
free-radical addition polymerization of at least one (methjacrylic type monomer and

35 = optionally of other vinylic or allylic compounds. It is essential that this acrylic
polymer should be able to provide a smooth film-formed and reasonably open

surface.



30 TABLE 1 Exanmple = , Boi ling water condition Freezi ng

wat er condition 5 ' Scratch test % i nk renoval
Scratch test 1 . Pass 0 %- Pass A *

Fai | 95 % | Faj|

A wide variety of acrylic polymers are able to fulfill this requirement.
Suitable acrylic poiymers are homopolymers of (meth)acrylic acid or alkyl
(methjacrylate, the alkyl radical having 1 to 10 carbon atom, or copolymers of two
or more of the said {meth)acrylic tjrpe monomer and optionally of other vinylic or

5 allylic compounds. ' .

As said above, a water dispersible urethane polyiner may also suitably be
used. As with the acrylic polymer, it is essential that this urethane polymer should .
be able to provide a smooth film-formed and reasonably open surface.

- A wide variety of urethane polymers are able to fulfill this requirement.

10 Suitable urethane pélymers are for example the reaction product of an isocyanate-
terminated polyurethane prepdlymer formed by reacting at least an excess of an
organic polyisocyanate, an organic compound containing at least two isocyanate-
reactive groups and an isocyanate-reactive conipound containing anionic salt
-functional groups (or acid groups which may be subsequently converted to such

15 anionic salt groups) or non-ionic groups and an active hydrogen-containing chain
extender.

The surface layer comprises also an ethylenically unsaturated compound.
The ethylenically unsaturated compound is selected to be miscible in the
~ wet stage in the aqueous phase and to be compatible in the dry stage with the

20 water dispersible polymer itself.  Consequently, the ethylenically unsaturated
compound acts as a plasticiser for the surface layer once hardened allowing the
easy penetration of the radiation curable ink thereto.

The ethylenically unsaturated compound must also be able, when the
printed film is submitted to radiations in order to cure the ink, to react with the

25 unsatufated components of the ink which has penetrated into the surface layer.

This reaction between the ethylenically unsaturated compounds of the
surface layer and the unsaturated compounds of the radiation curable ink forms
chemical bonds between those compounds and Simultaneously crosslinks the
surface layer, thereby generating the final resistant product.

30 Preférably, the ethylenically unsaturated compound contains 1 to 10

| ethylenical bonds per molecule and still more preferably 2 to S ethylenical bonds
per molecule.

Suitable ethylenically unsaturated compounds are the ester derivatives of
o,B-ethylenically unsaturated acids, such as acrylic or methacrylic acids, itaconic or

35 citraconic acids, maleic or fumaric acids, etc. with polyols or alkoxylated polyols.

The suitable polyols include saturated aliphatic diols such as ethylene

glycol, diethylene glycol, triethylene glycol, propylene glycol, dipropylene glycol,



B* 7 - Fail > 60 % Fail *: by way of
conparison 10 These results show that the printable filmaccording to the
i nvention produces highly desirable properties with respect to adhesi on of
the radiation curable ink to the substratge. Especially, the influence of
the presence of the surface |ayer may be noted fromthe conparison bet ween
exanpl es A and B and the influence of the ethylenically unsaturated
conpound nay Wierenylend alycolrbutyéene @lgelsi meonenszt giresh 1% andeldrpytans dland 1.

Exanpl e 2 A pfQegthnkididl 1,8- rﬁ&é&a{ﬂn&é%&m% PRERakdBE GptersiX @Dl 1,

except that the
trimethylolpropane, bisphenol A and its hydrogenated derivatives may also be used.

The suitable alkox3 lated polyols include the ethoxylated or propoxylated derivatives
5 of the polyols listed above.

