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to inproved substrates for use in digital printing nethods such as plastic
films havwog3sbesseon a receptive coating printable with i mkKIjErP0s/adsb®e | nks,
the film 5 being useful for exanple in |label and graphic arts applications
Digital printing is increasingly used over conventional printing nethods
for many applications such as for the labels and in the graphic arts.
Digital printing nmethods (such as ink jet printing) have the advantage
that no printing plates need be prapesmIcE Fnppdvance 10 and thus the
substrate can be imediately printed with the data sent to the printer.
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W t hout faudwrmahlmﬁsrfeﬁtd,s coating. 30 Yet for many applications of printable
pol ymer fi I nms (such as labels or graphic art displays) it is inportant to
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suitable in environments subject to high ambient temperatures or high humidity. So
polymeric film substrates are often preferred over paper. However uncoated plastic films

25 are generally difficult to print with digital printing methods because of the low absorption of
the ink on the film (which leads to droplet spread and low resolution) and low ink adhesion
which leads to smearing and rub off. Only certain PVC films have been found to be
printable by digital methods without further surface coating.

30  Yet for many applications of printable polymer films (such as labels or graphic art displays)
it is important to have a wide choice in the film that may be selected so that the substrate
performance and appearance characteristics can be chosen to match to the particular
application. Each polymer film exhibits different performance and appearance properties
and common label films such as: acetate; polyethylene (PE); polystyrene (PS);

35  polypropylene (PP); vinyl (PVC) and polyester (PET), are each more appropriately selected
to particular end uses.
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to particular end uses. CONFI RVATI ON COPY WO 03/080356 PCT/EP03/02868 2 So
whilst it is desirable to use digital printing methods in many applications
it is al swoodesissabl e to retain the flexibility to chose RCWiRPe3/0x6$ ety of
different filmtypes so that the substrate performance and appearance
characteristics can be matched to th@ particular end use. 5 Due to the
constraints inposed on the ink due to the nature of the ink jetting
process, whether in a thermal or piezo ink jet printer, it is preferable
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dependi ngeon the particular application (e.g. for a "no-label” | ook
transparency is inportant rather than whiteness or opacity). A suitable
I nk-j%t printable substrate will have good optical properties such as
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wi t h2Gvoi glnangmgcaizerm@hapq yAIthough paper fibres absorb liquid well, but they swell and deform,
resulting in surface imperfections and such moisture-induced undulations have a detrimental

effect on image quality. Paper is also unsuitable for many applications as described herein.
A suitable substrate will be durable that is will maintain its structure for the time of the print
and thus is determined by its dimensional stability, tear resistance, thermal stability, and
25 water and light resistance. The ink jet printable coating and film are both relevant
components when determining the durability of the media. Thus to produce a good image
by an ink jet printer the ink receiving surface should be dimensionally and thermally stable,
i.e. not tear, stretch or deform, should be smooth and waterproof, maintain its shape and
be resistant to many chemicals and should not swell or shrink with moisture or humidity.
30
Uncoated PVC film has been used as a film substrate for ink jet printing but has other
disadvantages as a substrate for applications such as graphic arts or labels. However many
non-PVC films are not very receptive to common ink jet printable inks such as solvent based
inks. It would be desirable to provide a coating which allows other film substrates such as
35 polyolefinic films (e.g. PE or PP) to be used and which provides some or all of those
properties desired in an ink jet printable surface.

Some prior art digitally printable polymer films will now be described



30 Uncoated PVC filmhas been used as a filmsubstrate for ink jet printing
but has other disadvantages as a substrate for applications such as
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either a) acrylate or nethacrylate copol yrrers cont ai ni ng car boxyl groups
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20 comprising a polyolefin, polyester, polyamide, acrylic, polystyrene, or polyurethane film
coated with an imaging receiving layer of a ethylene vinyl acetate terpolymer on the film
outer surface. This document specifically teaches away from using any chlorinated species

in either the film or the film coat layer.

25  FR 2312371 discloses plastic surfaces with ink receptive layers comprising either a) acrylate
or methacrylate copolymers containing carboxyl groups or b) copolymers of vinyl chloride
or vinyl acetate.

