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1 Process for printing a plastic film with water containing inks and water
containing additives FIELD OF THE IIYVENTION 5 The present invention
relates to a method of labeling an itemof value such as a, but not limited to,
a packaging of a pharmaceutical product, the packaging of a food product,

PR eRRFkR BRI LadRNIRSHMP VRN G ARENQITITh MVRLGnIE WH® WiRePesHifaining
product) or any other item that should be protected against counterfeiting. 10
This invention also relates to the pAABHEYEH plastic films with water soluble
inks. The optimum results for the printing on plastic films by using water
based inks are achieved when the transfer ﬁnt q&antity as well as the

Q.

dilution amount is such tH3EHE QECB@%/H}BY i in the required limits

TIRE&diase tensenepitiadiduitisd@Werdhamihem sufaseignsioncafdhe, fim not
The ink further deposited on a plastic film coupled with 15 tailored

limisd PapmicineingriraMrears ks meade hehferar gipe Gt dd aehaegct te
paioweRddnm caelingsap hRERINY et caaind Aithe privterhsHsarefroated Withny
water- based dispersion of polymers such as PVDC. Printing plastic films with

otfexdlrretab iU RAiRr Bty st SRR iscosity, 20 achieved with

incorporation of transfer agents as polyacrylamides in a wide range of 1.96%

to 14% to achieve the requjred surface tension (28-36mN/M), viscosity 18 to
Thyy lg%%ﬂtm?darli?prﬁfﬁmﬁé? H5PHRg @)Pé?ﬁlfh%%n%ﬁa AFUFE PRl The

optiegiaesswith fhierhegranansaatglRigit iRa!\binwichl avider Filedthekinkre achieved
depgsited on a the corona treated Rigid Polyvinylchloride Film coupled with |
whg cﬁl?d“i‘?é‘ﬁ dr%\%f'r%‘iHﬁ‘ﬁ%éﬁeWﬁ?e%@%l&%ﬂthdﬁéH%&ajdge viscosity
ofagliening the wesicqdiadhesinn fiestadfbyeusingoscorcthéaguidMs8bier than the
25.4mm width tape and 180 lift up) and clarity,. followed by cooling and .
SO R e DS PR D oA i Whch-ObCEd A PR
taidOlyINERKSPELIPIAS ink transfer means and dried to achieve the desired adhesion
followed by cooling and ageing and coating of the printed surface coated with water-

based dispersion of polymers such as PVDC.

Printing plastic films with water reducible acrylic based inks of appropriate viscosity,
achieved with incorporation of transfer agents as polyacrylamides in a wide range of
1.96% to 14% to achieve the required surface tension (28-36mN/M), viscosity 18 to 22
sec (ford cup number 4 at 23 deg C.) and the contact angle (42 to 55 degrees) with the
corona treated Rigid Polyvinylchloride Film, the ink deposited on a the corona treated
Rigid Polyvinylchloride Film coupled with tailored flexographic ink transfer means
(Anilox) and dried, thereby achieving the desired adhesion (tested by using scotch tape
3M 810, 25.4mm width tape and 180°lift up) and clarity, followed by cooling and ageing.
Further the printed surface is coated with water-based dispersion of polymers such as

Polyvinylidene Chloride.
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Polyvinylidene Chloride. 30 2 BACKGROUND OF THE INVENTION Plastic
films are normally printed with solvent-based inks as they are quickly and
easily dried as compared a process involving water-based inks. The
conventional water based ink printing on plastics suffers from shortcomings

of long drying ovenspigaNueeieDOFNES QN OHEKNEI0KS resulting in poor
print quality. US Patent No. 6,383,450 describes a method of producinga |
Plastiq Bl asnioranalty PrrishivigheRbigak ki ivition 36 srollbeant casily

drib@tad Wehpafdhie paskaging aminateisr-tasdhenrrnoreohstatibralionie hased
thro,u%h a bath of hydrogen %eroxide rior to the 10 reforming of the web into

ik JUHHNS Xk R IOT Y PG RRARMRINESpRb dBRR ¢t e XeRve I BPFRBEAL

adhUch bashOmkleRiRisidR pbemrlpan@pplied outer coating of plastic, is,
for the purpose of promoting adhesion, subjected to a surface treatment

changing polarity, where after the treated outer plastic coating is provided

Uyith@fexer of38aiesobased riniingditoavbichisdapplied ipahe dasimehinate for
pattern on the qutside of the outer 15 plastic coatin%%{éselecting,so-call,ed

aspRlPREAsHY ULRALBG THEE S AEHEE A B BHANF H Rl dhePREKASLNG Jfgpinate is,
foplastipupatina e abarar-masiianaa skehlBatiosf canthseapiedaié it to the

onsiderably reduced hydrogen eroxideﬁézonsumption, at the same time as

rel s BYN A ghE S oM BRI B RLS RAREISS s e THITAG RS REER LS PTAC SR that a
witastisapoaingishe)surad @ HdcRAaeatiNg, Blihildy Jalkatesang of plastic, is,

water-based oxidizing printing jnk especially suited for flexographic printing. .
forry e’mR“éB?ﬁE)r%fg %ﬂ%é’ %??Ssiﬁ?‘?a}ﬁ‘iﬁgrg}élnf’c é?{g%? b t changing

padigitie Mharelrigkraley aledextsinans watetoRieiciaphyy ihelink @lsodneltidesvater-
based printing ink which is applied in the desired pattern on the outside of the outer
plastic coating. By selecting so-called flame treating as the surface treatment of changing
polarity for the outer plastic coating, the above-mentioned sterilization can be carried out
with considerably reduced hydrogen peroxide consumption, at the same time as good
adhesion between the water-based printing ink decor and the outer plastic coating is

ensured.

US Patent No. 5,567,747 relates to a water-based oxidizing printing ink especially suited
for flexographic printing. The ink comprises an epoxy ester resin, an inorganic and/or
organic pigment, a drier, a cyclodextrin and water. Preferably, the ink also includes a
drier activator such as 2,2'-bipyridyl and a wax. The addition of epoxy ester resin,
cyclodextrin is however a tricky solution due to the lower solubility of the resin in water

and requires efforts to maintain the homogeneity of the ink.