Examples of ethylenically unsaturated compounds which can be used
according to the invention are polyfunctional acrylates such as difunctional =
acrylates, such as 1,4-butane diol diacrylate, 1,6-hexane diol diacrylate, neoperityl
glycol diacrylate, triethylene glycol diaérylate, polyethylene glycol diacrylate,

10 tripropylene glycol diacrylate, 2,2-dionol diacrylate, bisphenol A diacrylate, etc.,
- trifunctional acrylates such as pentaerythritol triacrylate, trimethylolpropane
triacrylate, etc., tetrafunctional acrylates, etc. ' '

It is to be understood that the methacrylate derivatives corresponding to
these acrylate derivatives could also be used.

15 Moreover, it has been found that polyallyl derivatives such as
tetraallyloxyethane are also suitable. Preferably ethoxylated trimethylolpropane -
triacrylate (EBECRYL 1160 from UCB CHEMICALS) is used.

The amount of the ethyléniéally unsaturated compound can be of from
about 2 to about 90 % by weight of the acrylic polymer, and preferably is from

20 about 2 to about 15% (in the bresent_-specification, all percentages are dry weight
based). N

| In order to improve the hardness and/or water resistance of the surface
layer deposited on the film and consequently, of the finished product, a crosslinking
agent may advantageously be added to the surface layer. However, it is to be noted

25 that such a crosslihk’ing agent should be chosen so as the surface layer, once
hardened, allows the easy penetration of the radiation curable ink thereto.

Coordinating metal ligands which can form stable coordinated structures
with carboxy or carbonyl functionality perfectly fulfill this requirement. Ammonium
zirconium carbonate {stabilised or not) is particularly preferred. The amount of the

30 crosslinking agent can be up to 5 % by weight of the acrylic polymer, and preferably
is from 1 to 5 % by weight of the acrylic polymer. _

The surface layer can contain all other additional agents, if necessary, for
preventing the blocking of oné sheet to another, and for improving the sheet
running property, antistatic property, nontransparency property, etc. These

35 additional agents are generally added in a total amount not exceeding about 40% by
weight of the acrylic polymer. As said additional agent, for example, a pigment

such as polyethylene oxide, silica, silica gel, clay, talc, diatomaceous earth, calcium



et hy'!' éni cally unsaturated eonpound is replaced with triacrylate of
et hoxyl ated trimet hyl propane (EBECRYL 1160 from UCB, S. A'). 20 Exampl e 3
Aprinted filmis prepared exactly as described at exanple 1, except that
t he urethane polyner is replaced with an mnionic acrylic polynmer (NEOCRYL
XK-90 from ZENECA). Exanple 4 to 6 25 Printed filnms are prepared exactly
as described at exanple 2, except that the urethane polyner is replaced
respecti vel y aarednaim calsivgn pelfaie opring pofajerauminmorriicatyisyntheatic gaelite&NECA)
(exanpl e 4), AMidatha? z5kWkRBEHBATYA bRdAS Qi@ﬁﬂp\bﬂ@,rsatin white, etc. and cationic,
anionic and nonionic antistatic agents, etc. may be used.
According to.the present invention, the surface layer may be applied as an
5 aqueous dispersion at about' 0.5 to about 2.5 g/ m2 on the substrate by the method
of roll coating, blade coating, spray coating, air knife coating, rod bar coating,
reverse gravure, etc. on the substrate and then dried, for example, in a hot air oven.
After the drying step, the surface layer comprises thus the water dispersible
polymer, smoothly crosslinked by the crosslinking agent and, included in the
10 acrylic polymer matrix, the ethylenically unsaturated compound.
As said above, this allows the easy penetration of the radiation curable ink
into the surface layer as well as its subsequent reaction with the ethylenically
unsaturated compound. _ '
Before applying the surface layer, the surféée of the substrate can be first
15 pretreated in a conventional mannér with a view to improve its adhesiveness. For
this purpose, it is possible, for example, to pretreat the substrate by the corona
effect but it should be understood that all known techniques aiming at improving
the surface of a sheet-like item with a view of the application of a composition, may
be suitable. _
20 It has been observed that in certain cases, the surface layer contemplated
herein do not adhere well to film surfacés even when the later have been. subjected
to well-known pretreatment operations such as, for example, treatment by corona
discharge, flame, or oxidizing chemicals. It has been found, however, that the use
of primers intermediate between the substrate and the surface layer provides a high
- 25 level of adherence. _
' Indeed, in applying coating layer, to a polyolefin film substrate it is generally
" desirable first to applj an intermediate primer or anchor coating layer to the -
substrate to ensure adequate adhesion between the substrate and subsequently
applied coating layer. Although a film according to the invention may be utilized as
30 such a sﬁbstrate per se (for example, a nonprimed printable film according to the
invention is able to resist the freezing water conditions), it is preferred to utilise as a
substrate for a subsequently applied layer a film to the receptive surface(s) of which
has been applied a primer or i_élnchor coating layer. '
Advantageously, the film comprises thus further a primer layer between the