FR 2352667 describes a printable layer on a plastics material for receiving an ink
30 inscription. The layer can contain talc or colloidal silica with a binder which can be polyvinyl
acetate or a copolymer of a vinyl chloride or vinyl acetate

GB 2 050 866-A (Fuji Photo) describes a recording sheet for inkjet printing with aqueous
inks which is formed by applying a layer of a water soluble polymer to a support. The

35  coating formed has a water absorption of not more than 30 gm/m?. A long list of suitable
polymers includes vinyl acetate maleic anhydride copolymer.



FR 2352667 describes a printable |ayer on a plastics material for receiving
an ink 30 inscription. The layer can contain talc or colloidal silica with
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or vinyl acetate GB 2 050 866-A (Fuji Photo) describes a recording sheet
for inkjet printing with aqueous ink&é which is fornmed by applying a | ayer
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EP 0778156-A (Oce) describes a multi-purpose imageable sheet useful for multiple

applications including manual drafting, ink jet recording and electrophotographic printing and
25  copying. The sheet comprises a base support and a surface coating on at least one side

thereof, with the surface coating being formed from an aqueous-based coating formulation

that comprises an aqueous dispersion of (i) a cross-linkable polymer and a cross-linking

agent therefor, and (ii) a pigment. The surface coating is a pencil, ink and toner receptive

cross-linked surface layer that embodies properties that make its surface suitable as a
30 receptor for a variety of imaging means.

EP 1122083-A (Mitsubishi Paper Mills) describes an ink jet recording material for
non-aqueous ink, which comprises an ink-absorbing layer containing at least a pigment on
a support, the ink-absorbing layer being coated or impregnated with a polymer soluble or

35 swellable in a petroleum system high boiling point solvent, wherein at least 30 % by weight
of the pigment is calcium carbonate.



cross-linked surface layer that enbodies properties that make its surface
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( Par Ker ) ong VAR s plastic surfaces are made ink receptive by coating with
a conposition containing a copolyner of vinyl acetate and
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US 6113679 (3M) describes a method of printing substrates by piezo inkjet inks wherein
the receiving substrate is a single and multi-layer constructions of acrylic-containing films,
poly(vinyl chloride)-containing films, urethane-containing films, melamine-containing films,
polyvinylbutyral-containing films, a multi-layered film having an image reception layer
25  comprising an acid- or acid/acrylate modified ethylene vinyi acetate resin, a mulii-layered
film having an image reception layer comprising an image reception layer comprising a
polymer comprising at least two monoethylenically unsaturated monomeric units, wherein
one monomeric unit comprises a substituted alkene where each branch comprises from 0
to about 8 carbon atoms and wherein one other monomeric unit comprises a (meth)acrylic
30 acid ester of a nontertiary alkyl alcohol in which the alkyl group contains from 1 to about 12
carbon atoms and can include heteroatoms in the alkyl chain and in which the alcohol can
be linear, branched, or cyclic in nature.

All of these films have some disadvantages when being printed with ink-jettable inks.

35
Therefore it is any object of the present invention to overcome some of the problems
described herein to provide a film substrate which is printable by a digital printing method,
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surface energy and solubility in the solvents used with typical ink jet inks.

Various coated OPP samples were tested based on aqueous dispersion/emulsions of:
25  PVdC; Ethylene-Vinyl Chioride (E/VC) copolymer; Ethylene-Vinyl Acetate (E/VA) copolymer;
and Ethylene-VC-VA terpolymers as described herein.

Vinylidene halide polymers (also denoted herein by PVdX where X is halo) are homo or co
polymers which comprise a repeat unit of the following formula

)|(1

X2

30

where X' and X? are independently halo. For a polymer repeat unit the asterisks in the
formula denote the attachment to the polymer chain and/or repeat unit of terminal groups
and/or other repeat units (i.e. when the polymer is a copolymer). For a polymer precursor
(.e.g. monomer) of the same formula the asterisks denote reactive groups such as H, which
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20  they are added and/or incorporated to be of utility as described herein. Such utility may be
direct for example where a material has the required properties for the aforementioned uses
and/or indirect for example where a material has use as a synthetic intermediate and/or
diagnostic tool in preparing other materials of direct ufility. As used herein these terms also
denote that a functional group is compatible with producing effective, acceptable, active
25 and/or suitable end products. Preferred utility of the present invention comprises a
polymeric film substrate which is capable of being ink jet printed to produce a good image
therein, more preferable in the field of label and/or graphic art applications.

