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1 Process for printing a plastic filmwth water
contai ning inks and water containing additives FIELD
OF THE I NVENTION 5 The present invention relates to a
nmet hod of | abeling an item of value such as a, but not
limted to, a packaging of a pharmaceutical product,

t he packagi ng of a food produet, t he packagi ng of a

di agnostic product (either in vivo or in vitro

di agnostic product) or any other itemthat should be
pr Broeess fo prigstingsi plasticTilay with Wated contQinit ifikd M\Q&ﬂep&mtmmng
also relates to the prlntlg% on plastic film wth

wat er sol ubl e inks. The op fities esul ts for the
printing on plastic filnms by using water based inks
are achi eved when the transfer agent quantity as well

as the dilution amUifE NHON vi scosity of
t iMRe protent Fvédtioh R@lakE b4 ﬁl@&loé b r si.gn
“the liquid.is |ower than t gaﬂﬁgggggﬁggﬁgﬁghﬁgzmahmnnm

Ph P3ckReirg Pk %@twa@swat Rrtdust, the prickasingooffai fbod product, the
Cﬂéﬁi@i& o & Hm&sﬁ@b}o@ﬁ& Qelﬁleﬁ E]g%@ Bp i \éttro glﬁ%;lgs%% product) or any

means and dried to achieve t desire

f fherdirathywhewld be prgteatad against enynerfditiogat i ng of t he

printed surface coated wi th water-based di spersion of

pol ynmers such as PVDC. Printing plastic filnms with

whiig invertinncalssl relates ty tiecprinting dn iphistic fifmsawioli ®fafer 8618ble inks. The

Y/ d i cop or.ation r ansfer
a%%ﬁ:?x? {:)S{ultgggry glg ?hﬁ&x% (61\2@35 lms g usipg, H@tgr Ezrseé @B%et aghieved
g.‘ﬁ%‘ttbe Iafisfes agent heantlequl Wék:hs&hl&‘ ﬂlanﬁn Taﬁlﬁﬁﬂ(ljtqﬂ such that the v1scosxty
& [ 2 seq rd cup. nunb
ac?&%%ﬁ%'\y l\'%ﬂs Jeﬁ'c?f?e?hle%és 0 %ﬁ%‘?ﬂ&f‘%"‘% the gy He‘@t"%re%‘)m the
veurfacet lhesmopbﬂu ﬁlneaﬂledanlﬁguﬂr Erqioyuednyd agﬂﬁﬁé @@mFdobipled with

the cor treate
tElﬁ)yw ny?(%%}%oﬂ (5'% ({B‘ﬁ‘ﬂ? é‘ﬁ(? tp aqcplgyeegle desued adhesion
fibliovoyrigpérioling i hgeﬁﬁgsﬁrﬁf covEANGE 8 el Mithocd e water.

HASG chi vi.ng t he de ed adhesion (tested by

u5|n§%§e FF§8§m§ﬂﬁ§f®§b§§94nn1MAdth tape and 180
[ift up) and clarity, followed by cooling and agei ng.

?ﬁh the.printed surface is coated with water-based
'S

pegrg A3l s oyl wateg redyeipl ea%cﬂﬂ’sltgmdnw @& ppropriate viscosity,

@:lhmed deth 1&0@@5@@9&@13@% ak |aWAr%E{g?§ﬁ la G lﬁé lrﬂl%e of
nor rinted with sol vent-based i nks as
IIE)‘F Vy% Ve Birpqpingd swidace dension §28-36mMN/M), sesity 18 to 22

lsav(tﬁd:rdlcng ni@b& 4 h%&ﬁg'@kﬁrd the @orﬁ&? %e ¥&%|55V}%§1€ees) with the

based i nk rlntlng on plastics s

§P8ra dofolyBdchdenderfging bnink depesispd ophi Eheecorona treated
R@hw thyRhiokiae F RNt
at eyr?t "No. 6, Sélgk st eg?:t? ﬁg‘e‘gg%%%t;%d)gl of™® Iihstet freans

&Wﬁbdréfdpg'ﬂ?% iae{gequwﬁhg gesrefl @dhesion (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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aseptic packages of the type which is produced in that
a web of the packaging lamnate is, for the purpose of
sterilization, led through a bath of hydrogen peroxide
prior to the 10 reformng of the web into aseptic
packages. The packaging material is produced in that a
web of paper which has, on th? one side of the web, an
appl i ed outer coating of plasftic, is, for the purpose
of pronoting adhesi on, subjected to a surface

treat ment changi BAGKRGROUND ORTRIFEEINYENFIONTE t T eat ed
0 lastic coatin rovided with a decor of

B {a&m ased B 6‘9‘?41 R’“Rﬁ?lc‘fﬂ“t based ipjsjas dheyyqre guickly and easily
deséd Bdtonﬁiaie& ral’prﬁﬂaszi B oRiHgSIA8- Baﬁedt ks, a4t %Bné%&taﬁv%hﬂexc based
cgl?tlng é;??e' ecting so-called flame treating as

MEng o G5t SUBETs frpam ghorgomings of dqngf dsying lpwensyinappropriate

phrﬂﬁinbﬁ)oﬂﬁ@hk@ﬁsu]ﬁﬁgﬂm%QNﬁng& lt)pned sterilization can
be carried out with considerably reduced hydrogen
peroxi de consunption, at the sane tinme as good

aub eFEated N 61988450 lagsc)‘i@ésez{ nRARE brOSrbdllc ngga Eg&e% q%néxﬁt)te for

and the out er LEI astic coating Is ensure

NEPUS Ragka which 5 produgedsin tixa 8 eeb okihe padkaging laminate is,

Plok el ﬁ\ﬁpés@kofes%?iﬁ%tﬂ)lnl KB 2RI C

printi ng The i nk corrp)réld?g}so{l% eb%glx?/tl E rpgg‘txf'fie pfjpr to the

| rﬁ&n@@g ﬂgﬁgﬁb@pto@p@@m ipackageynElmt pachaglh’g miditeria is produced in that a

CW&H oF Whith rahly ink a

i ncI udes a 25 dri o\é’?ﬁegchte |S@gt‘8 f)tr%egv Schdna@&fdé‘“wb%’fz‘f‘g giplastic, is,
ﬁﬂ the parposeTh prodatiting (ﬁnlhcniore pobgyctas t@ra K@fdcé,treatment changing

er_a solutlo due to the

I ower ?ﬁ% u bﬁ}el rﬁ’é“et Watsé’fové ‘Y‘ghﬁfi?"é% of water-
é’fatfﬂp rRrinting lmbwi;tghgslt ;D%Edhmmgngm\c/r\zd patfbl;r)n bhiehd Biltside of W outer

i bes ter-borne printin
‘%ﬁgg"#gg ]fyl SR R %’(56 URAfipg pyth Fé‘érfaﬁ%g gppent of changing
rpalagit fod the @gien Pmﬂh dohuirig, Fﬂ|ab@!ﬂlsﬁililo?éﬁ Meerili2}ftion can be carried out

efu or printing onto

in (foo?,(g:h)%,g%] Fat gﬁ?@e@g)%gf OnRYTPLpna a1 the gamme time as good
dd@ioo Sepvepnithd magr-bied GeiaonR ifkdddeac ko ﬂ}@godtéigﬁlﬂﬁg %oating is
ﬁ epti c packages of the type which is produced in
that"a web of paper which has an outer coating 5 of
plastic is, for the purpose of sterilization, |ed

t hrough a bath of hydr ogen peroxide prior to the
reform ng of the web into aseptic packages. The