35 substrate and the surface layer(s).



(GLASCOL LE 31 from ALLI ED COLLO DS) (exanple 5) and with another anionic
acrylic polymer (NEOTAC A-572 from ZENECA) (exanple 6). 30 The printed
firl me obtained at exanples 2 to 6 are tested according to the nethod given
above and the results are reported in Tald e 2. TABLE 2 Exanpl e
Boi ling water condition Freezing water
As examples of éuitable primers, polyethylene imine or polyurethane
acrvlate primérs crosslinked by isocyanate, epoxy, aziridine or silane derivatives
may be cited.
The primer resin may be applied by conventional coating techniques - for
S example, by a gravure roll coating method. The resin is conveniently applied as a
dispersion or as a solution. Economically it would be preferable to apply the resin
as a dispersion in water. Aqueous dispersion techniques have the added advantage
that there is no residual odour due to the solvent present which is generally the
case when an organic solvent is used. However, when using aqueous techniques it
10 is usually necessary to heat the film a higher temperature to dry off the dispersant
than with systems using an organic solvent or dispersant. Furthermore, the
presence of a surfactant,. which is generally used to improve the dispersion of the
coating in water, tend to reduced the adhesion between the resin and the base film.
Thus, it is also possible to apply the resin from an organic solvent or dispersant.
15 Examples of suitable organic solvent include alcohols, aromatic hydrocarbon
solvents, such as xylene, or mixtures of such solvents as is appropriate.
A reverse face of the substrate, iamely a face not covered by the surface
layer, can be covered with a pressure-sensitive adhesive layer which consists of a
commonly used pressure-sensitive adhesive agent. Furthermore, if necessary, a
20 releasing film or sheet consisting of a releasing agént, can cover the pressure-
sensitive adhesive layer. This laminate comprising the printing sheet according to
the invention can be used as an adhesive label which may be affixed to most types .
of surface.
Another aspect of the invention concerns thus a printable film intended for
25 labels comprising a substrate of which only one face is coated with a surface layer
and of which the other face is coated with a pressure-sensitive adhesive layer which
is itself covered with a 'releasing film or sheet. '
Another aspect of the present invention relates to a process for the
manufacture of a printable film comprising the step of coating at least one side of a
30 substrate with an aqueous dispersion comprising a water dispersible polymer and
an etHylenically unsaturated compound and optionally a cfosslinking agent and/or
conventional additives, and comprising further the step of .'drying the coating so
obtained. | |
_Advanfageously, the process of manufacture of a printable film comprises
35 before the step of coating at least one face of the subsfrate, a further pretreatment
step of the substrate (such as corona discharge' treatment) and still more

advantageously a step of priming of the substrate with a primer.



é‘ondi_.t ion 5

. . Scratch test % i nk renoval

Scratch test 2 Pass _ 0

3 Pass 0 Pass 4

Pass 0 ass 5 Pass

0 Pass 10 6 Pass

0 Pass These results show that a wide variety of surf

| ayer and et hyl enilas partigsnembetimgnicdirgstedria $herpsepayation efflabels, only one

10

15

20

25

30

35

face of said substrate is coated with a surface layer and the one face-coated
substrate so obtained is coated with a pressure-sensitive adhesive or in a variant,
the pressure-sensitive adhesive may be transferred from a release liner with which
the coated substrate is combined.