The terms ‘optional substituent’ and/or ‘optionally substituted’ as used herein (unless

30 followed by a list of other substituents) signifies the one or more of following groups (or
substitution by these groups): carboxy, sulpho, formyl, hydroxy, amino, imino, nitrilo,
mercapto, cyano, nitro, methyl, methoxy and/or combinations thereof. These optional
groups include all chemically possible combinations in the same moiety of a plurality
(preferably two) of the aforementioned groups (e.g. amino and sulphony! if directly attached

35  to each other represent a sulphamoyl group). Preferred optional substituents comprise:
carboxy, sulpho, hydroxy, amino, mercapto, cyano, methyl, halo, trihalomethyl and/or
methoxy.
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alkoxy and carbonyl if directly attached to each other represent an alkoxycarbonyl group).

25  The term ‘hydrocarbo group’ as used herein is a sub-set of an organic group and denotes
any univalent or multivalent moiety (optionally attached to one or more other moieties)
which consists of one or more hydrogen atoms and one or more carbon atoms and may
comprise one or more saturated, unsaturated and/or aromatic moieties. Hydrocarbo groups
may comprise one or more of the following groups. Hydrocarbyl groups comprise univalent

30 groups formed by removing a hydrogen atom from a hydrocarbon (for example alkyl).
Hydrocarbylene groups comprise divalent groups formed by removing two hydrogen atoms
from a hydrocarbon, the free valencies of which are not engaged in a double bond (for
example alkylene). Hydrocarbylidene groups comprise divalent groups (which may be
represented by “R,C=") formed by removing two hydrogen atoms from the same carbon

35 atom of a hydrocarbon, the free valencies of which are engaged in a double bond (for
example alkylidene). Hydrocarbylidyne groups comprise trivalent groups (which may be
represented by “RC="), formed by removing three hydrogen atoms from the same carbon
atom of a hydrocarbon the free valencies of which are engaged in a triple bond (for example
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any particular atom in a moiety (e.g. on a particular position along a chaln and/or ring) the
substituent may replace any H and/or may be located at any available position on the

25  moiety which is chemically suitable and/or effective.

Preferably any of the organo groups listed herein comprise from 1 to 36 carbon atoms, more

preferably from 1 to 18. It is particularly preferred that the number of carbon atoms in an

organo group is from 1 to 12, especially from 1 to 10 inclusive, for example from 1 to 4
30 carbon atoms.

As used herein chemical terms (other than IUAPC names for specifically identified
compounds) which comprise features which are given in parentheses — such as
(alkyl)acrylate, (meth)acrylate and/or (co)polymer - denote that that part in parentheses is

35 optional as the context dictates, so for example the term (meth)acrylate denotes both
methacrylate and acrylate.
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25 Particulate materials may be added to the coat to further improve solvent absorption. For
example up to 50% by dry weight of the coating of any of the following: inorganic pigments
such as silica (colloidal, fumed and/or precipitated); calcium carbonate, titanium dioxide, talc
and/or aluminium silicates, inorganic clays such as smectite, bentonite etc; micro-crystalline
cellulose and/or any suitable mixtures thereof: Preferably the major axis of the particles has

30 amean size from about 10 nanometres to about 10 microns. More preferably the particles
have an aspect ratio of about 1 (i.e. are not needle shaped but substantially cubiod or
spherical in shape). Optionally the particles are incorporated in the coating composition in
an amount of from about 10% to about 85%, preferably from about 15% to about 50%, by
dry weight of the total coating.

35
Optionally other conventional additives may be incorporated into the composition. Suitable
additives are emulsifiers, anti-foaming agents, coalescing agents, dispersing agents, wetting
agents, anti-settling agents, thickeners, flatting agents, and/or stabilisers.
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25
Hildbrand solubility parameters were used to predict polymer/solvent interactions and these

were further broken down into Hansen parameters where dispersive, polar and H-bonding
components are considered
Hildebrand ~ [(54)? + (3p)2 + @n)1>%)
30 where &g, §, and 5, are the respectively the Hansen dispersive, polar and hydrogen
bonding parameters

Typical solvents used in \/inyl ink formulations for ink jet printing are: cyclohexanone,
propylene glycol monomethyl ether acetate, ethylene glycol butyl ether acetate, diethylene

35 glycol ethyl ether acetate, isophorone; dipropylene glycol monomethyl acetate, lactates,
MEK, and/or acetates and/or any suitable mixtures thereof.



to changes in the droplet size conpared to that 0.2 seconds after printing.