RiSCRas@t Ng. 3,567, 743 trelafddfo @wﬁt@ﬁ@!setpf)xﬂ@ﬂlg#)"e@r%e; {ﬂﬁ&gﬂll Nhited

t %8!@%'8 applled in the desired p
Ut S © pHNgy B¢ ink epEprisescaagriony estioresinhan morgaois eand/or
Oifgafit Pigikdnt, NOdridi La WRlSIexRRASHE WiidD of
gai nst_attack fr?)‘rét?cfﬁyc‘i:?ogen ert%rm de ?Brllwc&g%%%c P ficludes a
FHACHKAOL pych 3sj ZathiRiidyk g@egswaxt Hehe 10 djtian l«zigapngy ester resin,
barddeatis id owdhvd Giekl, Wilddbnaf)
vat er - based poI yet hg{ ene or &/a%%tgli fzé(glmz’algl{yaofr%edref’f‘é’bwam
Bk rotiney pldorts tmaetﬁamﬁyhnememfofsbemal | ed di spersion
coating, is applied on the printing ink-decorated
outer plastic coating after, or in connection with the
PP ﬁg‘zgtﬁngo ag 9%13 6k7a£§ds0pb¢anategbomk ;Timtmg mk'I.EMfSp(Riﬁioﬁﬁtbased on
li aho e, applicatiqn of the
?g!r?llf r?t AR afge@#lor aseg{m(flth 1ed pgll})' % S. ’Phe mk compositions are
especially useful for printing onto plastic substrates.
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packagi ng with an inproved chem cal resistance to the

hydr ogen peroxi de. US Patent No 5,498, 661 descri bes

ink binders and in particular, it relates to acrylic

| atex binders for use in preparing zinc-containing

wat er - based inks for printing on plastic 20 fil ns.

I nks containing these binders,exhibit increased

chem cal resistance to connnn?y used cl eani ng

fornul ati ons and excel |l ent heat resistance and

wat er-crinkl e resistance properties. US Patent No.

4,765, 243 di scl oses a nethod of flexographic or

rotogravure printing onto 25 a plastic substrate using

aUSidaent Na.s63b11847 dwoRES printifleink HRERMENBA ki R

addj g sai d ink fron#gkoﬂf 0.005 to a%g%t 5 ﬁ%ﬁ§%¥aﬁmuc
k%ﬁ%f the Lyp sihichds eroducsd inbpighwetsof nawrvéu@dmp eu ncter coating

FMQﬂmmedganﬂkl t b@rifiatibsQ
g‘ﬂ’ ttg ofﬁm‘t gubs?r atle b&g/(is tﬂﬁg‘@loig E’m\é g"tﬂ peroxide

ffithey Weln it esepti¢ packages. The pasg@mg lngsnacf has a
tdl:eormﬂ vﬁlﬁer%ﬁ@d}fﬁhﬁﬁg;nﬁ ev?ﬁéﬂ%s Xﬁﬁ]&i in3¢ 4RI & étttefn on tBe gutmde of

| ue rangi ng and aqueous
%P'Hgf plasfig ceating. Eog @CEP“FBQS‘? mwg the hgmbxemwpmmm ink decor
f@aﬁlﬁtaﬁﬂa&gﬁaﬁ%rogén bRofial S bodd@et w1gh3 Og% 61?1%%%8 pggcséss the

a printer conprising a printing roller
I’ﬂﬁflf"‘ig@g§%@inﬁe igprpyiderkwitiean glt¢rdayef of Wﬂb@lﬁﬁtd’\;@)lj{dﬂ@l&&ﬁ or water-

Masdd rthon o rintin

AR Bl U, BR3P B i

@pplied an, thpgpqqﬁlgg inkt-deicaratetd oatesﬂas]md:oﬁmfgtalftem oPin dohection with the
t s%d %mégtslgﬁ %I i ndrical outer surface of the

i nki ng rol s

|ng m croi nci si ons, and bei ng
partlally |rmersed in water-based i nk inside a tank;

el d fromthe, surface of
t he | nkl ng r%ﬁlg‘e}? K%PS bogf)g}e aﬂﬂ‘é Og]med?m’lt‘iﬁi uFfaees fag raseptic
@eckaging with nalmpmved'lahemma]l radisuii@e 0RthB apRbaapefRiRr red to

in US Patent No. 5,413,041 is used to print cal endared
or gl azed paper. 15 US Patent No. 5,830,927 discl oses

&% Ratroe Do s>, 4985561 dmtnl?dsllﬁlgblhﬂéfs m%i'dchl‘ﬁpsﬁ @Q@Qttcﬁgcrﬁﬁ:rlatex
H&gag gravure andfledw% rinting
opRobT e sRIFRY g 2 F"’t‘ﬁ“ga?”é eﬁPéﬁSﬁr‘@@ fw pEiptihg i rdastic
ﬁldlx;\mbslcsmm‘gy:hé’se $)idﬂe1@ ENhiBit Herddsed (HBmRAl AYEEARS0 co only-
rt| cle | ess than about 0.5 m crons an%lml

conprmgléd#(‘}fmn‘ﬁ?fb‘}né FA isxeelleppheat wpsistapce pads watenntinkle resistance
popatiesnt resin form ng conponents with a pignent paste
containing a water-soluble polyner. The printing inks
are substantially devoid of volatile organic sol vent.