US Patent no. 4,973,617 describes Water-borne printing ink compositions based on
acrylic resins and maleated rosin modified polyamides. The ink compositions are

especially useful for printing onto plastic substrates.
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25 drier activator such as 2,2'-bipyridyl and a wax. The addition of epoxy

ester resin, cyclodextrin is however aéricky solution due to the lower

solubility of the resin in water and requires efforts to maintain the

homogeneity of the ink. US Patent no. 4,973,617 describes Water-borne

printing ink compositions based on 30 acrylic resins and maleated rosin

modified polyamides. The ink compositions are especially useful for printing

onto plastic substrates. 3 US Patent No. 6,361,847 discloses printing
USk-aamaies ackapnsclamingim iianrRriic opackaaerQlba dmeawttichd®ptic

produced in that a web of paper which has an outer coating 5 of plastic is, for

Pagk@gsirpbds SRGeisRtis s Sridnghea b & WBF&@@H%B&%O%&F%U%
oftpeasatorming ehéhauweleiio RsepLRBACKayes-olbR RAGKAINGlAIBaTebRside

a decor of water-based printing ink which is applied in the desired pattern on

Prifk GBS I OrMIRE RItdP pMER U8 TR SRk asStr JOSeRIF pRStBE A HYC has a

dessrer-hasetbpibtingnitodasor hagrinahpliecinltRedbyidagandeiexide sutside of
connectjon with the sterilization process, the 10 packa é?%%lamlnate is

O SRS Bl 954 BYFHERE ~h RIS Ol DlAIaHS Bp R aBdpk decor

agafic medikieroaeypiRyleneubice by tiarstRInswcrliag sispersin Grating, the
is applied on the printing ink-decorated outeﬁglastlc oatlng after, orin

PASKSHEBEHBR NN In@TPSRCALER Bt QUEF prry R HeRbEd RS a8 ater-
ba6e36aoﬁ145ﬁ@ahlfﬁe@quyéhﬁ/1@ﬁ9h@amﬂ afythe:mmtﬁdsswiaea tasmseRtiCcoating, is
packaging with an improved chemical resistance to the h drogen eroxide.
a%%egé{{‘e NG B1A8E! e‘d‘é@‘é‘?f@%&?ﬁl&"&ﬁﬂ%‘?ga&ﬁé ﬂ? Bfar‘i’Fc{HéEP‘} FefiqRah the
appliditolatexakindeisniiksgetopreparing zinc-containing water-based inks for
printing on plastic 20 films. Inks containing these binders exhibit increased
chemical resistance to commonly used cleaning formulations and excellent

Ubaatieasisianes @ngumatgkcobble resispphicatipiopetherinted surface for aseptic

packaging with an improved chemical resistance to the hydrogen peroxide.

US Patent No 5,498,661 describes ink binders and in particular, it relates to acrylic latex
binders for use in preparing zinc-containing water-based inks for printing on plastic
films. Inks containing these binders exhibit increased chemical resistance to commonly-
used cleaning formulations and excellent heat resistance and water-crinkle resistance

properties.

US Patent No. 4,765,243 discloses a method of flexographic or rotogravure printing onto
a plastic substrate using a water-based ink wherein the improvement comprises adding to
said ink from about 0.005 to about 5 weight percent of a low molecular weight silicone
compound. The incorporation of the silicone compound provides good wetting of the

substrate by the ink and results in improved printing characteristics.

US Patent No. 5,972,088 describes a single fluid water-based gravure printing ink

comprising water; a macromolecular resin binder comprised of resins soluble in water
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US Patent No. 4,765,243 discloses a method of flexographic or rotogravure
printing onto 25 a plastic substrate using a water-based ink wherein the
improvement comprises adding to said ink from about 0.005 to about 5
weight percent of a low molecular weight silicone compound. The

re EPIRQIGIGR PHIBE BEiGARES CRIIROWAL PEENI RS0 QR WIing @f Hesing from 7.5
substrate by the ink and results in improved printing characteristics. 30 US

toplite P FIEPS, GEB TN ABEE BisgIETiuiR il tehisEeB gra GHRYIstiHER e

wéikn€QpRAtising water; a macromolecular resin binder comprised of resins
soluble in water 4 regardless of the pH of the water; resins water soluble at
water pH value ranging from 7.5 to 10; and aqueous emulsion resins;

UPigment N dsasnydroxyrtyibethy| ehg tdresd rgpraiting paants SdierRaigiiting a
No. 5,413,041 describes a printer comprising a printing roller supporting a

MR SR PECSTRSINECIRE PFSF SR8 LBy TR WO i Ta e A i R B! the
prigitierdfethenarigtingredarnandcaninking ulitipclogbng antdokinotie!lBfatrix at a
contacting the matrix at a second portion of the printing roller; the cylindrical
SCEREr RRAIHARCh e RHRHYE BT pits SXHRGTIRE BHiTisTBHECc G Baingking roller
pr@@rﬁlﬂug/dﬂ‘ﬁkfﬁﬂf&hﬁﬁdﬂs\ﬂ/ﬁ{@fbbﬂx%%bh fkﬂlﬂis}siﬁlmabr&aa Pén %@i;)flﬂ)@&piﬁﬁ inkisein@ink;
removed from the surface of the inking roller by a doctor e prior to
a“faﬁ%f’é?%ﬁ“@%ﬂé‘%fﬁ%ﬁ%@%ﬂﬁgsm ﬁ%&BlH&yW&EﬁéBaifﬁr ih%%%&[%?lade
prive (SiAh3feddnisousediapkint calendared or glazed paper. 15 US Patent No.
5,830,927 discloses an aqueous based printing ink compositions adapted for
use in gravure and flexographic printing on hydrophobic substrates which are

Thy gaigabynetHobdNbRY adeumadseosity (ESiPaonulsion BamiBo4n Rvasageo print
Caﬁariiicle diameter of less than about 0.5 microns and comprised of

R

US Patent No. 5,830,927 discloses an aqueous based printing ink compositions adapted
for use in gravure and flexographic printing on hydrophobic substrates which are
prepared by combining a low-viscosity resin emulsion having an average particle
diameter of less than about 0.5 microns and comprised of hydrophobic, moisture
resistant, adherent resin forming components with a pigment paste containing a water-

soluble polymer. The printing inks are substantially devoid of volatile organic solvent.

US Patent No 4,980,408 discloses an invention that relates to novel water-based surface
and lamination printing ink compositions and to their use as surface printing inks for
printing onto substrates and in particular for printing onto plastic substrates. The surface

printing inks of the present invention are superior in printing aptitude and color strength.

The addition of polyamide resin is a tricky solution due to the lower solubility of the resin

in water and requires continuous stirring to maintain the homogeneity of the ink.
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20 resistant, adherent resin forming components with a pigment paste
containing a water- soluble polymer. The printing inks are substantially
devoid of volatile organic solvent. US Patent No 4,980,408 discloses an
invention that relates to novel water-based surface and lamination printing

ink compositions and tQuREN LseYaO BUBCENNVIRNG@NS for 25 printing onto
substrates and in particular for printing onto plastic substrates. The surface

printing inks of the present invention are superior in printing aptitude and

InGHenLSHRAEB prEbenafdisnnoafpRxRIde Fasia i datiths SRIUHER HYs 48 then of
lower solubility of the resin in water and requires_continuous stirring to

VaHSIEAFP RO MTGEAERIPB RS T3t B2 SIRINIAROTOR SRR R Tate

byignge aspeetdhiarasentdnvpalian refetsdomndnethad of lahelinadientitying) b)
an item of value wherein this method comprises: a) printing identification

copttBERiBrnFld dmbidirations O LN HICBAYTSSHon comprising a water
based transfer agent (additive); and b) coating the printed identification
informatjon with an overcoat. It is noted in this regard that this method is