~ Another object of the present inventions concerns a printed film comprising
a substrate of which at least one face is coated with a surface layer compﬁsing a
water dispersible polymer and an ethylenically unsaturated compound, said coated
face of the substrate b'eing printed by conventional methods such as offset printing,
gravure, flexography, screen process printing and letterpress printing using
radiation curable ink and subsequently radiation cured.

Ink formulations for radiation curing contains generally pigments, vehicle,
sélvent and additives. The solvents in these systems are low-viscosity monomers,
capable of reacting themselves {i.e., used as reactive diluents). The vehicle is
usually composed of a resin derived from unsaturated monomers, prepolymeré or
oligomers such as acrylates derivatives which are able to react with the |
ethylenically unsaturated compour_xd of the surface layer. For a UV ink, the
"additives" contain a large amount of photoinitiators which respond to the photons
of UV light to start the system reacting.

A UV ink formulation may be generalized as:

pigment 15 - 20 %
prepolymers 20 -35 %
vehicle 10 -25 %
photoinitiators 2 -10 %
other additives 1 - 5 %

For an electron beam curable ink, the "additives" contain generally no

photoinitiator.

The low viscosity monomers, sometimes termed diluents, are capable of

chemical reactions which result in their becoming fully incorporated into the

ultimate polymer matrix. _

The vehicle provides the "hard resin” portion of the formulation. Typically,
these are derived from synthetic resins such as for example, urethanes, epoxides,
polyesters which have been modified by reaction with compounds bearing ethylenic
groups such as for instance (méth)acrylic acid, hydroxyethyl(methjacrylate, reaction
product of caprolactone with _unsaturéted compounds bearing a hydroxyl group,
and the like.

Pass
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12 CLAI M5 1. Printabl e fisl mconprising a substrate and at least a surface
| ayer, said | ayer covering at |east one face of said substrate and
consisting essentially of 10 to 98 % in weight of a water-dispersible
pol ymer able to provide a snooth-film5 § formed and reasonabl y open
surface and 2 to 90 %in weight of an ethylenically unsaturated conpound
sel ected from pol yfunctional acrylates resulting fromthe esterification of
a polyol with. ( netﬂpympq Q,djlas@,tp'@n@rcoy}g %mp.@q in the selection of the prepolymers

and monomers used in order to achieve the required viscosities for the different

methods of application.

Another aspect of the invention relates to a process for the manufacture of a

U1

printed film comprising the steps of

a) coating a substrate with an aqueous dispersion comprising a water dispersible

polymer and an ethylenically unsaturated compound;

b} drying the coating so obtained;

c) inking the dried coating with radiation-curable ink;

10 d) curing the ink with UV or EB radiations.

It is to be noted that the different steps of this process may be effected in
the same conditions (speed, costs, ...} as with conventional surface layer.

Finally, the invention concerns also a printed film as obtained by inking a
printable film according to the invention, and especially a printed label so obtained.

15 The following Examples are given for the purpose of illustrating the present
invention.

In these Examples, the determination of certain characteristic values was
carried out in accordance with the methods described below.
The adhesion of the radiation cured ink to the film in boiling water

20 conditions (simulating pasteurization) is controlled according to the following
procedures.

A) A stirred waterbath is heated to 95°C. Once the temperature rqmains stable,
the sample of the printed film to be tested is immersed into the water. After 45
minutes, the sample is removed from the waterbath and scratched with

25 moderate pressure with a coin held square to the surface of the sample. The

loss of print is reported as "pass” or "fail" wherein "pass" means no loss of print
and "fail" means noticeable loss of print.

B) The sample is removed from the waterbath at 95°C after 45 minutes as
described in A.

