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FTETrillifill *159159* *G000x * Field of Invention The present invention
rel ates gamenabérgsto inkjet printable nmedia. More 5 parti cwcarispor2gor
‘present invention relates to security docunents such as passports.
Background of the Invention There are numrous security documents which

conpri se a paper ate. Exanples of security docunents co
paper subst‘ﬁﬁﬁlﬂ‘“‘lﬂﬂ g‘m certi fINNQIEEBPRENGABLEGMEDIAK certi Hlmlﬁﬁ’ﬂ lﬂm@
negot i abl e (e.g., checks), passports, and V|sa

typical ly incl utes%one or nore sheets of paper. O ten, a phot otgogph of the
person to whom the passport is isSsuqfeldSfPhRaEGn ONtO t he paper and

lam nated in place using a transparent polymer film One of the
,shortcomnings of tTWhe presest rmvnntlon fefatesh gendrally phoinkipt aprintalsle r medied More t he
page and may be caref noved b 12 ski cou terfelter and

s epl acéd wi tﬂarﬁc‘ai"ﬂ?’éﬁﬁﬂ esﬁﬁd‘?"ﬁ&f‘%‘b latgs @oﬁ?ﬂﬂﬁyéBFr‘Hf‘Q? PRI P2BPORSs spor t
hol ders is that the photograph is often not a flattering portrait. This
conplaint is so w despread that witers and perfornmers who specialize in

hunor have addressed 'this subj eBL_gme&fAmme_nm book of hunor ous

stories was title ture|t S

50 Cone Lomer  FoRberead s, yrpetotny Sehplies Bodtiibns ARRER ‘oniprSt U Rater S0%edlE. ' °

become incr eE&arﬁglbyoﬂsséen@m@aﬂheﬁﬂa@oﬁxpﬂm@aqﬁ et mb&m&ﬂiclﬁﬂ%aé@uﬂ&ﬁés (e.g.,
exanpl e, many portrait studios now use digital caneras. Waen aqoortralt IS

taken i t h aStefkyicenificatesyr negotighle cla&trurmnt% 4R8rgcheeky)i PRESPeRBt and gisasr yA ow.

The | ow cost r S 25
W oved | mecPaeesty SIS BUEERE of Bop® HAEERE pditEE DA A AL of B
ones he or spersén tewhb@the pa'daponuﬁs‘ isededeis iph@ed mmﬂhe q:aperbeﬁxddamhﬁmﬂeﬁi plac&d

t he desirabl e i nages can be sav A hard .copy of

ed electrgnic
desi rabl e i nHYBS adEASRATEY p@éywéﬁfrbdon% Phipes %BFFW‘%S of gHis é%ﬁﬁ‘ib‘P‘éO“ frfhat
i nkj et print e r SHUER
kg et print e ?hoté%aﬁl??sep%%ew o thts *]falgrg a'ntﬂﬁrgﬁ’% 33{1{&{?&1 O)prrérﬁ&férd AP
producksd by cah;telfelter amd mpiacbdlwmﬂraadtﬁbnenaphqtogmmh oved. Today, an i nkj et

printer capabl e of producin ear to ual i t es can be
purchased at any g‘ﬁ%‘“@? &8 fcgngagq%Eort ﬁO%Sdiﬁ%ﬁiAgggﬁste@ 159848707
-2 Summary ohof DAl nx?‘bb:%nt“ﬂu@&&ﬁﬁlmnt '1@!@Wlﬂé%?rera@|tﬁét%&?snﬁ{@*)érform_rs

i nkj et i mage retai ni assenb . More partl cul ar Y, t he pr esent nvent i on
relates to sador sneylaﬂwumdmmrshmh aaldrgssesks pos tsebjedthe Fonvexamplen one letiakeof ed

to a class of ink- re tlve n ce oat i ials ich.b e
applied to p;’B’é‘Pr%’ﬁ§ ﬁ‘élﬁﬁls g'[BPﬁrtj’ %&dnlger% % %%B‘rﬁﬂtoﬁlmeg’
robustzp dur aigoghe Hom”quqidrﬁmte@nfort aavgers! dxdifal adamermg@nafogyrha%r Becmee Ng.
Ink receptive media in accordance with t he present invention conprise a
substrate, affreasinghkwidecspead and) eppapmicahisy fesetgyearspl iar sppmpleo mapy portedies
In a particu j ment, the ink receptive |layer conprises a
plurality ofIs di&érngs d@%l %P&?w nyl pyrrol i done) particles. In a useful