It Faatgbip dhes Jaear gt htimy Bt & Srssd i ifeimrisinad L diagep ighe dyesent
inti@nsferaadiiive awhendigedindepragens of piingsdd informaiians(whighinting
. can be used to identify or label an object latey g{) provides a reduction in the
lngﬁrﬁ}ﬁ‘%‘é@eﬁ%}ﬁ%rﬁ% HRY ehier ‘ﬁﬁ%ék‘?ﬁgl%ﬁ pHhOQEthe it cRTRdes 2
re&t@[ﬁﬂﬁ%ﬁnﬁ@%@l@um&d@{iﬁd_ﬁﬁs iﬂieﬂ?e-iﬂ'lhifstlﬁﬁﬂﬂ?/SWi&lﬁ@imﬁeWﬁQﬁt _((jof the
..arranged on an (exposed or visjbje) surface of a substrate can thus provide
ldﬁ'?E%}‘é%BoPdé‘f%F( (o) iﬂf‘é’ﬁ%éﬂédﬁ?‘?ﬁgé%tl{%&% Sfﬁ%‘frﬁléHBEj‘-‘SBPBWhen
arfofidbe diaimekeyeseibdhatdeliesatrlyelanks fabtheddentifigatioprinfrienatiorte

in o,éder. to examine whether a product is authentic org)a co?n%erfg{t/fake

R PR TS M BB AL B A R LTSIl ARG HRAE B ih8hFAting ained eye”

thateRlif@xeigdatiRg fbe thurteiiheddentifitaii@iion in order to examine whether a
product is authentic or a counterfeit/fake product. The invention is also based on the
finding that by integrating the step of overcoating the print of the identification
information into a printing process (for example flexographic printing) an additional and
yet very simple way of verifying the authenticity of an object or item is provided. This is
because counterfeiters simply print a logo or the name of a brand manufacturer or the
brand name of the product they want to fake on a substrate when producing the fake

good.

Thus, as said above, in one aspect, the substrate with the printed identification

information is to be arranged on a visible surface of said object of value.

In another aspect, the item of value is selected from the group consisting of a packaging

of a pharmaceutical product and the packaging of a food product.

The ink composition used in the present invention can be any ink composition that is

known for printing on substrates such as, but not limited to, plastic films, metal films,
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information into a printing process (for example flexographic printing) an
additional and yet very simple way of verifying the authenticity of an object or
item is provided. This is 20 because counterfeiters simply print a logo or the
name of a brand manufacturer or the brand name of the product they want to

paistfe RNCBHPHSIEAQ MR RIS PrORUIGHIO LB/ fRkRI 0ok Tiusr a SRAIdABPRsH ink
one aspect, the substrate with the printed identification 25 information is to

(CoRRETLIRIR ol AN At thE S obreed Srpsitleasinindietidfichesed on

orfhaiter Rihvalug isxeeipeied fenibe: JHRUR £HASISHA Ol adRskadtionat & used
pharmaceutical product and the packaging of a food product. 30 The ink

fop HeHRSEIRN R0 RRIAL BT SSHHIRVERRY AT SRS 9k o lEibRamapHtion
ink@WNHer RANGI0 AN FhaY alassuCtAshUIGMRS it taeqiastie MBS patent

metal films, 6 paper aor composite materials. The ink composition can either

4 he Wt RLER i StMp bEhiBHT B i Bontdatiie WAthe Wateh addy patent

5, SEmsier asenticalse UK hespaan RrgsrIgsolyents. An example of a
suitable ink composition is a composition that is used for flexographic or
rotogravure printing. lllustrative examples of suitable ink composition 5

InioalIgeb taseriRycompIs s liited tonipe cempesttinas desiribest uhdSbinder
patent 4,772,518, US patent 4,980,408, US patent 4,765, 243, US patent,

e%H73,617, US patent 5,567,747, US patent 4,08,408, US patent or US
5,830,927. In one aspect, the ink composition further comprises an extender,

a pigment and a pingder 10 resin. In one aspect, the binder resin comprises a .
IHCSPﬁpe)SLH’?ﬁtSL}%FI E tef %ﬁs‘é‘b‘%@fﬁ% apSé)W&ﬂ’%‘,‘%& ?F KSR )acryhc

pdbaseth rasinsin30 isho Py ra)Hedepabsriny babatiaisl bhbytalaoppieydspestetals.
the water based acrylic polymer can be composed of a compound, as for
example, styrenic monomers, acrylic acid, (meth)acrylic acid ester-acrylic

Inagidther aspect, the water based acrylic polymer can be composed of a compound, as
for example, styrenic monomers, acrylic acid, (meth)acrylic acid ester-acrylic acid

copolymers or mixtures thereof.
In another aspect the compound is a (meth)acrylic acid ester-acrylic acid copolymer.

In still another aspect the ester group of the acrylic acid ester can be, for example, ethyl,
butyl, isobutyl, n-hexyl, n-octyl, lauryl-2-ethylhexyl or stearyl. In one example, the

acrylic acid ester is 2-ethylhexyl acrylat.

In another aspect the copolymers have a molecular weight of between about 30.000 to
about 300.000 and/or have a glass transition temperature of between about 20 °C to about

105 °C.

In another aspect the binder resin can further comprise a carboxylated rosin modified

polyamide resin. In one example, the carboxylated rosin modified polyamide resin is used
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copolymers or mixtures thereof. In another aspect the compound is a
(meth)acrylic acid ester-acrylic acid copolymer. 20 In still another aspect the
ester group of the acrylic acid ester can be, for example, ethyl, butyl,
isobutyl, n-hexyl, n-octyl, lauryl-2-ethylhexyl or stearyl. In one example, the

in 3N YR RGIARSIE bisweaiibexs| @crylati 2o nbrRAtBE aBSRET N EICORYWRESS on
ave a molecular weight of between about 30.000 to about 300.000 and/or

h . \

the, SRl 3vgighE af Ah it T R8PRPEHRDre of between about 20 C to about 105 C.
In another aspect the binder resin can further comprise a carboxylated rosin
maodified 30 polyamide resin. In one example, the carboxylated rosin

InsdiiRrp Py Athee rdn e igs e dn Ensftod@titolh BebRBERElRILS tdoene
ilwifamredbstiyese, ahRutahieA Qosivebased o ithertotat wetab @fidhg itkemicals).

com§osi'@on. In still another aspect the water based transfer agent is

Gloatiarhivds rPUHEIessIRM AR eYisrivpe L i der 24 Bl5. The solid

comeASSE LR CHARibaEh SRS ityboie 1iG8ts) THa LARGRAI)id AdRw 1 and the
.colourless and highly viscous liquid having a pH of*7.5. The salid content of

Vlfﬁﬁsﬁmﬁ%ige(lﬁﬁf%fé“rl‘i’s%@m)ﬁ.@%‘.“r??é"g@iﬁ) Yaiulhe SRnsly Rl his about

1_055g@@h55ﬁ,at 25C (Brookfield 20 rpm) is about 1300 mPa*s. The density at 20C
is about 1.05 g*cm 3. 10 In another aspect the transfer agent is added in an
amount of between about 1.96 wt% to about 14 wt% based on the total

Inwgightofshe inkeoemprsitigit |k sidannther aspeat dheewetsoasan 198 a/t% to
composition such as PVC, '&{v,ek{r), %% ggilyégm&esﬂ% IPolypropylene, acrylic

AbgL oty sy raEs Ak @B

In still another aspect the overcoat can be a composition such as PVC, Tyvek®,
polyethylene, polypropylene, acrylic coated polypropylenes, Saran® (PVDC) coated

polypropylenes, cellophanes, Mylar® or aluminium foil.