30 An adhesive tape is applied on the sample and then the adhesive tape is
quickly removed. In this way, the properties of the ink which is printed on the
printing sheet are observed.

The surface percentage of ink removed {visual estimation) is reported.
The adhesion of the radiation cured ink to the film in freezing water
35 conditions (simulating ice chest immersion) is controlled according to the following

procedure.



derivatives, whereby said surface |ayer does not contain an addition

~pol ynerisation photoinitiator. 10 2. Printable filmaccording to claim1,
characterised in that the substrate is selected fromthe group consisting
of polymer filns, polyolefin filns, papers, synthetic papers, woven
fabrics, nonwoven fabrics, ceram c sheets, netallic fibre sheets

metal | i zed sheets (fil % metallic foils, metallic plates, and

mul tilayer conposif waiReash sotaiting ByXtEEASiiFrAndoALST (sgaﬁoﬂlsrﬁi’f’@filt%lpsc 3.

Printable filonRa6etdhpgatuge fniif stable e agiplel Tk printed &lm td1Be Gdkatisate is

an oriented nol Yo oPYLefe AL

After 24 hours, the sample is removed from the waterbath and scratched
5 with moderate pressure with a coin held square fo the surface of the sample. The

loss of print is reported as "pass” or "fail" in the same manner as described above..
Example 1
A corona discharge treated polypropylene film of 50 mm thickness is primed on one
face at 0.2 g/ m? with a polyurethane acrylate to which an isocyanate crosslinker is

10 added prior to coatings. The primed face of the substrate is subsequently
overcoated, at 1.0 g/ m2 and by reverse gravure, with an aqueous dispersion
containing 21.0 kg of an aliphatic polyester based poiyurethane (DAOTAN VTW
1238 from HOECHST; solids content 50%) which represents 80.8% (dry weight) of
the aqueous dispersion, 0.9 kg of tripropylene glycol diacrylate (solids content

15 100%; 7% (dry weight) of the aqueous dispersion), 1.1 kg of ammonium zirconium
carbonate (solids content 20%; 1.7% (dry weight) of the aqueous dispersion), 4.3 kg
of colloidal silica (LUDOX HS40 from DU PONT; solid content 30%; 10% (dry weight)
of the aqueous dispersion) and 0.65 kg of silica gel as antiblocking agent (GASIL HP
250 from CROSFIELD; solids content 10%; 0.5% (dry weight ) of the aqueous

20 dispersion). ' _
The coated film is then dried in a hot air oven.
The coated film so obtained is then printed in a screen printing process with RSP
series ink (from NORCOTE), at 12 g/ m?2,
The printed film so obtained is then UV cured with a medium pressure mercury

25 vapour lamp (120 W/cm) at 12.2 m/min. |
The printed film finally obtained is tested according to the method given above. The
results are reported in Table 1.

Comparative Example A

A corona discharge treated polypropylene film (but not primed) of 50 mm thickness,
30 is printed and then cured as described in Example 1.
The printed film finally obtained is tested according to the method given above. The

results are reported in Table 1.

Comparative Example B
A printed film is prepared exactly as described, at Example 1, except that the
35 aqueous dispersion does not contain tripropylene glycol diacrylate.
The printed film finally obtained is tested according to the method given above. The

results are reported in Table 1.



20 4.7 Printable filmaccording to anyone of clains 1 to 3,
characterised in that the water dispersible polynmer consists essentially of
a ‘hormopol yner of (meth)acrylic acid or alkyl (meth)acrylate, the alkyl

radi cal having 1 to 10 carbon atom or a igopolymer of two or nore of said
nononers or optionally of other vinylic or allylic conpounds. 25 5.
Printable filmaccording to anyone of clains 1 to 3; characterised in that
the water dispersible polyner is a uretl4B% lor urethane acryl ate pol yner.