Figure 1 conpares the terpolyner coated filns Exanples 1 to 5 with Conp A

to C. (Fiworeg/os@sehows the same data for Exanples 1 to 5 WwCTHEPO3/028h&e

conparative data to expand the 15 ordinate). Figure 3 conpares the

copol yner coated filns Exanples 6 tdl2l0 with Conp Ato C. Figure 4

conpares a functionalised PvVdC pol yner coated filns Exanple 11 with Conp A

to E. The present invention will now be illustrated by reference to the
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di sperswlé? a4l iaLegnd hydrogen bonding paraneters Typical solvents used in
vi nyl ?ornu atrons for ink jet printing are: cycl ohexanone, propyl ene
gl ycol nononet hyl ether acetate, ethylene glycol butyl ether acetate,

di et hy| eFif inldGseal thoobhatt helse destewama eomestionak sglvent based lagkidpirawated ycol
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sur f ace any suffgbleipk-ietink P?Hl avehgsn ‘fsie din 3? ?e%s f ?rmﬁ'FzEf'g %@ﬁwer & Ip[)nl i Z(r:l

USi Ng a AtoxOomp Ealsatesirbed hersi)averé osesl aswenterdsito camperiertbeivarions epRtnemal  BOPP
base fi Ll'mcﬁ%fln(%\(l}dtﬁgl?és?é‘@e?emoqxﬁ%se%chggﬁlp%oa?ﬁqqeﬁ hldragad, FRfedat@fortiesked in a

conventi on

nd.th rage
cont act HABPEE Wth an%%ﬁpemrﬁwamﬁ Qm; @E %CP’% g’naﬁhﬁec&}g? &lfer ﬁpr?ty?e%,g t he
averigge frasént¥d iirhoreidetail Hereindsempfigtresdrteadl on the surface) and the
average volune for the ink droplet. The surface energies of the unprinted
films were also tested. The ink used throughout these tests was a
convent i Bxampledli¥eht based bl ack ink fornul at ed

The coating formulations used were as follows. All the copolymer and terpolymers used in
the Example herein were available commercially from Air Product under the trade name

20 Airflex plus the given trade designations. The PVdC polymer was available commercially
from Solvin under the given trade designation. On application before drying ail these
formulations comprised 20% solids and 80% water except CE 35 which comprised 25%
solids and 75% water and A115 which comprised 45% solids and 55% water

Example Polymer type  Trade designation Coat weight (a/m?)
25 Terpolymers
1 VA/E/VC CEF 19 1
2 VC/E/VE CEF 52 4
3 VA/E/VC CEF 19 4
4 VC/VAJE CEF 35 4
30 5 VC/E/VE CEF 52 1
Copolymers
6 VC/E CEN 752 4
7 VC/VA CF 70 4
8 VC/E CEN 752 1
35 9 VA/E EPN 865 1
10 VC//VA CF 70 1

Functionalised vinylidene halide
1 PVdC copolymer A 115 2




10 for an piezo ink jet printing (Sunjet Crystal SOV 7575), although it

w Il be appreciated that any suitable ink jet ink could have been used in
these teswe.03M80350us prior art filns (Conp A to Conp E aCugpos/iisesi
herein) were used as standards to conpare the various coatings. Three

I ndi vidual tests were done on each stmle and then averaged. The data for
the % droplet width increase versus time fromO0.2 seconds to 2.0 seconds
after printing is 15 presented in nore detail herein (see Figures 1 to 3).
Exanples | to 11 The coating formul ati ons used were as follows. Al the

copol yner and terpol din .th ' '

conmer ci lAIhea9vE rrﬁgb?ﬁypr{&%g%u’%izslﬁ?@e‘?%wﬁ%n%txﬂn%@%ﬁgﬁ@%g E\Q%ﬁ&re?\éﬁ Ielb ljlﬁsn et he

gi ven trmdmm@s‘i/@rd_ahdatemsavirﬂh@lé?\'dﬂn@mnweVAﬂa@OtaS/aNinﬂtﬂC@ta&)‘ﬁﬁ@'”ﬁ?rzﬂnpy from
Sol vin u\'?@'%n&t gag,|n\§p&r%¢,ﬁggoﬁ%i gnation. On application before drying all

these formnul a?| ons~co % sol ids and 80% wat er except CE 35 which
compBi sed 25% solids and 75% water and Al 15 whi ch conprised 45% sol i ds
and 55% Vs esliowingniefezeRal filmsr wenepelsdrinteddand ¢ented oa desatibegehgBin. (§ene) 25