In still another aspect the substrate is a plastic. In another aspect this plastic can be
corona treated. In another example this plastic can be a polyvinyl chloride film or a
corona treated polyvinyl chloride film.

In another aspect the substrate has a thickness of between about 150 to about 400 um.

In still another aspect the printing is carried out using flexographic ink transfer means.

In one aspect an Anilox roller is used for printing wherein the Anilox roller can provide

between about 120 to about 160 lines/cm or between about 240 to about 280 lines/cm.

In another aspect the extender is a compound such as water based acrylic polymers,

polyvinyl alcohol (PVA) based resins, polyvinyl butyrals or polyvinyl acetals.
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polypropylenes, cellophanes, Mylar(r) or aluminium foil. In still another aspect
the substrate is a plastic. In another aspect this plastic can be corona
treated. In another example this plastic’can be a polyvinyl chloride film or a
20 corona treated polyvinyl chloride film. In another aspect the substrate has

InaphiRkpRSS:0f beivvean abait 16Q4aiabauififmc mstilsanahenasnacktle as

prlntin%is carried out using flexographic ink transfer means. 25 In on

( : ! € .
fexgsesmin mkiseR e dse doPETRt G HRERIN s NSk EaPIea P suitable
piphyifleakRetwieaR@AULHZM th aDULLER linesice nrbstyash: 3eet 249 ter US

about 280 lines/cm. In another aspect the extender is a compound such as

>-Yidker hall PRTrREFOMAN SEMSB J6 i PEHEBHOPIBVA) 14sBdfeshilon black,

tit R VbR ULY! s O s PEIMYINY | sedtadsr Bol A riCDIgn ARYPIIN@Rb(BEN@pect the
.organic or inorganic that is used in inks such as_flexo [ﬁi\hic inks can be

PIGREHH tH PHEHAPHGH SHRIS AN Il S ithBlemsRimisHieata- C1

PifohdAStBNGR GiVEN iribiSepatBnict, 913,61 Ribihepatrey NG, PAgmentURed 17, CI
5,830,927. In one aspect the pi%ment is.an inogggéwi%_gi ment such as carbon
0

Pigiaent BttarmutridgiaenResatidb! dArRmt o Elemgtedn®7, C1

Pigheier aspee! tEPRIGINA MR T 2DQIgAFL RIS ERtsHch a3 Rkhigmentielenwct
.12, Cl Pigment Yellow 42, C|. Pi(t;ment Black 7, Cl| Pi%ment Black 11, ClI

PigneRticdd s; €l Pigmaiie HelaTr?, & PRIRBh UG 22, CI Pigment Red 23,
Cl Pigment Red 57:1, Cl Pigment Red 67, Cl Pigment Red 146, Cl Pigment
Red 224, Cl Pigment Green 7, C| Pigment Green 36, Cl. 10 Pigment Blye

Injeng aspgsiy Srﬁ“@F&%th%%“c'P?)éﬁ%‘?gni‘ %ﬁ’b@t"s iRt o i m%tlgg}b%@,sapgen

prizasdash drigd aftesthepieniéfosgiiondefocamabio blrasdage wiginiae feadt dnyene
example the drying step can be carried out with an infrared dryer. 15 In still
another aspect the identification information can consists of a logo, symbols,

In still another aspect the identification information can consists of a logo, symbols,

numbers, letters or combinations thereof.

In still another aspect the ink composition printed on the substrate has a contact angle of

between about 42 to 55 degrees.

In another aspect the ink composition printed on the substrate can have a viscosity of

between about 18 to 22 sec (ford cup number 4 at 23 °C).

In still another aspect the ink composition printed on the substrate has a surface tension

of between about 28 to 36 mN/M.
BRIEF DESCRIPTION OF THE FIGURES

Figure 1 describes an example of the method of the present invention. In Fig. 1 a

substrate 1 is used for printing the identification information (in this case the word
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numbers, letters or combinations thereof. In still another aspect the ink
composition printed on the substrate has a contact angle of between about
42 to 55 degrees. 20 In another aspect'the ink composition printed on the
substrate can have a viscosity of between about 18 to 22 sec (ford cup

“OHenhen A trésh CAfBr i ARRtbe tas ReGktheatitihGaropaatian R itHed ®RthR, the

substrate has a surface tension 25 of between about 28 to 36 mN/M. BRIEF
prifed ddepbfiranpPIRFPHRARIE B S re8aksd IYEM &R HRY An example of the

method of the present invention. In Fig. 1 a 30 substrate 1 is used for
printing the identification information (in this case the word 9 "Original™)

thereon. After &ﬁﬁﬁé@%@%& foN QFOIIHE[%V&NFE%bSHate, the

printed identification information 2 is coated with an overcoat 3. DETAILED
DESCRIPTION OF THE INVENTION 5 It will become apparent that the )
It Wi G GTe ARRASE D H alR U S HISHBRS VRIS SR ot ptih 5 e 2Eb1 oAb Provide

coRipRIBFNS ASSORIatRt VIR BMaisa iciaie vhasa inkesdpiatghbassditiks for high

printing on substrates especially on plastics. The prior inventions referred

QUAHEETIRHR Rt SIHY TRIFA R E T I AT U TRG B ABY S ahisistig drbove

aréeQdirgdd eswisdo iAo fille mn @ity Ddxndsig speaciie RrePe e kel results of
transfer addjtive such as polyacrylamide copolymer. The process . .
theyaPAHEtE RO eénﬁs}%mépsﬁﬁt?nf&?@%@%&%&m@@#fmﬁﬂ%ﬂ%rSuch as

poRglitanviRcosiyoikie The pustase Rnaiandet thepligtic iRk BurfaoRiignsienthe
oL Bl e conlctale o e Ik i e PR
sufPattef@aissoi of the solid plastic surface, contact angle of the liquid ink with the plastic
surface Ink transfer means (the micro incisions on the ink carrying roller etc. Our focus in
the invention is on the process parameters such as viscosity of the ink, the ink transfer
means (Anilox roller etc), percentage of the transfer additive, viscosity of the ink, surface
tension of the liquid ink, surface tension of the solid plastic surface, So the present
invention provides the input of achieving good quality printing using water based ink on
plastic surface. Further no prior inventions talk about the water based coating on top of
the printed plastic surface whereas we have further coated the printed plastic surface with

the PVDC(Polyvinylidene chloride) dispersion without affecting the quality of the print.

The binder resin useful in the water-borne surface inks of the present invention is

typically based on an acrylic polymer.