US PRhems. 40965249 81008 a Phetitdd7 818 V6t
r ell at es, to novel water-based sur%“%ﬁjéJ &ogravure printing onto
a plastic substrate using a water-based ink wherein the i 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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and lam nation printing ink conpositions and to their

use as surface printing inks for 25 printing onto
substrates and in particular for printing onto plastic
substrates. The surface printing i nks of the present

i nvention are superior in printing aptitude and col or
strength. The addition of polyamde resin is a tricky
solution due to the lower solubility of the resin in

wat er and requires continuous stirring to nmaintain the
hegagleseoftthe pi of the wiafeK. resirls waldyYVbIRN e QEwdisEpH W@%Qﬁ’g h‘?m 7.5
0 e1¢3£%ctuthe $r sent invention refers to a nethod o

| abel'i NG {A"E2H5t "?‘ﬁ?‘?fb)‘esgﬁ' PRI fang A hidrguyethyl pthylenes urea re-
netdiaglageanipri ses: a) printing identification

informati on on a substrate 5 by using an ink

conposition conprising a water based transfer agent

(68 dlatent/ Bh: 5,303)041) d&EO3Hel bpteg i i fi,cation .
information with an ove?gg%wl({aarpgglﬁgtae‘%%%é H%%g supporting a
r BYEK drPha Pressyresrolerproessing theswed anrto tieanatix prd Sistygrtion of the
f priddi§ GolRE; 4ndGin ol . t wat er.. based | .
tﬁansger,additieggﬁgﬁé%u3§§§£$%ﬁh P 6@%%§°8?“%¥ﬁ§??ﬁ§“‘“a

1569 RO Plothe PRRtinthradlan the cylinddcdl muted enifick yof ahe ikl roller
; : : ' . reduct.i in the col.or
jge\é%ﬂilfgcrhc}ﬁc%ong,%d %ﬂg 'nglglr%ll i}ﬁxrﬁ}ea U'ih %F?Ié—%ﬁsrcﬁ iRk 1(“886 a tank;

Lol

| opnent in the ink i'ng
sppéstink beiag irapovied formtieisorfycemsribe mikbigl rellaty 4 @5&or blade

' btle print, when arranged on an
PrioE 3 Bmsflbrdto %ﬁgw

[
(exposed or vi sl surface of a substrate can thus
provi de discrete identification information that is

i sipl irst gl anc t on for the. )
e pHeEhb feutlapel ek bhed D8 T Bhuo T N S 3DAE s wsed 1o prin
icalendardd; ar glazadpaped or mati on in order to examnm ne whet her

a product is authentic or a counterfeit/fake product.
The invention is also based on the finding that by

iU BageratNon §, 880182 5 diloset a® ureo@basdprimig Rl Bommksitbi€adapted
'f(ﬂe{gel Inl a% r]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.



10

15

20

25

30

information into a printing process (for exanple

fl exographic printing) an additional and yet very
sinple way of verifying the authenticity of an object
or itemis provided. This is 20 because counterfeiters
simply print a logo or the nane of a brand

manuf acturer or the brand naaﬁ of the product they
want to fake on a substrate en produci ng the fake
good. Thus, as said above, in one aspect, the
substrate with theSpMMARY ORIERE INVERTIOQ
25information is to be arranged on a visible surface
of said object of value. In another aspect, the item

otn omlas;eam prRE&E irEntion efeisE a Aol i i
‘81%195%1\0? a pharmaceuti cal apreodugt?pdgﬁ%&tt(twd%gngrng%n ttem of

Giis me %?P“Eﬂr@%ﬁj @} printigg plgpeficatipn m@mm@sm @ a substrate
n&t &ingdhrbink CoMpbdiorC MR ink 110G b &l Ltr%"gfer \/\?‘lfnﬁ (%}nve) and b)

based I nk (col 05|t|on) or, If conpati

ViDERPE e Bred | wsﬁ%?orug&watml with aprpvergkatbased on

organi c solvents. An exanple of a suitable ink
composition is a conposition that is used for

it E00tdap Hiivregrd testt Gy alvtmpdalsmasthqnnge surprisirt fnﬂing\uf the present

f 5 | ud
SHARRIE ShaPfa SMdict 3L fe? %% whdh g?elfilnlién% pgﬁgzgisr pf, gRnting

are by no neans limte e ‘conpo
i infopmationt @rhichican7be B3, tOUEemetm 1aue,1%ooy§&8 latUSoﬂ)ibﬁMdes a

4 4973617 S pate 556
faFlie, 30 (R S0bon 3 i, MR 80 i L e

dﬁ@hﬁg&p@gtmfonh@lqﬂh koo sybde iahd dess fintedsb eThis (Mﬂﬂé blﬂﬁl‘é pHht, when
ey nt an nder. 10resi n. one
%’%‘S%’? L S R
Videntificdtian mfomauyﬁ that pmlbty\rtmtsls at :lpﬁirsyglhﬁdé:buﬁéxﬁpﬂﬂ khe(* ?\Jil?))cd eye”
in ut.yral s or. polyvinyl acetals
i T AR
@amlutteis muﬂpmmed mfwlmtﬁmmﬂltaﬂﬁod&ﬁ TKY in&R#IR i€ also based on the
nomner s y acid, (nmeth)acrylic acid

%‘m? ot OY i egRfine 3‘6%6169 ndfr SVESroaHing the @8t |98 rthe fidentification
mfomﬂmbn a8 e ptintidyepr G&Wam&eéﬂeﬁﬁﬁﬂm%rﬂﬁlhfmﬁﬁdgmnal and

est.er-acr lic ZCI d copol In still anot
A8 pEC Sl vy “o%“ﬂteﬁlécl%?fw jobjegicir dtemds providad This is

ba;auieOcrouﬁ%ﬁfﬁtﬂxﬁsm@IW%'knt ahHéd/ br the SRR Y Ia brgndqx?lélydfacturer or the

ryl-2-et hexyl or stearyl.
E ﬁ‘f}‘%‘é‘ Qfﬁ@ é@ij'ﬁﬂt Idleya‘lﬁ”él t@ §akegron %Slﬂis@!thwlhemydducmg the fake
assdyl at. 25 I n anot her aspect the copol yners have a
nmol ecul ar wei ght of between about 30. 000 to about
300. 000 and/or have a glass transition tenperature of

Rises Nsaid QB ve2 Gn Corde® a@g&u tthe! Qbstrate 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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In anot her aspect the binder resin can further

conprise a carboxylated rosin nodified 30 pol yam de

resin. In one exanple, the carboxylated rosin nodified

pol yam de resin is used 7 in an anmount from between

about 5 to 20 wt % or between about 7 to 10 wt % based

on the total weight of the ink conposition. In stil

anot her aspect the water based transfer agent is a

pol yacrylam de. In one 5 illustrative exanple, this

t papes be compesit maeﬂﬁﬁfﬁ@hﬁk JeorhPositiandédn’ éméP%E' abvb&b’ based ink

TA is col ourl ess and

en1callb Q%ASCCL r)
vIGEBUEI QhiteanpPHblg vathghe waterrbased transfes agany al,serwenk based on

06 hrhie sl6dnys. ANl el @mpIe oy ABHitab
g)rlgﬁe i S beI ow 1 aﬁld “the. Vi %égg%poéﬁmg%@c %(gﬁpo%lf) f Hhagis used
2

prAgraphic o5 sripera YuoPTRtiae sllustst velexagiptey Oétultablélmlscomposmon
h
afnemlie, 1bu? Sard b o3 med liMidd %O Ptﬁ% g@gﬁﬁ% . o(ﬁe é@%@ \?\{Jg ), patent

%ent is added in an anpunt
TEpV§: US paignud. B840, UIS nateet 4, 6653I243»dﬂ$; paterof 4,916 170 KIS patent