Ter pol yner ; : tid i 4
Vo £ Caogtotfe gl i e prped M ni ot bostig g aR G M Vona
CF 70 4 dig notyse NPy 1 35 9 VA/E EPN 865 1 10 VO/NA CF 70 1
Funct i ongbinp@dwas ay totlentorehunctatdd PPUdincopol ymer A 115 2 WD 03/ 080356

PCT/ﬁDOBéOZS%B aslg’%l\%nﬁ(nfal &%%?e&%@{’?ﬁlrﬁwc denotes poly vinylidene

chl ori de Brg yn’gr ; enotes an et hyl ene noner ;. VC denot es |

chl or | deChwRcies aserertionakBaPE: Icogtledi e Ao Beka Gadentend] afiiedls ,

vinyl estyleR®n@@Blic acid (E/AA) copolymer coating formulation (15 % by dry solids) also
containing wax and PMMA anti-block. The E/AA used comprised 20% acrylic acid and was
dispersed in an excess of ammonia and water to neutralise and solubilise the polymer.

15  Comp D was a conventional BOPP film coated with 1 g | m? of a conventional aqueous
acrylic acid coating formulation (15 % by dry solids). This coated film was available
commercially from UCB Films under the trade designation WGS.

Comp E was a conventional BOPP film coated with 2 g /| m? of a conventional non
functionalised PVdC coating formulation (45 % by dry solids) available commercially from

20  Solvin under the trade designation Ixan A-36.

The percentage base width data for the Examples 1 to 11 and prior art Comp A to E are
given in the Figures herein where Figure 1 presents the terpolymer coating data, Figure 2
the copolymer coating data and Figure 3 the PVdC coating data.
25
In the Figures Examples 1 to 11 show lower flatter frend lines compared to Comp A to E.
The ink jet droplets of a conventional black solvent ink printed onto the surface of the coated
films of the present invention generally reach their maximum width within a much shorter
timeframe that for the prior art substrates which gives improved print resolution at higher
30 print speeds. The spread of the ink droplet is very slight on the surface of the films of the
invention.

As can be seen the prior art films are less suitable for printing by an inkjet ink. Figure 1,
Figure 3 and Figure 4 show Comp A (PVC) and B (uncoated BOPP) are less printable with
35 ink-jet inks as they exhibit a much greater degree of dot spread than respectively the
terpolymer coated Examples 1 to 5; the copolymer coated Examples 6 to 10 or the
functionalised PVdC coat of Example 11. Coatings of the present invention are thus
surprisingly advantageous even over PVC which was believed to be ink-jet printable.



5 The following reference filns were also printed and tested as descri bed
herein. The conparative coated filnms were primed with mca prior to top
coati ng ewoaps@sep C which did not use any primer. Conp PATERS3/62368
conventional uncoated PVC film 10 Conp B was conventional uncoated BOPP
film Conp C was a conventional BOPP4filmcoated with 1 g/ n2 of a
conventional aqueous ethylene / acrylic acid (E/ AA) copol yner coating
formulation (15 % by dry solids) also containing wax and PMVA anti - bl ock.
The E/ AA used conprised 20% acrylic acid and was dispersed in an excess of

i d water t tralj | ubij | | D
Convent it Sassrnams e sepab s i o BhpRicsl Efarigics BE XBe uerpbligthy 0 was
acryl i ¢ battednic retptivg chatingsitian similgr EAAcogolimers bCemB .  Fighe 43eedhati | m was
aval | ablfie s RIBIRIISLE bbryiic | EYUCBpdlyinEP ot BRRApIE 1 ¢ batioridiiglonad ink-jels.