Typical acrylic monomers for use as binder resin in the present invention include, for
instance, styrenic monomers, acrylic acid or (meth)acrylic acid ester-acrylic acid
copolymers. The ester group which constitutes one component of the foregoing
copolymer can be ethyl, butyl, isobutyl, n-hexyl, n-octyl, lauryl 2-ethylhexyl or stearyl
acrylates. In one example, 2-ethylhexyl acrylic has been used. Among these copolymers,

those having a molecular weight in the range of 30,000-300,000 and a second glass



10

15

20

25

30

15 the invention is on the process parameters such as viscosity of the ink, the
ink transfer means (Anilox roller etc), percentage of the transfer additive,
viscosity of the ink, surface tension o gwe liquid ink, surface tension of the
solid plastic surface, So the present invention provides the input of achieving

trBRADAUAIINPFIMIBDUSIDAVEL PasasliRk @riflastifeséane I WRRIIN water-
prior inventions talk about the water based coating on top of 20 the printed

boppesizsiay s i ASRYIGCAR P ARTEEESEUARS Bt dysRi surface
with the PVDC(Polyvinylidene chloride) dispersion without affecting the
quality of the print. The binder resin useful in the water-borne surface inks of

Inipddifiote t indaoiSIRied ypicaupedifisd g yAmids e sBIyascdsaty sy 5-20%
prefiviity O NGRS di e 2P AHNsIEre sindBrthaiRresapbimention sy debsin
instance, styrenic monomers, acrylic acid or (meth)acrylic acid ester-acrylic .

madifed oBBlAREAS FAB dePEritipvRithicdHEIR RS cOdRent Ydrsation
chigregpingurapelyaIofearAapRiMbuixt i5ehidesd-iexyls rtaaidd lRUTK paztent

2-ethylhexyl or stearyl 30 acrylates. In_one example, 2-ethylhexyl acrylic has

pRUEH 8 Abng el coptlyntbts,  thodE rivitg"s itfedlAsy Weighd ifntited

Cifx3nged?39:00d:3 3D OBk Fgnausaceind glass bl dmansitior tdhginkegeaafbe
20.degree.-105.degree Celsiusi'%e useful. In addigﬁ)n, water- borne resins

UsGtht (REFFAEIESCATALD BE§EEd KUY (IS RERtDS. 1R Huditfbrengon
incRikoxylat@sl dasinuseadiii gl pehgaimid resinds tstthah&koresoBHeabpolyamides
preferably 7-10% by weight as part of the binder resin composition.
B RN P AR B B LFE BB LIS B ERS,
62391i 60 g03 OV A OT5 0pPENNISUY 4B uitalbis Paky wel eonPpdgitinassasddns Union
rocess, used is detailed in azt application U.S . S.N, 241,533, filed .
RO RToE oF SIEnE BN WAL 40 it GatbdRnabeer Ay this
calsuxlylktED rriations i @sikabiedan whdin e re@pslinledr @@ hevaterborne printing
ink, results in a printing ink exhibiting superior printing aptitude and color strength when

used to print onto plastic substrates.

The addition of maleated rosin modified polyamide resin may help the superior printing
aptitude and color strength when used to print onto plastic substrates, but the technical
difficulties of printing finer prints to get clarity and sharpness of the print is not discussed

in U.S.S.N. 241,533.

One object of the invention is to provide a process for printing on diverse plastic surfaces

with water-based inks.

It is another object of the invention to modify dynamic viscosity and the surface tension
and contact angle with respect to the plastic surface of water soluble inks to improve their

adhesion and the clarity of the print on plastic surfaces.
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10 used to increase the molecular weight. Polyamides useful according to
this invention include any typically usT] in printing inks or as hot melt
adhesives. Typical polyamides used include products offered by the Henkel
Co. under the trade name Macromelts 6238, 6239, 6240; Versamid

It 7PQLCAARRE: HHandrhe aswelbasPplyarnidescRId PV Hepriad P ek se
the trade names Unirez 2220 and 2211. It has been found that this 15

Plestitsxiiases v watdmelrsyakicd AR TRRb AYsiaae demtlen dnskdhsorRatact

anRIENINGedNkiiNeS thdmaeRITok NG 3k @xhiitingesuperior printing aptitude and
color strength when used to print onto plastic substrates. The addition of
maleated rosin modified polyamide resin may help the superior printing 20

It #pYridsanercsipicsbenadhinandses peoprirt oo Riasticr Ubraiage Wt fhetic

technical difficulties of printing finer prints to get clarity and sharpness of the
SUBRREISOL TSR S EgUoe BEDI et b S[BEH @ e invention is to

provide a process for printing on diverse plastic surfaces 25 with
water-based inks. It is another object of the invention to modify dynamic

It Vis¥eisHyOMH (U SShrPAlBGeRYTEHORAE BENYLG AR ShH Pedpebt ty e of plastic

supfasticvadifacepbinateingeluhie inksdo dmarmediirito aaipasiankainshtifer hEhy to
f the print on plastic surfaces. 30 11 It is yet another object of the invention

achieX RSO hPoER Uy WS BHINYBE diverse plastic surfaces with

water-soluble inks with different surface tension and the contact angle
values, without the neeggto,r longer dt'roying times. 5 It is yet another gbject of

It i/ VRIS (e pvile s JROCEES O tRE St B EPAsHE B PAEUER it Plastic

suwades-aalb blatiksowibholikihe praktemns of amutdingxbdtapbicin@thangbiegtans

of the invention to provide a prqocess for the printing of plastic
and fturﬁler coating them with wa er%aseﬁ coating :ra)gents.g P

The present invention provides a process of printing on a variety of plastic surfaces
including PVC, Tyvek®, polyethylene, polypropylene, acrylic and Saran® (PVDC)

coated polypropylenes, some cellophanes, Mylar®, and aluminum foils using water
based inks. The ink system (ink composition) comprises of water based acrylic polymer,

extender and polyacrylamide based transfer additive (or transfer agent).

Thus in accordance with the invention, the viscosity of water-based inks are appropriately

tailored and then used for coating of the plastic surfaces.

Water Reducible modified acrylic polymers suitable for flexographic printing in
combination with extenders that are water reducible modified acrylic polymers are used

in one embodiment the present invention.

A substrate used in the method of the invention can be any substrate suitable to be used
for printing technology. The substrate may, for example, be selected from a variety of

plastic materials such polycarbonate, polyethylene, polypropylene, polytherephalate, or



10

15

20

25

surfaces with water based inks with the use of tailored flexographic ink
transfer means to 10 achieve prints o’éﬂgh durability and quality. It is yet
another object of the invention to provide a process for the printing of plastic
surfaces with water-soluble inks with the use of tailored flexographic ink

pdfanaigerneans rand. fuRthgnseating theredibiraigichasad cartingAgente Ith
The present invention provides a process of printing on a variety of plastic

thma%e@eﬁmm@oﬁv%%\f&%mm%m Péyprsisyeig e R ntkilled

in S@ an({RANOGI6Ra3tad pehdkprryianasasamasrllpphanes, Mylar(r), and
aluminum foils using water based inks. The ink system (ink composition)
comprises of water based acrylic polymer, 20 extender and polyacrylamide

A hassddrapsber puditivg (mitRnSiRaAYa): Jhas AhaseetiRRCEMIEN 1B lines/cm,

invention, the viscosity of water-based inks are appropriately tailored and
24 ertisBRaersrRaatn g oriFe pRiktsEhirfaces. 25 Water Reducible modified

acrylic polymers suitable for flexographic printing in combination with

extenders that are water reducible maodified acrylic polymers are used in one

TaHBbuit e thesraart T RtiGH RIS et e BB b tHewed by

adidﬁ‘ﬁ%lﬂh ti@bnacgalp&@mmﬁiaesmﬁ?wbmmﬂﬁ@vegwassiwf@fs&sbﬂtgnlgrtﬁ@hml@qyfed

The substrate may, for example, be selected from a variety of plastic

thrRuglra I8 SRR B d gm%ﬁafa}lswé'% eFE Oy oy, BhIfRRfEpRAILe the

prifiihg febadrideldoritie fitmsuts Blusisatieeembogimeaipschsubsiaieadjusted

may have with th%%nesiﬂpr ferably from 150 to 400 microns although it is

SOO%\YR)E?II@F Ha'BESHR'Y Y the art that the thickness in principle causes
no limitation. 5 A tailored flexographic ink transfer means such as an Anilox

roller - 120 - lines/cm,. 240 - 280 lines/cm may be preferably used.
The lmven:tlionv&;i %e urther illustrated by t e?o?lowrpngynon— 1mftemg e}(amples.