CORPORIT US Patent 4 0B Uk ba@RIQH RIs @ipRBST the overcoat

can be a conposition’ su iréek(r), 15
polyethylene pol ypr opyl ene, acrylic coated

| PVDC t ed | . |
g‘gﬁ’?ég S nt,egl@ %@%ggg 184 af:r con)ﬁng%%fl%rﬁpg&r,yy rlgxggqt %fq g’bmder

ameghher aspect the substrate is a plastic. In another
aspect this plastic can be corona treated. |In another
exanpl e this plastic can be a polyvinyl chloride film
dn ene28pectr dmabmdee atshtl cpmprises Ry borifthubd istéh b Water Ibdsed acrylic

FRBGRR, oBREAH %) EVAT B o g Be cxpulpviy! el

aspect the printing is carried out using flexographic

|nk s ansf er ans. 25 1n one aspect an Anilox roller
10 another 4pect. ﬁge ﬁ?‘FﬁE’f“% ardicpalyfeer san bg gompyspd pf # gpmpound, as

fooexdisplfeityvesio @Okiers] 220 &® UlmelDirllid1884 Cé&e? herylic acid
between about 240 to_about” 280 |ines/cm

FRe™s gepEtyres fhereeh t ender i s a conpound such as
mater based acrylic polyners, 30 polyvinyl alcoho

PVA). based reS|ns ol yvinyl butyrals or polyvinyl
andther aspeg‘. e 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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In principle, any pignent, either organic or inorganic

that is used in inks such as fl exographic inks can be

used in the present invention. Illustrative exanples

of suitable pignments are for instance given in US

patent 4,973,617, US patent 5,567,747, or US

5,830,927. In one aspect the 9ignent IS an inorganic

pi gnment such as carbon black,® 5 titani um di oxi de,

zinc sulfide, calciumcarbonate, or China clay. In

ahﬂiﬂ‘lﬁﬁqlﬁs pogitbetvARn RbAIBND 205w19orWeBiddh GbHlt FBNY Wds Based on

ag Cl Pi nt Yellow 12, Cl Pignent Yellow 42, C

Pfsfﬁr‘i%‘tw kthe mkomppgiiet Bl ack 11, C Pi gnent Red

9, C Pignment Red 17, CI Pignment Red 22, C Pi gnent

Red 23, C Pignent Red 57:1, C Pignent Red 67, C
Selhtanetber aspect e voytepnbased Readsfer agenClis Ri potpmtyl@nidenin one

Tillu$thatil SXEiHle, Wi s I A ®lh: 3. )

Pi msn? ¢ i ol e%’ ﬁ;lg&Eh(s:li%§ %%egln{ssnt \7\|t o: et Iré;bﬂ)% %Re%%lg’cbhemcals)'

a@Eéé? elAs igperdousiess arhighdy dtist@d lajuideiavirtgea pH of 7.5. The solid

[ b 6 fﬂ%&- ' S rinted on it. In

o%%&gfrpﬁ?eé Pha gér 9{’ lﬁgﬁsgg% g%aln '%/g'nglger #9%e d ut’ '?/ﬁtkl% 1pd the

i Yisqogityegt 287G EBrookifiedch2Gstpind) lis aboot 1860 nelape dhe dBisity at 20°C is about

ipl_ﬁg%ic;ﬂ-a;ati on information can consists of a | ogo,

sy I's, nunbers, letters or conbinations thereof. In

still another aspect the ink composition printed on

t Stra as cont.ac ngl e of between about 42
t%edgétﬂgreags eég‘.eh’?ﬁs kY “g%‘é@?““f ﬂébth?éﬂ about 1.96 wt% to
caboptolsh witkobased omthe thtad weighofahibik lcafnBositan. have a

vi scosity of between about 18 to 22 sec (ford cup

nunber 4 at 23 C). In still another aspect the

i Inkstitlo apaldr t aspévt [thé iverdoNcahhge SUESHPoRitiBn Nash as IVE A§Fvek®,
te siog?ZS qf bet ween abhout 28 to 36 nN M _ BRLEF

DRSCERY ST ORPLRroRylgner agqylg-soated  pofypgepyienss, dfagay | AP Qn coated
epolypropglenés, télphdies) My1aP of NemBiGS €L | nvention. In

Fig. 1 a 30 substrate 1 is used for printing the
identification information (in this case the word 9

"IYstifi ahdihen adpB&rtBOBubstik §§ aPflARE] Barfdthel Rpect tthhseplastic can be

identification informati on on the substrate,
(FPToRR depatedi ol qnother exasmple dip plestiq ean be p pobywimyk dhlpidenfibm or a

QeRng Gadtedpol RidyhchibiidARCR PTI ON OF THE | NVENTION 5 It

wi |l beconme apparent that the solutions given in the
prior art do not provide conprehensive solution to

for high quality printing on substrates espeC|éf
pl astics. The prior inventions referred above are

R GHPAthel KPB% R &{ﬁﬂ?lé%ﬂ ir&élgig@ ?ét%%}fng rﬂieQ(%rz%rﬂgc intrarRer means.

achieving the re 0

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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10 the print quality by using specific proportion of a
transfer additive such as pol yacryl am de copol yner.

The process paraneters inportant for the printing are

t he percentage of the transfer additive, viscosity of

the ink, surface tension of the liquid ink, surface
tension of the solid plastic gurface, contact angle of

the liquid ink with the plastic surface Ink transfer

nmeans (the mcro incisions on the ink carrying roller

efnc priguple.f gyupiginent] Bithéieorp e Bf iiitgdnfe EHat G Gsddr QlCﬁﬂ‘é such as

[s such as viscosity of the ink, the ink
tréﬁgﬁéﬁ nean Pﬁﬂ?detV%F? t vention ilpsteative geamsflest dfguitable

tplgmelft.em'eaﬁbdllﬂstamee g GOTISt par&r 4197861 Akys ﬁa‘d{e@% 367,747, or US

?ﬁ’ gi the liqg érd i nk, surface tensio
G&B | 500 296rt e é)lglgﬁ't fihan pasgasist pigmerintucloras carbon black,

mmurdeﬁmﬁdbe zind Rutfide catGith @Y4ibBEhd QR nLin
usi nanwat er based ink on plast]i C&SUS%@%.%L){: erernaége‘:t the

15 H el E‘%P%Uﬁb%ﬂﬁl RigraensicHow b&s@d’lgmaﬂ iYieow®2, CI
tmgnaft MGkt hecpﬁgﬂkﬁrdBpakﬁgtl' érifrg &t R (ﬁaﬁ%rﬂerttﬂged 17, CI

further coated the printed plastic sur
ﬁ*\{‘&i‘fﬁdﬁ%ﬁ%ﬁ [i Figrpent Red 23 @‘é)Plgm@péiredli?m \GIt Pigiient Red 67, CI

gk iRRY 1%1 Gt:lqhi?xhb&meﬁfzzh h@l & Ge Zﬁ’r’t ﬁg;%%?tr@gﬂt 36, CI

useful _in er - bor ne sur e i MK

iFigresnt Bl 1?33 £y Bigmant YiolotZ% €1 Bignant Mivley B2.c pol yner. 25
Typi cal acrylic nmonomers for use as binder resin in

the present invention include, for instance, styrenic

i RBFrasRsct the rsybau@tea@ncbeodne@rmeh YiseCidyhtifiafi ﬁ'lformatlon has been

Shed o & Mloh s. The ester group which
?onst?tutes gﬁe npoﬁ@“éng? ?ﬁgef¥P%%%fﬁ@héB er.
can be ethyl, butyl I sobutyl, n-hexyl, n- octyl