enbodi nent of the Whmmnnan\lefakmmthtdmgnardamek@sh@éost b takitlg makiphs shoss
| ayer define_ interstiti aI sp ace?l In a preferred errbodl ment of the present
aéllp

i nvention, tHevesalawcilhe low cosiallpwg SP\éeé@lamages fohietakemet Thesedmapes can all bey
tortuous pat t: r
surfagié of tﬁgwfeﬁlgm&gécd;‘g?lpve aye@tgﬂl %&éen”gﬁﬂhee\jég ﬁm?,?: ﬂo@seﬁﬁgg igstl?igg is
t ort uous pat lske lilkgs beesi. o’l?heauriﬂatliedngah'agelseambe tdl'meandn&, amirtbesleﬂrablt inmagpasan

bar £1 oul ar |y DRSBTS SUFRIFBU, AEd CORBOT Hie CBEBUE IUR2eS LA o CHputs] Wit
capturing no r a first major surface of the ink
receptive Ia%téPrm i ﬁ?ekmgmqﬁgﬁ%{?nﬁgﬁa fluid vehicle of the ink to pass
t hrough the |nk rénemnmatsayk@rprmecbfudqbtepm&ensﬂndc«amaylow;a drtmatiballyuwﬂtthate
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embodi ment, §RBroveK MEERR! hY Sk ﬁylﬁint&aéap‘&bfehbﬁﬁféﬂﬁ&ngfneglebﬂ%gr ?hi‘é uaﬁ_ty
mcrons to about 100 mcrons diy. In a nore preferred enbodi nén e ink

receptive | ajnagdsasn he phichksed ot amyf lamqlgéwmcs retailer,




25 about 5 mcrons to about 50 mcrons dry. It is believed an ink receptive
| ayer in accordance with these preferred enbodi nents may all ow nateri al
fromthe Maoonatiesto fl ow through the ink receptive | ayer 26A/Us6N&B700 t he
substrrate. Ink receptive conpositions in aceor dance with the present

1

invention are useful ' to nodify paper to“ender it printable to obtain an
acceptabl e i mage with aqueous inks, 30 particularly froman inkjet printer.
| mages printed on paper to which ARYO 0B onposi ti on has been

applied are of exggll t TR ' &mére sQrg d..d S per
wi t hout the ink rglglgp o%en(k:orrpog?#fpgir"\@é%e I'n %e?:rg(ﬂ)?oir orr{)elédgﬁg ozﬁ" éc}?p@" CvO
OL/ 9Cr 12~ - 3NREE/pattBORFR3the presbntinvention relates teseeapyodachingnis se¢tuas fassports.
security doc nts and,other applicatipns where a heat sealable l.amnate is
to be adher ed BEdnYeREOR Fﬁ‘ij?&teértf’ 31388 OFfAk-TERRGRF fERRIuGNt SORRG MEterigls e
structure i”n?aé% ] Sa5s incl | [ iRUbShhgt €
and an%i nk receépt I@?ﬂ?ﬁ;&é‘fgz{p&%ﬁ g{)ng Ofrt]semglruﬁir{;%?ghgﬂglpgf éeﬂg'?(l? grr?glc%verl g%i ng
a top surf acdumbld, highsquakity; andetaniperresistant ilhapeafted pmoicessatgur e al so i ncl udes a
| am nat e having a_top Iagier agcij a bottom | ayer.. The material .of the bottom
| ayer of the |ani A3 JeERPEVE ey 1BXRCORAEAANGR Wik NG PECSSRl FRNETioh LOBIPTISAE i nk

receptive 'alé?lSstl%%? SN bACIR Eeeg})ﬂv@m@w fcRGrisfng! Qegl,ﬁkhlﬁ%f "Gt gaméres.Br gfa
Description of the Drawings Figure 1 I's a cross-sectional view of a
mul ti pl e- | ay gadgularlyupretareedi embalimentanhe ink réceptives layeplcamprisesoa dilunslity of