Example 1:
1 part of a non toxic liquid water reducible acrylic based white ink of the NT 23-ink

family obtained from Colorcon Inc. USA was mixed with 0.5 parts of an respective
extender for the NT23-ink family that had been chosen in accordance with the
recommendation of the manufacturer (Colorcon Inc. USA) to achieve a viscosity of 70
secs. Water was added to reduce the viscosity to 11 secs by Ford cup No.4 at 24+/- 2 deg
C. 0.25 parts (14%) of a water based transfer additive Glascol TA (obtained from Ciba
Speciality Chemicals) was added slowly under continuous stirring to increase the
viscosity to 18 Secs. The film was treated with on line corona treatment when the dyne
value raises from 36 dynes to 42 dynes. Printing on PVC film was carried out at a speed
of 30 meters/ min using Anilox roller with 160 lines/ cm. After printing the PVC film
was passed through the online infra red dryer for effective drying of the ink. The temp of

the film rises to 40-60 deg C.
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Typically a water based ink and the extender are mixed, diluted with water
followed by addition of a polyacrylamiﬁae additive to achieve the desired
viscosity. This is then fed 10 through a“pump to the anilox roller, which
enables the transfer of the ink on to the printing rubber sleeve. The pressure

THetweenRheatim abddkReiRriping siaenethaditsithsa ssdRpelihetedsiredM
print quality. The invention will be further illustrated by the following
SIHoﬁ-ﬁ%mmgVé@@nt&ﬂesTWEﬂamﬁﬂé% Whabeored nofgNiamg NasResrved to be
satReleeile acrylic based white ink of the NT 23-ink family obtained from
Colorcon Inc. USA was mixed with 0.5 parts of an respective extender for
the NT23-ink family that had been chosen in accordance with the 20
Exdgepramendation of the manufacturer (Colorcon Inc. USA) to achieve a
viscosity of 70 secs. Water was added to reduce the viscosijty to 11 secs b}( ik

! Pl 198 4010 49K JaeraedrslsprHadn et ahiltel bt dhtié
fapagite £a188c@bihAdBRIRNE Aoy SAbY aSpeGialty ehensicals) WESaadgesective

slowly under continuous stirring to increase the viscosity to 18 Secs. The film

X524 e ERB o Uit NOrt irBRC oAt it Bt WITER thRCEhe D5 EMI KB eyith  the

refim3adiyioasoioie ainetdcRitBtingderEMAHINUSAT eaigtkoeitaliscoRREDf 70
of 30 meters/ min using Anilox roller with 160 Iines@:m. After printing the
sy ¥ i, RSB MR GG ifecFsd By b BHBe g ot

C theompattbedempoh hadtmasise s ia46-6dde9eA5hscolM\probasste @@t Ciba
no.ink lift up in a print adhesion using a Scotch tape test using 3M 810,
Spssiy ij?ﬁfﬂl‘f&]ﬁé. Fe ARTRGA M&%&Q&Eﬂngua@%ﬂa&ﬂvg& Bi&eRpdhe

vitoddry saticdasdosy Th&ERBMPIEs Aieated with on line corona treatment when the dyne
value raises from 36 dynes to 42 dynes. Printing on PVC film was carried out at a speed
of 30 meters/ min using Anilox roller with 160 lines/ cm. After printing the PVC film
was passed through the online infra red dryer for effective drying of the ink. The temp of

the film rises to 40-60 deg C.

This process lead to no ink lift up in a print adhesion using a Scotch tape test using 3M
810, 25.4mm width tape. The print quality was checked visually and was observed to be

on the darker side than the expected faint look.

Example 3:
1 part of a non toxic liquid water reducible acrylic based white ink of the NT 23-ink

family obtained from Colorcon Inc. USA was mixed with 0.5 parts of an respective
extender for the NT23-ink family that had been chosen in accordance with the
recommendation of the manufacturer (Colorcon Inc. USA) to achieve a viscosity of 70
secs. Water was added to reduce the viscosity. 0.25 parts of the water based transfer
additive Glascol TA (obtained from Ciba Speciality Chemicals) was added slowly under
continuous stirring till the viscosity of the blend maintained between 18 — 22 Sec (60 - 80

cps) by Ford cup No.4 at 24+/- 2 degC. The film was treated with on line corona
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1 part of a non toxic liquid water reducible acrylic based white ink of the NT
23-ink family obtained from CoIorconL c. USA was mixed with 0.5 parts of
an respective extender for the NT23-ink family that has been chosen in
accordance with the recommendation of the manufacturer (Colorcon Inc.

trdd@ftht0 AGRICVE @ \HSEOBIbNPE T ByHespaaSo WaIBmwASRAel et [QUPethen was
vi_scositg to 11 secs by Ford cup No.4 at 24+/- 2 deg_C. 0.03 parts (2%) of a

cafiiad oyhabd reFrtet atfiimeE el SBLy PR odRERE A MYt 2 S8 Jirgaflifym- After
priahamiaip) wasi adsiesks iy sngRr HIMENUAYS &HIHNE R INgreasR: §ing of the

viscosity to 18 Secs. The film was treated with on line corona treatment when

inkd B MR AL FILBL 6 34 UPRel o4 g e estiFtthy shaseifim diys and

théRudRebOuia c0spReeP b Ofoddipgiensédniadising Anilox roller with 160 lines/
cm. After printing the PVC film was passed through the online infra red dryer

for effective drying of the ink. The temp of the film rises to 40-60 deg C. This
THY QeRESlBRMIEA RNkl iR PHMN QALILSIPR HSINGsm SGMCR IPRSIestm width
using 3M 20 810, 25.4mm width tape. The print quality was checked visually
R RO HENIE YRS FTTHE Gahhsr RIE tHaHthe 8k sBetkadaitbiand was
obsxaaple B dadc@dd.non toxic liquid water reducible acrylic based white ink
of the NT 23-ink 25 family obtained from Colorcon Inc. USA was mixed with
0.5 parts of an respective extender for the NT23-ink family that had been

Aghpsenincaeseidancasitithaprecommandaiionmishe Masuidstiierand with an
achieve a visi)osit 3f 70 secs. Water was added to

. (Colorcon Inc. USA) to
mé@(ﬁé&{ﬁ@%@%ﬁﬂﬁ%ﬁgrﬁﬁ% S14H B45ed transfer additive Glascol