R gEy | t ore stearyl 30 acrylates I n one

ex arrplme&ﬁeg Jg%;‘lffcgl?lﬁexy? ﬁﬁ%‘i"gﬂ f%orﬂlﬁgo%é@n"%’éﬁ of Aringg, symbols,
Diypbass, desions| of vembipatidnesherébAvi ng a nol ecul ar wei ght in

t he range of 30, 000-300,000 and a second glass 10
transition in the range of 20.degree.-105. degree

Bestidli anstherr @spess efelihk compoaflidh piifted oMHeQuBaRG a5 § ShitSct t angle of

c |cs can also be used according to
?‘;ﬁeg‘{?ﬁt"%‘?‘% E% tFfon, a carboxyl ated rosin nodi f| ed

polyanrde resln |s used at from5-20%5 preferably

&%b¥ﬁme| art. of the binder resin

conp PEtH sitieny Prigjed An fesgsubstente pol haveiadwsaaity of
&mwmmnapanedubyzaxtﬁﬂa PnﬁﬁB&QﬁﬁzybtiIZIng condensati on
chem stry. Suitable polymer conpositions and the

process used is detailed in US paztent appllcatlon

Tol.s6l1 SndtherZdgacb®d ind EdnSbsiaeR 'brthd 8r]r %‘&*]Ssugsm@t i Ieg os?&ﬁektensron

%ﬁ#%kWMIand entitled rboxyl at e
0,3h0Y128 1036 PYM.r abl e an ani ne crossllnker can be

10 used to |ncrease t he nol ecul ar wei ght. Pol yam des
useful according to this invention include any

typi cal |y usedBRIERPESERIEFION IOF THE BIGURES nel t

adhesi ves. Typical polyam des used include products
offered by the Henkel Co. under the trade nane

Kigire drélesciibes 2@8exagpBoof R 4B¢thae 08 alfd predend @RS 0n

akeha: sl 0 sold by Uni gn Canp un er
“the tt%?gaﬁﬁnamelsp mF lh¥’ 51‘208’%2 atf‘t“ fim ghip case the word

found that this 15 carboxylated rosin nodified

pol yam de, when incorporated into a waterborne
printing ink, results in a printing ink exhibiting
superior printing aptitude and col or strength when
used to print onto plastic substrates.



10

15

20

25

30

The addition of maleated rosin nodified pol yam de
resin may help the superior printing 20 aptitude and
col or 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 obj ect
of the invention is to provide a process for printing
on diverse plastic surfaces 25 with water-based inks.

| tOriiginAT)ahdedn. e Friintik of AR HENERAdARANnfofmARH dlthe substrate, the
C?%H%Bé&VJSCQSIt and the surface tension and cont act
a

ification duformatign 2wcqgted ithanovereat 3. of wat er
soluble inks to inprove their adhesion and the clarity
of the print on plastic surfaces. 11 It is yet
anot her obj ed?E ROESRIFTION OFTHE BNYENTEONr ocess
for the printing of diverse plastic surfaces with
wat er - sol ubl e inks with different surface tension and
tihevilobecame anpgient that ukss solufiersogivert lie the@diof art Homye rprovide
' i . ' her.obj ect of th . .
i nvgnt i %érl]»réfsélug ?%Eﬁ eb%!%% ?%géétgg gﬁ lEll%ehueSe B?Wﬁ?f'ﬁagse%fnks for high
pluakityipeingug pmeubstrates ¢spovadlbyronsgdastibd. &he pkisr inivértions refdi@d above

i ng. It. is yet anot.her qbject of
PR RO Sl S B4 3P B s o
phasprint  gualifyadws using hspaaifer pi@ﬂ&?dni otk Wahdfert hﬂdiblﬁ@ fth as
tailored.fl exographj.,c ink transfer neans to 10 achj eve
Plvaplilid ERRRRR DN ek RS Pponia: g Dpegrining e he
geotivege ditherinstir alditive, Risedsity 0N the Ank) s@¥ice SendioR 0P BRIRYuid ink,
for tq§ ri gln .of plastic surfaces with, ) )
uiltase tensfoisy e PlarticrutiaG. crotachanelelites lpid ink with the plasti
fsheface dilagdnisfer meknst(the MG Ere indieéH Hn ARdink rofl@&%d. Br focus in
them w t h water based coating agents. 1 e present

| BXEIUGR 5P e RERCess PAERRSTS Suh B YissoRpGOTdhe inky theiiak fransfer

eiicapd @§iilo€ rellef £a); Percéniipl Wl the GraR¥r addiiVE kAdcdsity of the ink, surface
pol ypropyl ene, acrylic and Saran (PVDC)

pol yet hyl| ene, . ! { a

é‘?Pé%‘/’_M [:fg? ;!’p\"élp%_efr\’é@?e kgpian Ok [theopHidnlastic Mprfage( Sp, theypeesent

advehlicpToTiaes the H}?hﬂﬁ AR Rhg Q&ﬁﬁﬂxah@&ﬁnﬁ@&iﬂg“&atﬁ;y%%k on

| nk copposi tion) conprises of watér based acrylic

%&Pmﬁ,ac% druehsrdiecrrior aygntings yalk phaus thedwattrshascdl contamgséretop of
irintedldsQE sdrfaBOWh&EasAHE ' | i

?ﬁgiinvg%tipzh t he vfgcosityﬁggﬁﬁg?ggﬁgggg%Qﬁﬂﬁgcg%égewnh

S drdr Patyinylidene chiprde) dispersibe withems dffécting theauality obthe print.

the plastic surfaces.