the present inventian: .Figure 2.0.S cross-sectional, vi .0f a

mul £ pile- | ay SFasgTen ROty BinyrioligGn . Redelisy iR g, Vst ebdimentiaf e rgeent
enbodi ment ofinfeRtioR) Bfeepirtitiey &t the Nink i Rcdptivel Ry&r defitN iedlivileshaces. In a
cross-sectional view of an assenbly in accordance with an exenpl ary
embodi ment ofPrefered embedimenh obthei psesentainyentiop, the partieles af thepink degeptive layer
cross-sectio e . | £ 1.0 ' C '

exenpl ary enbraggpér(reaniﬁug%m}?%gqgl?{é&sdes illsn\g)%%ﬁ@%%ebge%egglhg{eiﬁ& E)er‘é\ﬁcuﬁrf}{: ?on‘lr?do

the Inyentioneddid iajor Guifige othai ink dectkpsioe ilpteronlt 46 delievedethatet@ plutality of
reference to the drawi ng. The drawing.,is diagrammatic¢.in nature and naqt
necesshrily ttertuqus pathsmaygllossa Jnid:yabigle ot thedpk compesitiomtaspasy thrangh thednk ang
manuf acturin r | [ engnt s | in
The art wi | telpBSEare & be Nl hay by MR Wit © iCh pprlAEE PRRES
al t ernat i ves enthiodimemytheankitredeptiedlayéii yuwapatile iof captoring most of theniak colozamtef a

nmufti-layered strugture. 20 inh accqrdance with the esent i nvention. ;
MUfti - | ayor odeak P JIrsMBIcs Fulfics Qe MksisReRivE [BYer WhllE ajoying Masteony fluid
overlaying SyRficledEné fk 1o gkd‘ﬂﬁr&%ﬁftﬁé inléﬁ'e&e%ll'ieé 18Rr hid ) 5PQSREH RedBE the

substrate 22 and | am nate I nk “receptive | ayer 26 includes a first major

surfac20 30 3¢ubsitates second maj or surface 28. A printed i mage 32 conprising
an ink 34 is dispqgsed praxi i t] ] aye I
oDk 3412 5 PO IR o BESFLMEAb s 1 a BRI .
which is robugbt nédjorahifice d0dhd aikPRiceptd® Riyant InA pofertdd smbbdihRht, &fle ink
enbodi ment, a secure bond is fornmed between substrate 22, ink WO O1/ 96125
receptive layer has a thickness of between about 2 microns to about 100 microns dry.
In a more preferred embodiment, the ink receptive layer has a thickness of between
25 about 5 microns to about 50 microns dry. It is believed an ink receptive layer in
accordance with these preferred embodiments may allow material from the laminate to
flow through the ink receptive layer and bond to the substrate.
Ink receptive compositions in accordance with the present invention are useful
' to modify paper to render it printable to obtain an acceptable image with aqueous inks,
30 particularly from an inkjet printer. Images printed on paper to which the ink receptor

composition has been applied are of excellent image quality compared to printed

images on paper without the ink receptor composition. The ink receptor composition of



-4 PCT/ USUQ 28707 receptive layer 26, and lamnate 24. In this preferred
enbodi nent, substrate 22 will tear and/or printed image 32 will divide into
two or ny@opares if a counterfeiter attenpts to separat e PCtaiSo@egyonent s of
"nmufti-layered structure 20. Figure 2 is 3 cross-sectional view of an
addi ti onal enbodiment of a multi 5 layere€d structure 120 in accordance with
an exenpl ary enbodi ment of the present invention. Mifti-layered structure
120 i ncl udethiginygnfian isresperially nsefubforisequrity degmaants and etherepplieasions wjierep a
Lop sur ! acendd Qe fing YRTHERIE O EAnbA B MARRON FRRl,, of Floure 2 TNk
receptive |ayer CO es one or jectlons 130. Ink receptlve

| ayer 126 may bedmrdml@bdi)meﬁtedaiectmmmlayempktyumeancmbtdagceswhtmﬂherprésent op
. surface 140,of to su W;&ate 122, Pr(gcess s which may be utilized to form
pr oj ect i onsinvendon angluges, %été‘?ﬁ“iatﬁ'ea‘l‘ Jarin ZfGC?m’é’Fdﬁléerr ERTBRAARG) 0BE Y MOfthg
and sgGreen 0 te
124 having BSHeREoytAls s HPARRCE LT dbSdd s Fle oD 08 Srdoh @A