S e e e e T e T

comer cigirl.y from 20 Solvin under the trade designation |Ixan A-36. The

per cent age base width data for the Exanples 1 to 11 and prior art Conp Ato
E are given in the Figures herein where Figure 1 presents the terpol yner
coating data, Figure 2 the copol yner coating data and Figure 3 the PVdC
coating data. 25 In the Figures Exanples 1 to 11 show |lower flatter trend

| i nes conpared to Conp Ato E. The ink jet droplets of a conventional

bl ack solvent ink printed onto the surface of the coated filnms of the
present invention generally reach their maxi mumw dth within a much shorter
timeframe that for the prior art substrates which gives inproved print
resolution at higher 30 print speeds. The spread of the ink droplet is very
slight on the surface of the filns of the invention. As can be seen the
prior art filns are less suitable for printing by an inkjet ink. Figure 1,
Figure 3 and Figure 4 show Conp A (PVC) and B (uncoated BOPP) are |ess
printable with 35 ink-jet inks as they exhibit a nuch greater degree of
dot spread than respectively the terpolynmer coated Exanples 1 to 5; the
copol yner coated Exanples 6 to 10 or the functionalised PVdC coat of
Exanpl e 11. Coatings of the present invention are thus surprisingly

advant ageous even over PVC which was believed to be ink jet printable. WO
03/ 080356 PCT/ EP0O3/ 02868



14 Figure 3 also shows that copolyners of the invention Exanples 6 to 10
are unexpectedly better ink receptive coatings than simlar ElIAA

copol ynmrerwooB/0€i3sp C. Figure 4 shows that the functional iPSFdEPas028ks c /
PVdC copol yner of Exanple 11 is a surprisingly nore ink-jet 5 printable
surface than either acrylic (Conp D)1®r non functionalised PVdC (Conp E) on
their own. WO 03/080356 PCT/EP03/02868 15 CLAIMS 1 An ink jet printable
polymer filmoptionally selected from pol yol efin, polyester, polyam de,
acrylic, polystyrene, or polyurethapeamégere the filmis coated wth an ink
jet 5 printable ink receiving |layer whrch when ink jet printed has an
average percent increase in droplet size on the ink receiving |ayer of no
nore thah aboi iidfenpestabledpdipnerdm abtenally Gelectedafreporalyaelm, delyedlet.er
printi ngporl%zamié‘é,pg%}gﬁg?{)o%tg@h@,sor%wm@maw vieré tRelfilm'iB ebstetivathaareinkget
percent ‘increase 1'n_dro t 10 size OQ t.he |hnk recslul %grcleﬁyiﬁ%rebge flo nore
t han BaboRrintablg ik seceiving lgyeradich wheinkdetprigleg has 58 fve298 PEKENSPFERSHIY nt i ng.
3. An i ndroplet sizs omthatihiereeivingtayef bf mo mpte thaabbgutHsh mepeured beiweso@petter i n,

pol yeste ' | 6.~ POl ystyrene, or pol yurethane, where the
filmis é:%aa{@%b%&%ggﬁc I@ﬁ%{ﬁri’gﬁng.w printable ink receiving |ayer which

conprises at |east one hal ogenated terpol yner obtained and/or obtainable
fromthrze pohysgmepfiecas dainedéaclhins ¢pehae Hieavemgermestenyincieese il drepiping
functq ongl ¢ rek i hHal Q5 DY e&iifed Bdthvedy BEQE BB dene
SUbS{dI tugé%g’@ﬁ’%ﬁﬁ‘ Weégl}s@agéﬁ%ggsqﬁerﬁgrgroup; and 20 (c) unsubstituted

hydr ocar @8aut dérfec after prinfOy rer filmas clainmed in either claim1 or 2,
where the ink-jet printable |ayer conprises at |east one hal ogenated

t er pol yngr obai. ' : t tep, each
separat ety co%ﬁr"iq@% F\%ﬁﬂ é?gref g@&@\?\ﬁﬁ@l‘ 1?0 Sﬁéﬁﬂgngaé;i&%rd E@@H@%ol?grﬁ%%}fé@%enat ed
hydr ocar pslyardidaeacrylis) palystyeangr oF/PeliE a8 ¥ReTe G&e@”ﬁ? coptadwith ar, fﬂ%‘ &5t er
glr OUfy daﬂﬂwtalﬁlérklm@él\ﬁ?ﬁgl' 54 layertvatsictyahirisas by leasteme habgeratpd teypiyméri dbiaingd "
claimed Ln either r r ' and/ or
obt ai nabf& ?rr%"f'?Pge ﬁéﬁtgﬁg Y Sﬁlm\fggcﬁﬁstﬁgke rr%ércg‘ RPHIERS cOpARAIAGHrRIGIowiYy

functional groups:

(a) halogenated hydrocarbylidene.