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
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25 Water Reduci ble nodified acrylic polyners suitable

for flexographic printing in conbination with

extenders that are water reduci ble nodified acrylic

pol yners are used in one enbodi ment the present

I nvention. A substrate used in the nethod of the

i nvention can be any substraH% suitable to be used 30

for printing technology. The substrate nay, for

exanpl e, be selected froma variety of plastic

neansitioa|is tguchgpof J0.asgaRnadRdeghe! Ol e RSeful. In addition, water-
p&#&g&gg{&ﬁqg? pog%ther%Phalate, or 12 '

pol YVi Ny CRTTOFANAETHICT §RR alsp Re pad peardipg {pethis imysationent s

such substrates may have with thickness preferably

f%o 150 to 400 mcrons although it is obvious for the

p r@é’f?ogk 2| fachexylated rgsig rmodified pelyamidairekimds sisechat from 5-20%
réferibly! 21@RbS S%idh? ad it bedh Mol -

g %@S‘f o e e e AR b B vy eBnh L Ciuggnytated rosi
r'B Polysmyide] gam |be nerspased by4@ fusip@Oprbéese titiningagonbensation

whehRErA B uitabls 88lymly & : ased .i.nk and.t
ext enggr ar e %’gl%gd, di i{ﬂéﬁ%@%o%’e& used iy %%](}QB’S’/B% paztent
2apliqatio Uot- S N. 2419 3% rfiledSerte 72288t ofvRtobe amt WaeyBy tahe€ entitled
AP0k Pilied IPRARIdCY For Ik Fol nfed.1Q through a
to t hg. ani | ox rol | gﬁr@%ﬁﬁ%@%&bﬁ g‘és"?llﬁ‘éa? Flgﬂ'gfcé‘?“lg%gpcan be
tupRdl fontacisaset the mipdecplar nweighy Ralysioedessisefal accoldiz By 886 v ention
(F=3 RV -Y-1] hgﬁ: ' %. . inti sl eeyve js adjusted
S0 as to etaﬁ%' Iﬁggd?g ﬁllh‘l‘r?'ggdlmﬁsr ?rnafsq%bﬁﬁeﬁlaél?es‘fﬁ% TyRigeolygmides
Wped| ingludef predustsroffered bytthatetkeb@o. tungerftd raidinahe Macromelts 6238,
B8y, leh g ty - Ex e 1 1 part of a non
823 PP o TIPSR En i 280 G isga Salyames oy Union
§Rmp hendrfT _ﬂ%dnadm' _ na:]ma(s)si g;mabtzaimfadd f220m LR LR thidkt (tjhat this
F§§] . . arts of an respective extender
for %ﬁﬁe _ﬁl g% [P(\r;}éh?daﬁ?lpléifg@ﬁa‘f’h%'&%‘é‘ﬁwé 8 enwptgrborne printing
mkceswanc e printry inh exh26ltin SUPBHGR HrikiA Labti@fde ah@ color strength when
HQQ%;@%#%&%rH%QQK§rc?n Inc. USA) to achieve a
VI SCOSI Ly o 7h° Yo teSswat er was added to reduce the
viscosity to 11 secs by Ford cup No.4 at 24+/- 2 deg
i?egkﬁﬁmpirg%ﬁ§é4o_ of a water based transfer additive
a5 COIPM AT i"AUE Moridisd eplyamids aesimmay pelpiteeniuperior)printing

apgisuda ciiléd doldt Odngth\WBER used® B hritd Vo Sibdeic"s! ' ease.
‘?lﬁf }/j ScoSi tu%ﬁ ég 18 Secs. Th_e fil mﬁvvz;lg s%l tr;%g%eg’cp u\?vlﬁ{ehtecor? ical

ifetey P %ﬁgl # SB%TPEALS 9B flarikeand\sharpiss ofthe printas s sliscussed
HhbssN 2dypes to 42 dynes. Printing on PVC fil mwas
carried out at a speed of 30 neters/ mn using Anilox
roller with 160 lines/ cm After printing the PVC film

OsSobat 6afle [vEftied s ltollfo@&l f{(ﬁ}g%éﬁgfo% gr&%t?n%fo%tr%veerrsre{q?z{ﬁic surfaces

effective drying of the in e
W‘F‘é@%‘ert"ﬁ’s?fb‘-“é% deg C.

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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13 This process lead to no ink Iift up in a print
adhesi on using a Scotch tape test using 3M 810, 25.4nmm
wi dth tape. The print quality was checked visually and
was observed to be satisfactory. 5 Exanple 2: 1 part
of a non toxic liquid water reducible acrylic based
white ink of the NT 23-ink quily obt ai ned from

Col orcon Inc. USA was mxed with 0.5 parts of an
respective extender for the NI23-ink famly that has

bl dnygtosber objeca ot tredaveagomid ftolile a pR&LEBR IR ABNLEF diverse
WUSA) to achieve a

t tuper (Colqrcon |Ing.

vﬁgs coslty ngIghow r'%"é'g’e. ks vafh differeatyensface enpien apd theheontact
vangoaluey, withodtths ged f&yo@@f&yﬁlgmnmg. 4 at 24+1- 2 deg

C. 0.03 parts (2% of a water based transfer additive

d ascol TA (obtained from C ba Speciality Chem cal s)

Viags el daethéad ¥ of i ShvenQSH | I ded ' ase .
i e A 0 M S R o

| UFfaces 31t watdrselyblednks wirkewt thseroblgme of sudgingai ses fr om
36 dynes to 42 dynes. Printing on PVC fil mwas carried
|c/)lut at a speed 15 of 30 neters/ mn using Anilox

bS5t agther obpgt off the dnveptian tafprevidepa ipricesscfot the pRMiGng bf plastic
WaFades il Qatdp 3 ' .af ed drver. for

ef fective dr yii)%g';;ég(t)}%ktS ?ﬁtgq@nﬁs.g%ﬁ'kgo{egrﬁ{ﬁx%a&hﬁcé“\‘ [Tsfer means to
rAckigxe prits/of high dyeabilicy and qphlity. process | ead to no i nk

lift up in a print adhesion using a Scotch tape test
using 3M 20 810, 25.4mmw dth tape. The print quality

Wai$ Yeharohed obliestuef] thy irraationete podsder ¥ pribedss FBEthe Prihdi® of plastic

d i | - xpected fai.nt | ook. anmpl e 3;
ﬁ%ﬁ% b Vet SAIE Wl ST B, Prer g ermmmic Hrpper means
Bigthoyvioaténg thém wfith twaeer hised Bedting a@mtst ami | y obt ai ned
from Colorcon Inc. USA was m xed with 0.5 parts of an
respective extender for the NI23-ink fam |y that had
Bbe prestns Seveniion powvileslangrecesd bh piilving & @VARAY A 860 surfaces
manuf act urer. (Colorcon Inc. USA) to achieve a

th

clidpe; PYCoflyvek®s epalyethiener polspropydered atrylic uid cRardn® (PVDC)
| SL0S 5 parts of the wat based transfer

U P ropterks; Rl yBpnrie Mty eibavmpue il ysing water

Gisedrinks| The ink sysaolel @k sdnipuksiviob) WHpridQ of Water BALRY fcrylic polymer,

%&%Jdrellﬂxg ti Iaé he ZIPI scosity of the blend maintal hed
etween 187 rﬁ‘tfmgif a3eq gransferpdditive (qsyrapsfercegenth No. 4 at