enbodi nment , 1rtmhtden mlamimate Hﬁ&tga)tq;nrlaysﬂsand a bccttcnmlagler alhe lrmteriab ofl thevimtiont o

top surface, 140. es of tig mater s which may be sujtahle in some 15
appl | 6at | onESPHEF TRiCIAR GAtE PrESFFAlY eI T HEEH (IRl PR AT SHAEP IR

pol ypropyl epger Afd ShntR4M the 85h Rfa¥ObeihkRSbst@fd aci d/ anhydride nodified

pol yol efins. "Exanpl es of conmercially available materials which nmay be
suitable in sone applications include ELVAX 3175 ethyl ene vinyl acetate

pol yg@r and BYNEL 3101 aci d/ acryla | et hyl ene vinyl acetate

poly ELVALOY 741 resin nod G005 eSS ANARES pol ymeri c coupling

agent which are g r@qmrc%s@isbotloamawbwbdfea MURIPIElayere@snaburdh MNeBRIahee and
Conpany of WI m ngton, Delaware. In this preferred”enbodi nent, heat and

pressure mwlﬂb@ntﬂxﬁmmemodimt ofthe pessentlimventionsubst rat e 122 and/ or i nk

receptive | ayer F ) i al bott om
| ayer 134 extend?%e? %% ?Sgr%%ﬁ“gﬁ@ chgfcf1 1p?e ﬁyg}ce?ss‘(&g‘b'? cgg%lapﬁeo of
substrate 2%uithda. adtimoaxauaemptargeeﬁmdaxmt ofthh(présahﬂ ifivéiitionhe area of top
surface 140 of substrate 122 not covered by projection{s) 130 to the area

of tof surface 1 Feguse 3438 expleded 1cpossessgtignal visyw of &) assemblydn agemmdangeyeithveen

about 0. 02 the ' ratio of the area
of top surface %&@H@fé}nbdnstrét&{eﬁﬁezé%ﬁ%%%verﬁ %y projections) 130 to 30

t he area of top Fihfrack isL4f explogled rosstsectidiidl adaverafdab adgitiopgichdsembly 30 i s
bet ween about 05 an bout é&él n a.,.parti IarI y preferred enbodi nent, the
rati o of thécco?r%aawswt e@h@dlmseng € PERSENLIDeNKON. cover ed by

projections) 130 to the ar ea of top surface 140 of substrate 122 covered by
projections) 130 is bet ween about O. 15.and WO O1/ 91125 -5
PCT/ 120SUU/ 287(17 about 1. | nDetailed® ) p¢ Invdntéerhodi ments of this

paraar i, L1 50 BB gty 0 s et b essbodCi e oo

by proj ecti driwing. t Mhe d@@ivirpd idtgtihmaté ihheatifecafdtndt NNRBEsaAly 86 escale!
desired outside that region, 5 Figure 3 is an expl oded cross-sectional view

of an assenbkgmples ofncorstuetinasc matarials, dimensions) and reambenturing: prscessas are

nd an i nic PRV GEVRIGR, derdete, Bhost Rl in AR AT kicdene BAF Ml C

122. 4sn t he egdnisles ﬁﬁ%de@fhaﬂ: Q.Hfa@le%ltetﬂ&lﬁvéﬁ@ﬁl@hln\/@ HeAutitized.26 conpri ses one
or nore projections 130. Lami nate 124 incl| udes top layer Z32 and a bottom

| ayer 10 134. AsFmerlnbecpreag@v@lonbbwpwmﬂ aavehl-mxﬁreérseuetuw@lmwfdag% a

tie mteri a@l{hhﬁ% HRQ& ¢ nt%b o, M 'i'édalgt r%uzli% zg4§1cﬂfaés u?ﬁ?&\té 32 Jod

accordance w resent | nven asse [ Ze
fabricate nia‘rm:naﬂeewteoedlaghrgumbuurae 1220 Ah ikk getreptn?e ldyer a6ps di@bsﬁdbemmmd in

accordance wi,th t er1t ventjon heat,and/or pressure arg uti d to
homa 1o = Supsitater 2, Rad Tstinase D¢ dnis S5beiicy l59en 2 eDides o vt majpe,uiisss
this greferaigla¥BEdHAmajoP Surface 28. A printed image 32 comprising an ink 34 is dlsposed

proximate ink receptive layer 26. In a preferred embodiment, multi-layered structure

20 forms a portion of a secure document which is robust, durable, and tamper resistant.