TA (obtained from Ciba Speciality Chemicals) was added slowly under 30

continuous stirring till the viscosity of the blend maintained between 18 - 22
%8@%@ - 80 cps) by Ford cup No.4 at 24+/- 2 degC. The film was treated
Expétirasnlisiedeqsopaohbf the manufacture

1 part of a non toxic liquid water reducible acrylic based white ink of the NT 23-ink
family obtained from Colorcon Inc. USA was mixed with 0.5 parts of an respective
extender for the NT23-ink family that had been chosen in accordance with the
recommendation of the manufacturer (Colorcon Inc. USA) to achieve a viscosity of 70
secs. Water was added to reduce the viscosity. 0.25 parts of Glascol TA (obtained from
Ciba Speciality Chemicals) as water based transfer additive was added slowly under
continuous stirring till the viscosity of the blend maintained between 18 — 22 Sec (60 - 80
cps) by Ford cup No.4 @24+/- 2 degC. The film was treated with on line corona
treatment — dyne value rises from 36 dynes/cm to 42 dynes/cm. Printing on PVC film was
carried out at a speed of 30 meters/ min using Anilox roller with 280 lines/ cm. After
printing the PVC film passes through the online infra red dryer for effective drying of the
ink. The temp of the film rises to 40-60 deg C. The printed roll was aged for 2 days and
then coated with 60 gsm PVDC on the printed side.
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treatment - dyne value rises from 36 dynes/cm to 42 dynes/cm. Printing on
PVC film was carried out at a speed aof 30 meters/ min using Anilox roller
with 280 lines/ cm. After printing the Fl\S/C film passes through the online infra
red dryer for effective drying of the ink. The temp of the film rises to 40-60

Tideprfac AMeRURRAS QhwRsPEAHISY ScdrystaRd esth@ineosted ith A @sMwidth
PVDC on thegrinted side. The print adhesion was checked using a Scotch

tapg N deBP UsHhg BMPBTES S shttitHwidth REPE B oA fRealeradsyplyrirg vas
obbae RIiY wityruasrghecked visually and was observed to be satisfactory.
10 An optional corona treatment to improve the surface tension of the
substrate and with an infra red drying system after printing may be
TR EYidxapaladid) byRerraeniad daseription ahtgomanuéasit eabRartwas
of a non toxic liquid water reducible acrylic based white ink of the NT 23-ink

formeilyBtai REFFoPAKHTEr Nor At RsaPhinie dridenf i o5 IpEgTgigg, was been
arfRSRECHVE vexbendaries. tDad\d 26 inkdiaion y thiat faskheenahioseReentification

. accordance with the 20 recommendation of the manufacturer (Colorcon Inc.

IR ASRA W ENS RABE &8 LuRnR SR WL added to reduce the
viscosity. 0.25 parts of Glascol TA (obtained from Ciba Speciality Chemicals)
as water based transfer additive was added slowly under continuous stirring
till the viscosity of the blend maintained between 18 - 22 Sec (60 - 80 cps) by
Ford cup No.4 @24+/- 2 degC. The film was treated with on line corona 25
treatment - dyne value rises from 36 dynes/cm to 42 dynes/cm. Printing on
PVC film was carried out at a speed of 30 meters/ min using Anilox roller
with 280 lines/ cm. After printing the PVC film passes through the online infra
red dryer for effective drying of the ink. The temp of the film rises to 40-60
deg C. The printed roll was aged for 2 days and



then coated with 60 gsm PVDC on the printed side. 30 15 The print adhesion
was checked using a Scotch tape test ysing 3M 810, 25.4mm width tape and
no ink lift up was observed. The print & ality was checked visually and was
observed to be satisfactory. 5 The identifying label (film) obtained according
THe {pmetheckplessiined pboyapuas) formed into a blister package such that
the printed identification information was been arranged at a visible surface.
Due to the addition of the transfer additive the identification information was

only visible under a certain angle of light. 10 16 Th
Examples Results Cont
ty INK Extender Qty Addi
cup roller- Tension with Scotch test Print No (Gm)

of Examples 1-.3t.Pr11:ntin
Angle Adhesion' pie m

P
e

m

e summary of the results
t Transfer % Surface

ive Transfer by Vi Eord
Gm) ( Qty Additive 4 (

Sec) lines/cm of liquid corona with 3M Clarity inkmN/M trea1e(éof§lt1a((:)t RVC film
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3 100 50 25 14 20 280 34.21 44.325 No ink lift Excellentup 517 What is
claimed is: 1. A method of labeling an i)%em of value wherein this method
comprises: a) printing identification information on a substrate by using an ink
composition 5 comprising a water based transfer agent; and b) coating the
whHhied sgerdfigation information with an overcoat. 2. The method of claim 1,
wherein said substrate with said printed identification information is to be
arranged on a visible surface of said object of value. 10 3. The method

1.accorlingilefmbeBhL alvhieiedt thautamabiaig ifsarirciethfigms:the
group consisting of a packaging of a pharmaceutical %’oduct and the
|

packahMYERE 5L TR RatHRL SRYRSHR L RY M ks 4%y 1Bk FRamposition
copkpASHING GlaknsaviereRfsaitdénk Mposition further comprises an
extender, a pigment and a binder resin. 5. The method according to claim 4,

wherBirF S4ia% e eripeshi At R nfmatom & UBIBR Q¥ 18RY the group

consisting of water based acrylic polymers, polyvinyl 20 alcohol (PVA) based
resing, polyvinyl butyrals and polyvinyl acetals. 6. The method according. to

2. claimBeviReeIn Shifloket BXREACHAE BOISHRE: RiHobRES E &den%ﬁcaﬁon

infampesnd selecte i dhe grauR cofsitivgsaistyjeniofmanemers, acrylic
acid, (meth)acrylic acid ester-acrylic acid copolymers and mixtures thereof.
25 7. The method according to claim 6, wherein said compound is a

3.(meth)aenlithagifccording to claim 1 or 2, wherein the item of value is selected from
the group consisting of a packaging of a pharmaceutical product and the packaging of a

food product.

4. The method according to any of the preceding claims, wherein said ink

composition further comprises an extender, a pigment and a binder resin.

5. The method according to claim 4, wherein said binder resin comprises a
compound selected from the group consisting of water based acrylic polymers, polyvinyl

alcohol (PVA) based resins, polyvinyl butyrals and polyvinyl acetals.

6. The method according to claim 5, wherein said water based acrylic polymer is
composed of a compound selected from the group consisting of styrenic monomers,

acrylic acid, (meth)acrylic acid ester-acrylic acid copolymers and mixtures thereof.

7. The method according to claim 6, wherein said compound is a (meth)acrylic acid

ester-acrylic acid copolymer.