24+1- 2 degC. The filmwas treated with on |line corona

’E’lﬁxs 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
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treatment - dyne value rises from 36 dynes/cmto 42
dynes/cm Printing on PVC filmwas carried out at a
speed of 30 neters/ mn 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 tenp of the filn1ri§gs to 40-60 deg C. The
printed roll was aged for 2 ys and 5 then coated
with 60 gsm PVDC on the printed side. The print

apilpdnyichiovie RGCHEdilukthitg: 8mBSRhedls LARE sitRShted! Flah) IhadM with
8%% 25.4;rm g%‘t)h tape and no ink Iift up was

oBEkpssE Areferhly fipm 50 i A0 rpigrops althonglt ik iscbyiows: Br the persen skilled
W SheSBAMBSthIcRndE inSpHnlc pleAGhQE Yo 1ihRadh, OPt i onal ~corona
treatnment to inprove the surface tension of the

substrate and with an infra red drying systemafter

PA itfiforddNeXBYraptfic HRRLAYEGmedns AN £ sg refﬁg_a‘(ﬁf%}: '-'IE{)‘ t—laéOClines/cm,

descrlgtion of the manufacture 1 a non toxXi

1 349ui280 lipgsécm mavibeeprplesblyorsed.i ¢ based white ink of the

NT 23-ink famly obtained from Col orcon Inc. USA was
mxed with 0.5 parts of an respective extender for the
NibPFally k Wageribasedtilkaandithel exsereler areosiee, idilutad ethdedne dollowed by

n ] of, .t he nuf act ur er ..
Cldioh o6 a ORGSR S @o Shnit A BN S i ispthen fed
\through apumpdgettic taoiloxedlies wHieh wnableeshd yansfer 25 thakidkSo®ko the

0 Lned from Ci ba Speciality Chem cals) .
P tbcs Al Bng Blestuh Bt e P o e ey 3 adjused
sndeto gebwt requiverspridt iqualityng till the viscosity of the
bl end mai ntai ned between 18 - 22 Sec (60 - 80 cps) by
Ford cup No.4 @4+1- 2 degC. The filmwas treated with
e firivastianovitiba fitthet ilagtaieiy the RYBWing AbhBnitifeKahplesn 36
dynes/cmto 42 dynes/cm Printing on PVC film was
carried out at a speed of 30 neters/ mn using Anilox
Eahmple 1w th 280 lines/ cm After printing the PVC film

asses. through the online infra red dryer for
] e v

R 4/ By WeigE Tsdkibletaerylie thgsadf whiteeink ioff e NFe23-ink

FamithO oliBinele frofn. CIBROR ThdtESIA Ivpls| midBS wAESSls _fpgltts gf %géspective
anq¥kg%n coated with 60 gsm PVDC on the printed side.
fEe B it Naek Jamily sthatn badk beeny shesgn ain Seeserdanceapish the

re26inmiddaign 3W§Lﬁmu?a§m\“0§goh,m@%@r}g a@fﬁﬁ\ilegzk visJ:Js}ty of 70
&ggmas observed. The print quality was checke

UXRIET Wagddehie redyse theeviscositylie 1 sach by Hodoup Nost aFRd+/- 2 deg
Aielgd Wit oe’ S . i .
coens gﬁf{die(m?d)%l?% dtdri HabBd tﬂﬁ%%l: Enkgigp\lgrcﬁlggcgi Eﬁi(é hed from Ciba

net ho scri bed above was er

peEclelife Chemicalsh atas t addedy slawtle dindefe pritin@at $tioring to increase the
VRERIYRS | P SecePh QRN visible surface.

Due ttgﬁ{ he addi tion ‘g%rtt[r %%ﬁ?igﬁé gtrle BT AR Ptnﬁ@’%e“ the dyne
Yalemmises Eemi36riynesfto dadyiesnPrivaing on [PV C/filsi whecantdiesut at a speed

6230 Rlelirdifh Gsifl Al i - o,
16 The summary fu%ﬁ€L¥§%8PP§68#mﬁ%§ﬁbfg§”Egﬁng‘hePVCfﬂm
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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13

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
satisfactory.

Example 2:
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 has 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. 0.03 parts (2%) 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.

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




10

15

20

25

30

Viscocity by Ford cup 4( sec ) Anilox roller- lines/cm

Surfacc Tension . of liquid mk m\fM Contact Angle wth
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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 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.

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

An optional corona treatment to improve the surface tension of the substrate and with an

infra red drying system after printing may be employed.

Example 4
Experimental description of 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 No4 @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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The print adhesion was checked using a Scotch tape test using 3M 810, 25.4mm width
tape and no ink lift up was observed. The print quality was checked visually and was
observed to be satisfactory.

The identifying label (film) obtained according to the method described above was
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.
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The summary of the results of Examples 1-3
Printing Examples Results
T " Contact
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Exam Exte Additive % Viscocity Anilox Tension with Scotch test Print
ple Qty Qty Quy Transfer | by Ford cup roller- of liquid corona with 3M Clarity
No | (Gm)| (Gm) (Gm) Additive |4  (Sec) | lines/cm inkmN/M | treated 810

PVC film
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up factory
. . Needs
2 100 50 3 1.96 19 160 2869 | 55905 | NOWKER g ove
P ment
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What is clained is: 1. A nethod of |abeling an item of
val ue wherein this nethod conprises: a) printing
i dentification information onlZa substrate by using an
i nk conmposition conprising a water based transfer
“&éﬂ%Q&nméﬁ .ein the water based transfer agent is a
pol yacryl am de; and b) coating the printed
identification information with an overcoat. 2. The
met hod of claim11l, wherein said substrate with said
printed identification information is to be arranged
1. ON A nydisddd9atiitih f i bj ect, .of value. 3. The
met hod Q.CCOf?dI nggtqg?tg a?%%y&%?m\%m%fng dicRmPrisEsm of
vala) grinting elestfieatiof inforrhdtivon @ DHBsERABBY %Eihg %g Ak Smposition

ackagi n f a,pharnmaceutical A product and
o ;?5‘8’&%% ‘ﬁ%ﬁfg‘rasﬁd T ekt herein the svatastbhased teansfer agentyistao

polyadpylathidewhdor ecedi ng cl ai ms, wherein said ink
conposition further conprises an extender, a pignent

and®) §o#ingdbe prirted ientfid@tionimbhmaticcwith gh Bgerteatcl ai m 4,
wherein said binder resin conprises a conpound
sel ected fromthe group consisting of water based

2. ac ﬂylb ingetipoe Qﬂmﬁl 1, PeHeyelh Bad S%Sﬁgﬁ%ﬂ{ BIY@H ? ?(fitntiﬁcaﬁon
infoatSt NS, pol yvinyl butyrals and polyvinyl"acetals.
OFNaHAN 150 b rangeed pra visible serfaterof Said whigcofivahal d wat er
based acrylic polyner is conposed of a compound
sel ected fromthe group consisting of styrenic
3. nodbemrethodaccyding taclain 1(ore Whagin/the Gteatdfalue is sel?cted from the

ster.-acrylic aci.d copolynmers and m xtures thereo
grou & é%%&d’aﬁ &Pk iyphagmageytisal prodystband the pagkaging of a food

prodaeyrpound is a (neth)acrylic acid ester-acrylic acid
copol ynmer. 8. The nmethod according to claim7, wherein
the ester group of said acrylic acid ester is