6. Printable filmaccording to anyone of clains 1 to 5, characterised in
that said 30 surface | ayer conprises further a.crosslinking agent
in an amount of f]"bfﬁﬁl@e Boiling ater condition reezing water
condition
S Scratch test % ink removal Scratch test
1 Pass 0 % : Pass
A* Fail 95 % Fail
B* Fail 60 % Fail

*: by way of comparison

10 These results show that the printable film according to the invention produces
highly desirable properties with respect to adhesion of the radiation curable ink to
the substrate. Especially, the influence of the presence 6f the surface layer may be
noted from the comparison between exarﬁples A and B and the influence of the
ethylenically unsaturated compound may be noted from the comparison between

15 examples B and 1.
Example 2
A printed film is prepared exactly as described at example 1, except that the
ethylenically unsaturated compound is replaced with triacrylate of ethoxylated
trimethylpropane (EBECRYL 1160 from UCB, S.A.).

20 Example 3 _
A printed film is prepared exactly as described at example 1, except that the.
urethane polymer is replaced with an anionic acrylic polymer (NEOCRYL XK-90
from ZENECA).
Example 4 to 6

25 Printed films are prepared cxaétly as described at example 2, except that the
urethane polymer is replaced respectively with an anionic acrylic polymer
(NEOCRYL XK-90 from ZENECA) (example 4}, with a styrene acfylic copolymer
{GLASCOL LE 31 from ALLIED COLLOIDS) (example 5) and with another anionic
acrylic polymer (NEOTAC A-572 from ZENECA) (example 6).

30 |
The printed films obtained at examples 2 to 6 are tested according to the method

given above and the results are reported in Table 2.



to 5 % by wei ght of the water dispersible polymer. 7. Printable film
according to anyone of clains 1 to 6, further conprising, between said
substrate and said surface layer(s), a prinmer layer. 35 13 8.

Printable filmaccording to anyone of claims 1 to 7, characterised in that
only one face is coated with a surface layer and in that the reverse face
of the )

TABLE 2
Example Boiling water condition Freezing water
_ condition
5 Scratch test % ink reméval Scratch test
2 " Pass 0] : Pass
3 Pass 0 Pass
4 Pass 0 Pass
5 Pass 0 Pass
10 6 Pass 0 Pass

These results show that a wide variety of surface layer and ethylenically

unsaturated compounds may be used.



substrate is covered with a pressure-sensitive adhesive layer. 5 9.
Process for the manufacture of a printable filmaccording to anyone of
claims 1 to 8, conprising the step of coating at | east one side of the
substrate with an aqueous di spersion conpfyg sing the water dispersible
polymer and the ethylenically unsaturated conpound and conprising further
the step of drying the coating so obtained. 10 10. Process according to
claim9, char&&8Bf$sed in that the aqueous dispersion conprises further a

crosslinking age ni’nnt]a%le tﬁ&%ﬁﬁﬁsﬂ%(ﬁoﬁfﬂsﬂgt SR gﬁrfgéealhﬁ' &i& anéxo

characterised in that it
covering at least one face of sald substrate and consisting essentially of 10 to

98 % in weight of a water—d1spers1ble polymer able to provide a smooth-film

5 formed and reasonably open surface and 2 to 90 % in weight of an
ethylenically unsaturated compound selected from polyfunctional acrylates
resulting from the esterification of a polyol with (meth)acrylic acid or polyallyl
deri\;atives, whereby said surface layer does not contain an addition

polymerisation photoinitiator.

10
2. Printable film according to claim 1, characterised in that the substrate is
selected from the group consisting of polymer films, polyolefin films, papers,
synthetic papers, woven fabrics, nonwoven fabrics, ceramic sheets, metallic -
fibre sheets, metallized sheets (film), metallic foils, metallic plates, and
15 multilayer composite sheets formed by combination of said materials.

3. Printable film according to claim 2, characterised in that the substrate is an

oriented polypropylene film.

20 4, Printable film according to anyone of claims 1 to 3, characterised in that the
water dispersible polymer consists essentially of a homopolymer of
(meth)acrylic acid or alkyl (meth)acrylate, the alkyl radical having 1 to 10
carbon atom, or a copolymer of two or more of said monomers or optionally of
other vinylic or allylic compounds.