(b) hydrocarbylidene substituted by at least one ester group; and

20 (c) unsubstituted hydrocarbylidene.

4, A polymer film as claimed in either claim 1 or 2, where the ink-jet printable layer
comprises at least one halogenated terpolymer obtained and/or obtainable from three
polymer precursors each separately comprising the following functional groups:

25 (a) halogenated hydrocarbylidene.
(b) hydrocarbylidene substituted by at least one ester group; and
(c)  unsubstituted hydrocarbylidene. ' |

5. A polymer film as claimed in either claim 3 or 4, where the terpolymer is obtained
30 and/or obtainable from the following three monomers

(a) halogenated vinyl, optionally vinyl chloride.

(b) vinyl ester, optionally vinyl acetate; and

(c) olefin, optionally ethylene.

3% 6. An ink-jet printable polymer film optionally selected from polyolefin, polyester,
polyamide, acrylic, polystyrene, or polyurethane, where the film is coated with an ink-jet -
printable ink receiving layer which comprises at least one copolymer obtained and/or



(a) hal ogenated vinyl, optionally vinyl chloride. (b) vinyl ester,

optional Iy vinyl acetate; and . (c) olefin, optionally ethylene. 35 6. An
i nk jet pworakizes pol ymer filmoptionally sel ected from p®CyrePres/nasss

pol yester, polyam de, acrylic, polystyrene, or polyurethane, where the
filmis coated with an ink jet prini@ble ink receiving [ayer which
conprises at | east one copol yner obtained and/ or WO 03/ 080356

PCT/ EP0O3/ 02868 16 obtainable fromtwo of the followi ng polymer precursors
each sep@tstahabné ffaarﬁrmd §ﬂ tA8 félld@ind dlyred precdrsdre teaoh abparatiip Sompriging the

hal ogena{pﬁ épd‘) nﬁ y i dene. (i1) hydrocarbylidene substituted by at |east
one este %‘?"8 4G ﬂ'&a géou(p ti) unsubstituted hydrocarbylidene. 7. A polyner
filmas @) ai nealogenated hysgrocarbyligene.or 2, where the ink-jet printable |ayer

]Sglrflpgl Seéh at hﬁﬁééar@ﬂ@eﬁ@@%éﬂﬁﬁéd ﬁ%ﬁbéﬁ%tnélré@féﬁ@rmt amcmablﬁ f][olrr} two of the
rsor ch separately conprising the following

funct B'%%@St'@% VF“%?ES‘%@@ % ed hydrocarbylidene. (ii)

hydrocar byI [ dene substltut ed by at | east one ester group; and (iii)

unsubst i yut EdA*Ban%Cr@f rhlé%'dﬂa%@d irBeitHor RREM edr £, Wrﬁr@ahsirwjaﬁsmébl@latyber

claim®6 or h

e e GimBiss i shiong ORSSE Bhighen ol AR Ch R e T
vi nyl chpadlyindeprecqrisb)s agchyseparstaly comptl$lomhe| fpllwngrur@tt@rtaég@upand/ or (iii)
ol ef i, I ﬁgt i 0 é‘lbéé(da‘?écwlcﬁaé‘arbﬂ@eﬁe An ink jet printable polymer film

opti ona [ Om po yest e am de, acrylic,

pol yst yr e, &B‘Eﬂrwnd@f‘ﬁéH%% %l’\éailﬁﬁsmnﬁrﬁsf% 5‘@’:& éﬂdwth an ink jet
print abl gii) nkunsaﬂ;shtoate@;dda;wrby&ivhemm conprises at |east one a vinylidene

hal i de copol yner obtai ned and/ or obtained from (x) a PVdX pol yner
precursor and 25 ( ast one_ functiqnaljsed rylic polynmer .precursor
whi ch cofpri sésooé)ﬁn%lf@ﬂ% imed iy pither & %iqrjt &S‘G@%Syﬁg%ly'%ﬁ’b%g&ta'geae

non- sl ogediat elstaiabbletiroanivgadiit oé thgrioligréng thoee woadhers or gano groups). 10. A
pol yner {ii I m ago6LalgRtnlNotidnBRY viRji@hidrideor 2, where the ink jet printable

layer .. . ) .
(i) vinyl ester, optionally vinyl acetate; and/or
(i) olefin, optionally ethylene.
20 9. An ink-jet printable polymer film optionally selected from polyolefin, polyester,

polyamide, acrylic, polystyrene, or polyurethane, where the film is coated with an ink-jet
printable ink receiving layer which comprises at least one a vinylidene halide copolymer
obtained and/or obtained from
(x) a PVdX polymer precursor; and

25 (y) at least one functionalised acrylic polymer precursor which comprises an olefinic
monomer substituted by one or more non-halogenated electronegative groups (optionally
organo groups).