Also, in a preferred embodiment, a secure bond is formed between substrate 22, ink



material of bottomlayer 134 preferably flows between projections) 130 and
contacts top surface 140 of substrate 122. Figure 4 is an expl oded
Cross- sewd @mal2svi ew of an assenbly 144 in accordance w t PCEHUS@SNHD ary

" enbodi nrent of the present invention. Assenbly 144 includes a 20 substrate
122 and a laminate 124 including a top ldyer 132 and a bottom | ayer 134. As
descri bed above, bottom | ayer 134 grefera,bl y CO ire%’gga atie material that

bonds wel | TegeRtbs layer 2 cand Apmingtes a1y thig prefer esat, substrate 22cwilk i ve
| ayer 126 o i rf:ace., 46 l : :
enbodi nment éc{?? J bﬁdg/g?%n}}éﬁ?%rﬁ%@e’{é‘e&?v@v ayl(g?H i‘ggrgcrgﬁ%ﬁ i’ éﬁs g{ng ctc?p ﬁtr%t;eléer

pr oj ect i onsatiedipts fbselparatehe wemhponentsofanalarldgered stradtiretdde present i nventi on,

. assenbly 144 may_be utiJized to fabrjcate fti-layered structure 120, of
Figure 2. In a pFuEs el arérassdestonalc Hiswaghas thhfynﬁf]emapélmf of v 8Rti-on

heat and pr thinki ; : 1 : rate, | n
trrs Sres Dy el cuficfurt il kol i BRfipaAY rflodthial bR ufe prcsent 1
bet ween pr ojnventiams Multidayena storchae t120tingludasr 4 sihestrare012% amdi brs inkatesefiivel 22.
WO O1/9fi 12~ -6 bstrate PCT/ USPO/287(17.,ln a eful . enbpdj.nent, .substrate
55 commr | s JBYE 178 BRlagiitict 158 sage CO0 bEfbead 1530 R thE FRboEst LT EuRy

conprises azPaRYkcephive 'lh}@? 196 85B¥ides RAB YK mdr8 pPojBd@idnk ABLAMThY ré¥eflivd laGér
enbodi ment, substrate 22 conprises passport papér having one or 5 nofe

security fed2umay berfrosdrtty selgséivelyrapplying e cooating yoliitian tie dep wwrfash I@yohe

suitahle in_sone a i I.oONns are;.co rciall vai |l able fr . £Enschede
on zonen CrIRTECRRS, RoRS Aoy Aa Heufiael, ArRunBidtesp %8, of B
preferred ephestiveniyer 396 Shdlddeerotagravift Yaiing id OdordBar Srifi@yr Multi1Bfekay S -
Exanpl es of security markers which may be surtable in sonme applications

i ncl ude confiruskungri29talsp ngludes adaminater b24 baving atepllaygeds? rndpdotipr layer

mar ks, and ravj Lngufi ber, I i ef ul
embodi mont , i & Bisfbored HROGAREAT oL Rer 138 SRS 4 o SRV e BolRC ',
may be hydr ahitbitep Gugfacs ¢4Pabxatiphs offtid RRtGRN whivhr inag|besSsuithbleainpgorieer r ed
1s enbodi nent, ink receptive |ayer 26 conprises a plurality of organic
partilél es. ppplisationscinglude.dupetipnalizndorlating includg apkydsite; pedified, eplypeopylsngr i ses
a plurality j b | 4 i i C il es.
Sul'tabi e hy b AbFRRN pARILASS, MM B Adus, hbdinE] AIRIGRR. | AP 6°
preferably pohmestialy sailableematerialbodticl2b@y bersmitablie rik esdniecapphcdtioms iscladed

Vi iyl pyr  BENBoR ot LR cifsgon b rabeliiey ROy O s BYRUR. v 01 BSBleEm R am

homopol yITer goaftbdc QRR/IHEE iny?| addtatd “gdl'%:ﬁ"eﬂ' aEﬁmo?o PP O} e4{HE frﬁocf}ﬂ&, and

copol ymers of vinylpyridine”~ and substituted i

vatives thereo
Hono8l ymer EUSABQNPaplymeric oduphing iagstit| velucinate adlnebniuencially mivaidabdé fomaE4.