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, laun 1-2-
ethylhexyl and stearyl.



sel ected fromthe group consisting of ethyl, butyl,

i sobutyl, n-hexyl, n-octyl, laun 1-2- ethyl hexyl and
stearyl. 18 9. The nethod aclording to claimS8,
wherein said acrylic acid ester is 2-ethyl hexyl

acr rdlng to any of clains
9. 20" thlneibd acckafing T 56 Brebananis st e star ubetaihexy!
mxﬂﬁtbetmeen about 30.000 to about 300. 000. 11. The
nmet hod according to any of clains 6 to 9, wherein said
copol ynmers have a glass transition tenperature of

0. bet t 2..Th t hod
agcjgl?e ng&?o an(gm% : a r?ga“ﬁ‘ 860 g’l"vﬁ%ﬁ’é‘rsé%ng’g’ﬁlyglers have a
mobchEWelghmﬂbefwdn%bummm t8@Bod 308/090xYy! ated rosin

nodi fi ed pol yam de resin. 13. The nethod according to
claim 12, wherein said carboxylated rosin nodified

11. pol j f.rom bet ween
DO TR SR A P BB eSS B s
trangition temperatate ofdiegidenaboit®® 0o abotisidg. on. 14. The
met hod according to claim 14, wherein said transfer
agent is GLASCOL(r) TA (Ci bat Speciality Chemcals).
12. 15 ThEhgeth®d AL8rdeE oM A cha?g@i‘ Yo Pf v&lﬂ:?etg a%ﬁ ggldﬁlgreﬁm further

cl ai ns, mhereln said trans agerit
COMPRISEH 7 C%W’W@Ws@ﬁmabwﬁedpélﬁmmmm about 14 wt % based
on the total weight of the ink conmposition. 16. The
met hod according to any of the preceding cl ains,
13. whahe infetisai £bcoMeCoaaims] 22 wherROsid E£bo t@(ﬂto%gﬂ hb@fkd
t he group consisting of PVC, Tyvek(r), ene,
polygmidesiesipys wied in ap pgopat frasa betwvepn Rt g Dot orSEt\ae'e(nra)aout 7 to

ceJJo hanes, lar(r
0 A AN SR SIS BT S, 1 (1)

of the precedlng clalnB wherein said substrate is a

14. pl E E&g according to claim17, wherel%
sai a&“?f m@é? Stemlfewhergin spisl trapsfer pgerti stiGLASCOL® TA
(CﬁﬁEs Ch jym 17, wherein said plastic is a

pol yvi nyl chloride film

15.  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.

16.  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.

17.  The method according to any of the preceding claims, wherein said substrate is a

plastic.
18.  The method according to claim 17, wherein said plastic is corona treated.

19.  The method according to claim 17, wherein said plastic is a polyvinyl chloride film.



19 20. The nethod according to claim 19, wherein said
pol yvinyl chloride filmis a corona treated pol yvi nyl
chloride film 21. The nethodl%ccording to any of
clains 18 to 20, wherein said substrate has a
t hi ckness of between about 150 to about 400 pm 22.
20 Therget hod according to any of the preceding clains,
-wheTle methad deqairding kd\@ain$ 19,35Kd L : ~
f| exqgr.aphi ¢ | nk %ransfer wégﬁggsgg%oéheingwﬁggeﬁhnlsacomma
“"‘é“c‘ﬁ%ﬁg‘ﬂﬂﬁ ridedilm 23, wherein an Anilox roller is
used for printing. 24. The nmethod according to claim
23, wherein said Anilox roller provide between about
21. 120 hegnethod accofiling tonay/of @ladths D8 1026 WRRGH §aid 4BbstBte has a thickness
of outgﬁgg %lnes cm 25. The net hod according to clalm
WeRRSPRHL 15049 0 A0 HBY i s a conpound sel ected from
the group consisting of water based acrylic polyners,
2 pol yvi nyl al cohol (PVA) based resins, polyvinyl
- butlyearaihodarcomling forapy ofibettading it RhéreinRaM printing is carried
claim erein said pignment is an
Omﬁg?g%%pﬁc%#%ﬂféfﬁﬂﬁm sel ected fromthe group
consisting of C Pignment Yellow 12, C Pignment Yellow
23 42, . C Pignment Black 7, G Pignent Black 11, C
- pi JHEME gordimg tpickwim 3, Rbereinzn AhildX oitenis uReHfo? Brinting.
G Pigment Red 23. C Pignent Red 57:1, Cl Pignment Red
67, CI Pignent Red 146, CI Pignent Red 224, Cl Pignent
24. G ébﬁmmho_dlacézirgilgnb clairg @B, Wherefal safd AREIY roBbUSovid: %ervgen about
IZOF’I%’%E‘-‘FL Vll. %lﬁft Z%e Cl Pignent Violet 32, carbon BI ack,
| PO9Ht 160 e ey Beswern abont249do abeut@8Qincsieonat e, and
Chi na cl ay. 27. The nethod according to any of the
precedi ng clains, wherein said substrate is dried

25. af The method acensding 1o clainh Grwhertiarsahit dxemdbeis akeapomid SI&Skd from
ding to claim?27, wherein

[ ot net hod accar
the ggchlp' dé0 gfl;s/tl'ﬁ%‘)fi ‘gggral?aff‘g%c%‘?ﬁ wﬂr RrsaPely vinykaleahofi (RGA) basgdresins,
polyvifiyl blingralseht pdlyaiigOact4lg t 0 any of the preceding
claims, wherein said identification information
consi sts of a logo, or synbols, or nunbers, or
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PigmedteRedi 22, €2Pihnhdtl Re@ PRSI Pi.bﬂl@nt Red 57:1, CI Pigment Red 67, CI

Pigment Red 146, CI Pigment Red 224, CI Pigment Green 7, CI Pigment Green 36, CI
Pigment Blue 15:3, CI Pigment Violet 23, CI Pigment Violet 32, carbon black, titanium

dioxide, zinc sulfide, calcium carbonate, and China clay.

27. The method according to any of the preceding claims, wherein said substrate is dried after

said identification information has been printed on it.

28. The method according to claim 27, wherein said drying is carried out with an infrared

dryer.



printed on said substrate has a viscosity of between
about 18 to 22 sec (ford cup nunber 4 at 23 C). 32
The met hod according to clai M0L5, wherein said ink
conposition printed on said substrate has a surface

8 to 36 NN/ M
291 enﬁe Reth ];)dta)lgéor 1%2 t(§Jl atl)l?yu(t)f tﬁe preceding claims, wherein said identification

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

30.  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.

31.  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).

32. The method according to claim 15, wherein said ink composition printed on said substrate
has a surface tension of between about 28 to 36 mN/M.