10. A polymer film as claimed in either claim 1 or 2, where the ink-jet printable layer
30 comprises at least one a vinylidene halide copolymer obtained and/or obtained from
(x) a PVdX polymer precursor; and
(y) at least one functionalised acrylic polymer precursor which comprises an olefinic
monomer substituted by one or more non-halogenated electronegative groups (optionally
organo groups).
35
11. A polymer film as claimed in either claim 9 or 10, where the functionalised acrylic
polymer precursor(s) (y) are substituted by at least one hydroxy, carboxy, cyano and/or
amide groups.



30 conprises at |east one a vinylidene halide copol yner obtained and/or
obtained from (x) a PVdX pol yner precursor; and (y) at |east one

functi onavDl88@66 yl i ¢ pol ymer precursor which conpri ses ®CT@EHPe3/1236%
nmononer substituted by one or nore non-hal ogenated el ectronegative groups
(optionally organo groups). 35 11. W polyner filmas clained in either
claim9 or 10, where the functionalised acrylic polyner precursor(s) (y)
are substituted by at |east one hydroxy, carboxy, cyano and/or am de
groups. WO 03/080356 PCT/EP03/02868 17 12. A polyner filmas claimed in

claim1l, where the functionalised acryli 0, [ rsor are
subst i t utded &patymeéﬁﬁv aﬁrﬁga"@fié%?ﬁ%éﬁr W@e"(%o :@'ﬂ%‘oﬁéﬁ%?%?%%@ﬁl %rnd/ or
Cl_6hydrmeanrbais) (Y)@pe sahstituted iylatdesskone/G.dydoparbg (amionallydeiaaied) and/en as

cl ai med &n I €al precursor(s) (y) are selected from
hydr oxy(%’éethg?'ggér‘p;eégycfo\ﬁ!?ﬁﬁeﬁxgg? %yzag{‘:}iod, (meth)acyrlonitile and/or
(rreti"f’)acryl amde. 10 14. A polyner filmas clained in any of clains 9 to
13, whers.t heA pobyuer firh gsotigimed inprlaicut2 orhgre the eetymes esequrs{dBuareo. 1 %
to about 49% byt at ' iof ¥dTeacid, Ymet loyitiRy  &nd/on as

cl ai ned Sle[rtegcé/%&;i %6@4?{y\ﬂ/ﬁ%(ygﬁhgeggﬁyéeﬁé%graggur soc;I (3/() ecb(f;)an%? iosels f rom about
3 %to ABAIRAEYIANIES total dry weight of the vinylidine halide copolymer 15
16. A method of printing a filmas clainmed in any of clains 1 to 13 using
an i J PAI | f dfl o bRgdwRBH the aftiunt P&ty a

met h@é aﬁ‘{'cl a)i&#ggﬁ{err] ﬁgi]:'-llz gls%aflﬁg{ed“fnz gﬁ}dﬁ@?%};p@f a%FSt ock rﬁ@gqgﬁm@%hi o
arts di SPEaYsedippqrarrisgs fom qherhe ahayt fA% Ly Jotgt dry Welg “PEYTE or 17.
19. Afilmsubstantially as described 'herein with reference to any of

Exanpl es;gd toy boiynfer R ds Clainkd P RimU 4t @hérehRE BbIgmer precursor (y) comprises
from about 3 % to about 15 % by total dry weight of the vinylidine halide copolymer

15
16. A method of printing a film as claimed in any of claims 1 to 13 using an ink-jet
printer.
17. A printed film obtained and/or obtainable by a method as claimed in claim 16.

20

18. A label facestock and/or graphic arts display comprising a film as claimed in any of
claims 1to 15 or 17.

19. A film substantially as described herein with reference to any of Examples 1 to 11
25 and/or Figures 1 to 4 herein.