preferred. sslin artic of pol vi nyl r.ol i don nd 2

oy vty PSR S BmBR" il Eopban@rs] kgt Mo Riate™" B AR pierred
pol y(vi nyl pgmbedinttaf Sheabard prebstfe Map b \Ailizéd ke bdAdORNBARE 1001 eititraten 1Y
Ludw gshafen, Germany which identifies them by, for exanple, the trade

desi gnat i onand/eninkressptivg deyeUlf2-Rbsthe ambodiaesitiof Fégpre 2, the material of bottom

i ornat | onp e SEREMPRIMEE FRILUEKE T ARTERiGS i a0 of shbsii

i dentasFes t h2m by, for exanple, the trade designati on POLYPLASDONE,
PCOLYCLAR, and DI VERGAN. . Crossl i nked vi nyl pyrrolidone-vinylimdazole
copol ymer parti clied useil erphodimente theratie piathe aren ofdpp suidaredrtOof gupsiatml e,

Ger many whi g i i 65 ebt : U

S00! 28707 tﬁgtddé’q’g’gggi aﬁ?&%ﬁ@@ﬂé%&&ﬂﬁf Hgir? Sﬂ@ﬁd@g S\Q??’étiﬂ%ig%gﬁéd mean

particle di byptaection(s)d80asbatwpardtioat @92 iaad biedutde in alpoeferréd émbodiment, aknd

. about 400 mcro A preferred articl i ameter for organi ticles
i s between 5?6{9&{}5 ?Breﬁfiog F%?%#ﬂgi%gﬂfs%ﬁatﬁﬁ@g6‘H§.°°Vﬁr?f{>§’5éprﬁi ‘8?&)33 n
partisgl e di gqEeirgs of bp SBRR! 1UOPGH ubSik&S 108 covered by projection(s) 130 is between

about 0.05 and about 2. In a particularly preferred embodiment, the ratio of the area of

top surface 140 of substrate 122 not covered by projection(s) 130 to the area of top
surface 140 of substrate 122 covered by projection(s) 130 is between about 0.15 and



5 between about 1 micron and about 30 mcrons. In a useful enbodinent, the
organic particles have the capacity to absorb ink. In a preferred

enbodi meWo, 01{%&5or gani ¢ particles have the capacity to noPCENS00V28R07

" colorants. Exanples of ink colorants inq‘gMude dyes and pi gnment suspensions.
Because i nk absorbing capacity may vary With the conposition of the ink
bei ng absorhed,  1q preferredé%gisro bi ng..capacities wll be descrihed in

terms of wedbout dpdneashef thap | embodimgntsrof this paragerphi thermatio aprliest@ani ¢
particles » r ' ' « M/ g.
In a nore B’fr é§ ((anﬁlr YeIgIhgr%o ?‘ﬁ%ﬂq}%tgﬁe orgio\rqitgétpags?tbﬁﬁe&é%ﬁeg\?gsgd%g e&gIon
absor bi ng cmppabt e cbvdred b enojectionk /ifjtheniksPed bedefigs of thegreseueinventien are

. preferred enbodi.n%ﬁt, éhg\ or%ani c particles have a water absorbing capacity
of 1s be_tvve’é‘?IdJ‘?ﬁIr QWfsige thapr ‘% /g. Suitable inorganic particles conprise
et al soxi des. _PrEigafd £6 PLlotl HES-SRffGicl SPM HRABIN if Yebordince