8. The method according to claim 7, wherein the ester group of said acrylic acid
ester is selected from the group consisting of ethyl, butyl, isobutyl, n-hexyl, n-octyl,

lauryl-2-ethylhexyl and stearyl.
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ester-acrylic acid copolymer. 8. The method according to claim 7, wherein the
ester group of said acrylic acid 30 est § Is selected from the group consisting
of ethyl, butyl, isobutyl, n-hexyl, n-ocMe, lauryl-2-ethylhexyl and stearyl. 18 9.
The method according to claim 8, wherein said acrylic acid ester is
2-ethylhexyl acrylat. 5 10. The method according to any of claims 6 to 9,
wherein said copolymers have a molecular weight of between about 30.000

9-to abblit BRI LRrdiRE IASIALE Scthiafip t8idRgaticianihestes &, urbahexy!

acBylig.copolymers have a glass transition temperature of between about 20 C
to about 105 C. 10 12. The method according to any of claims 4 to 11,
wherein said binder resin further comprises a carboxylated rosin modified

10polyamident@sia. doldigdmethod GteRifing to clawhdrinvhgdeldsdigners have a
carboxylated rosin modified 15 @@I@/amide resin is used in an amount from

meleaE WVEISHGOE RE YR R0SF BEAYEER A3 9%E80 wios based on the total

weight of the ink composition. 14. The method according to any of the
preceding claims, wherein said water based transfer agent js a

oty abriAiBed 36°PEipRdarigtn sl HasBidihnty 8 IRl St srplmgrs have a

gliansiedage MipehnGPbiivid {bdbat) KpecidiytChenucals). 16. The
method according to any of the preceding claims, wherein said transfer agent

25 is added in an amount of between about 1.96 wt% to about 14 wt% based
120n theHetiakightofdhg itkag9ropoekifian4 to 11, wherein said binder resin further

comprises a carboxylated rosin modified polyamide resin.

13. The method according to claim 12, wherein said carboxylated rosin modified
polyamide resin is used in an amount from between about 5 to 20 wt% or between about

7 to 10 wt% based on the total weight of the ink composition.

14. The method according to any of the preceding claims, wherein said water based

transfer agent is a polyacrylamide.

15. The method according to claim 14, wherein said transfer agent is GLASCOL® TA
(Ciba® Speciality Chemicals).

16. The method according to any of the preceding claims, wherein said transfer agent
is added in an amount of between about 1.96 wt% to about 14 wt% based on the total

weight of the ink composition.

17. The method according to any of the preceding claims, wherein said overcoat is a
composition selected from the group consisting of PVC, Tyvek®, polyethylene,
polypropylene, acrylic coated polypropylenes, Saran® (PVDC) coated polypropylenes,

cellophanes, Mylar® and aluminium foils.
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17. The method according to any of the preceding claims, wherein said
overcoat is a composition selected from the group consisting of PVC,
Tyvek(r), polyethylene, 30 polypropyl(ﬂe, acrylic coated polypropylenes,
Saran (PVDC) coated polypropylenes, cellophanes, Mylar(r) and aluminium
foils. 19 18. The method according to any of the preceding claims, wherein
said substrate is a plastic. 5 19. The method according to claim 18, wherein
185aid pisReBUbASAYr HB8HEHARO O e RIEHEH A LBIaM I RS TS HRRENS S 2
pl&aid. plastic is a polyvinyl chloride film. 10 21. The method according to claim
20, wherein said polyvinyl chloride film is a corona treated polyvinyl chloride
film. 22. The method according to any of claims 19 to 21, wherein said

156ubstratenhan hickipss ot hetwesrabri 150 [8h0u 4RO uaB. The

method according to any of the preceding claims, wherein said printing is
carried out using flexographic ink transfer means. 24. The method according

2010 claime23ethberaiboamANtexaten & warddar Qimtg:i22b psheimatoriride
_according to claim 24, wherein said Anilox roller provide between about 120
filt8- about 160 lines/cm or between about 240 to about 280 lines/cm. 26. The
method according to claim 5, wherein said extender is a compound selected

25 from the group consisting of water based acryli¢c polymers, polyvinyl ..
2 oI PUA) S TBAL0 3R g b R ARt RN ACRES 71 ds 2
comatheehaccrsting 10 cadmds fimherein said pigment is an inorganic or organic

22. The method according to any of claims 19 to 21, wherein said substrate has a

thickness of between about 150 to about 400 um.

23.  The method according to any of the preceding claims, wherein said printing is

carried out using flexographic ink transfer means.
24, The method according to claim 23, wherein an Anilox roller is used for printing.

25. The method according to claim 24, wherein said Anilox roller provide between

about 120 to about 160 lines/cm or between about 240 to about 280 lines/cm.

26. The method according to claim 5, wherein said extender is a compound selected
from the group consisting of water based acrylic polymers, polyvinyl alcohol (PVA)

based resins, polyvinyl butyrals and polyvinyl acetals.

27. The method according to claim 5, wherein said pigment is an inorganic or organic
pigment selected from the group consisting of CI Pigment Yellow 12, CI Pigment Yellow
42, CI Pigment Black 7, CI Pigment Black 11, CI Pigment Red 9, CI Pigment Red 17, CI
Pigment Red 22, CI Pigment Red 23, CI Pigment Red 57:1, CI Pigment Red 67, CI
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pigment selected from the group consisting of Cl Pigment Yellow 12, CI
Pigment Yellow 30 42, Cl Pigment BI?%( 7, Cl Pigment Black 11, Cl Pigment
Red 9, Cl Pigment Red 17, Cl Pigment'Red 22, Cl Pigment Red 23, ClI
Pigment Red 57:1, Cl Pigment Red 67, Cl 20 Pigment Red 146, Cl Pigment

P@ﬂ@'n@&%dcﬂéi%igmem%ﬁi&%@'RZd Ghe i@lﬁ@@rﬁﬂﬁe@@,@a Gl (ﬁiwgﬂférﬁ@ii‘eéﬁ 36, CI
Plgm&rgmem Violet 23, Cl Plﬁment Violet 32, carbon black titanium dioxide,

diee LeaicahPigmsahdtiolshmp chindiemsnisVaaler i rrsiibidoripgium

didxiaeyMdRa1nReeding flambanwbesain@aichsustrate is dried after said
identification information has been printed on it. 29. The method according to

claim 28, wherein said drying is carried out with an infrared dryer. 10 30. The
2gnethwﬂeaﬁmamgc&mygofd%pac@féi@ﬂe@aimg hekeiR Bald idendificatiente is
information con5|sts of a logo, or symbols, or numbers, or letters, or

drisshafiraihidepidhisaions ?fﬂi*ﬁé%é%ﬁsae&c%%ﬁﬂ@%d any of the preceding

claims, wherein said ink composition printed on said substrate has a contact
angle of between about 42 to 55 degrees. 32. The method according to an
%f thel Pre@sting ersiidingHerslA Saj nnWh%%Fﬁﬁ%QﬁYéﬁgpﬁn‘@HlSﬂ QHde an
lnﬁﬁmir@tﬁghas a viscosity of between about 18 to 22 sec (ford cup number 4
at 23 C). 33. The method according to claim 16, wherein said ink composition
printed on said substrate has a surface tension of between about 28 to 36
30NN/Mh@method according to any of the preceding claims, wherein said identification

information consists of a logo, or symbols, or numbers, or letters, or combinations

thereof.

31. The method according to any of the preceding claims, wherein said ink
composition printed on said substrate has a contact angle of between about 42 to 55

degrees.

32. The method according to any of the preceding claims, wherein said ink
composition printed on said substrate has a viscosity of between about 18 to 22 sec (ford

cup number 4 at 23 °C).

33.  The method according to claim 16, wherein said ink composition printed on said

substrate has a surface tension of between about 28 to 36 mN/M.