25 |

| 5. Printable film according to anyone of clairﬁs 1 to 3, characterised in that the

water dispersible polymer is a urethane or urethane acrylate polymer.

6. Printable film according to anyone of claims 1 to 5, characterised in that said
30 surface layer comprises further a crosslinking agent in an amount of from 1

to S % by weight of the water dispersible polymer.

7. Printable film according to anyone of claims 1 to 6, further comprising,
between said substrate and said surface layer(s), a primer layer.
35

_—
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15 . " conprises affurther step of primng,of the substrate, before
applylng sai d aqueous dispersion. 12. Process for the manufacture of a
~printed filmconprising the steps of a) _coating a substrate with an
aqueous di spersion conprising a water 20 j di spersi bl e pol yner
able to provide a snooth-filmformed and reasonably open surface and an
et hyl eni cal |y unsaturated conmpound sel ected from pol yfuncti onal acryl ates
resul ting frof therintbirfilfi avadriding tofangorpodf yRlml tth 7( EFRirhdtaeder lih ehaa®ng OF

pol yal I yl' deri vat byepe, M@sgg?eﬁaﬁl o4 18R0 @ 1P el B NG FE 20

addi tion pol ynerisation °} ¥ coating
so obt ai ned: substrate 1s covered with a pressure-sensitive adhesive layer.

5 9. Process for the manufacture of a printable film aéi:'o'rding to anyone of claims
1 to 8, comprising the step of coating at least one side of the substrate with
an aqueous dispersion comprising the water dispersible polymer and the
ethylenically unsaturated compound and comprising further the step of
drying the coating so obtained.
10
10. Process according to claim 9, characterised in that the aqueous dispersion

comprises further a crosslinking agent.

11. Process according to anyone of claims 9 or 10, characterised in that it
15 comprises a further step of priming of the substrate, before applying said -

aqueous dispersion.

.12, Process for the manufacture of a printed film comprising the steps of
a) coating a substrate with an aqueous dispersion comprising a water
20 dispersible polymer able to provide a smooth-film formed and
reasonably open surface and an ethylenically unsaturated compound
selected from polyfunctional acrylates resulting from the esterification of
a polyol with {meth)acrylic acid or polyallyl derivatives, whereby said
surface layer does not contain an addition polyinerisation photoinitiator;
25 b) drying the coating so obtained;
c) inking i:he dried coating with a radiation curable ink;

d) curing the ink with UV or EB radiations.

13. Printed film obtained by inking a printable film according to anyone of claim
30 1 to 8 by means of a radiation curable ink and by curing the said ink by

means of radiations.

14. Label obtained by inking of a printable film according to claim 8, with a
radiation curable ink and by curing of said ink with radiations, said film being
35 combined before or after printing with a pressure sensitive adhesive layer and

to a release film.

N O A



c) inking the dried céaffiig with a radiation curabl e ink; d) curing the
ink with UV or EB radiations. 13. Printed filmobtained by inking a
printable filmaccording to anyone of claim 30 _ 1 to 8 by neans of a
radi ation curable ink and by curing the sa d ink by neans of radiations.

14. Label obtained by inking of a printable filmaccording to claim S8,
with a radiation curable ink and by curing of said ink with radiations,
said film bei hy 3Gentainer, in pagieblan ddttisefabeliedovittng dade! gcording 1ty alitohld
pressure sensitive adhesive layer and to a release film

RN ) DL
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14 15. Container, in pafticul ar bottle,.labelled with a | abel according to
cl ai m 14. : ' '

ABSTRACT

The invention relates to printable films comprising a substrate and at least a

surface layer, said layer covering at least one face of said substrate and comprising
S a water-dispersible pdl}fri‘ier and an ethylenically unsatiffélted compound; to a

process for the manufacture of such films; to printed films and especially to printed

labels obtained from such printable films.
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