~n.~tile, titanium’nonoxide, "titani um sesqui oxide; I'con oxides, such as
silica, surwibtaanexempiply smelbdementoef tharpresshenventéen. i tAssemblydl42uinchides a

treated derjvatiyv t her.eof h as for exanple fluqcinated silicas_.as
desor i bed | RIMBRH 334 BYRttsdl iR pih en iecentye Toisr ddp oyedsyng a tap SWFSm

oxi des such)4pofubsirste $22.f BI the¥ABBditmcAOSTTRHR 3, REECHIGtRRAMT 126 cBAYALdst €,

m xed oxides such as al um num oxyhydroxi de, alumna particles having a
silica cor epnezonmorsi projectidndd30s Laminete 134 ivoludes atop layerdGRiandmtbptiomdayks; and
or of dPr o, | P Sy ShorEER e B Rl e e LA oo 6 et shat
exanpl e, E. bdnds®eelRenbp sigfdvemaors Corporation of WI mington, Delaware, USA
which identifies_themwth the trade designation LUDOX. Al um na particles
are commerci al | yImoeg mathod in agsardanse withathginsesent inventiome geseabl By bef
Houston, Te al dent Ll ' r ' Loy

o SpaL. A praied 8 el nhRERYbiel SEubRE1 bEFINE: B BFE oAASEA li¥lin,

bet ween aboadcofianod with theopresend irvientibn Bt ardlo0pressurfe 4re udlipsdeth dohd daniaate
particle diameter for inor%%g}eg, articles, is between abou .10 m c¢rqon and

0
about!310 ni L4 substigie B3 [@EP@GTIW%SﬁWhISnP@I%PtII"EIPP f
: q . . . . . .
Dol y(vi myl py sl 8E badlafof 138 orofGran Rt SR PIIEIAT AR M Agpacts
to a subst rtwpsutfaopt4Goffgbpeds p22.t paper. In a preferred enbodi nent ink
ti I 6 1 ] .. F I i ti I 26
maycompr i s6”a pFEIES 15 A6 PRiod SO RRUETAD IRy OF #, s55Ply| MR aPegdPiFo) oo

defining a RiHra bietpMry dhiddhnbid &8 (heRRERRt idvanRol P R s@hBlyeI44etheludes a
enbodi ment, ink receptive |layer 26 defines a plurality of fortuous paths.

I n t BPs nor subgirated22ead arpoitiabe h24 ingludingraatoptlgyesfl32 aed adrottoouley gralIs Asr e

referably | . Ui icatio ith first major surface f i,nk

Pecent tve 1 i3elib8L Soqi MRS Hyef Mol bldterably MontRst o s AERal e Hondf el

of the torttodp spEhérs140¢t Arserdily Ha4 whelindlid&taniBk @éceptivé Bger BIb oferlapifg

receptive | ager 26 and second mmjor surface 28 of ink receptive |ayer 26.

| t h! sI bel i e® batteRaguriape 13@ of samingtedi24r dntthe @Elbpémtt !@ﬁyl?xrv dwmzicGrqtcmtgre

vehi cl e por . receptive |ayer o be

ear ned amyfaﬁ@“&ﬁg&pﬁﬁ;{sgs Q‘E&’IIIII&% %@éﬁ@?ég&emodi ment, ink receptive |ayer

'26ki gscapabl e I)f Iicapd glleﬂv\?glih Iaecl:)drdelihlce@iﬂr ﬁlﬁﬁﬁeselﬁafn(\j/éﬁticﬁ; asmmbl ' ][y 5?]4 fﬁ_ﬁyﬁ)e30 of

i nk receptive, er ile, al.l owi ng the uid vehicle o eink to

pass. ¢ hr oughtlias ytpefe_érpqaﬁwﬁa!lmreé@t@ﬁ@?q $5bet leors 8dlrhwfﬁyei msthadaine 22,

|n @ pref of Aed GRBOCHMERL prdsBlt FEGRR HeE: ARY Bes@Re MASudlidell 6 0BAS Tarithate

bet ween about 5 m crons tg about m Ccr ons cfry. n a nore pre errea

enbodi nent , 124iko rsebstraté 122, alnethi Preferseda ntethicelk ke snavériadb edfilemtona bayer 134

. mcrons to abqut, 50, n crqons dry. 20 Ls believed that ,an | egeptjve
er 56§ PRty i fithRed taissTonls) 450 200 soRoe son sucthcs, 14 ol SitREe! T

fromspam nagg 24 to flow through ink receptive [ayer 26 and bond to

. Substrate 22.



In sone applications, it is useful to select the thickness of ink receptive
| ayer 26 based on a desired particle size for the application. In a useful
enbodi mewmo, 011mk2525 receptive | ayer 26 has a thickness of betvws@vesaliout 1

" nmean particle dianeter and about 10 mean.particle diameters. In a preferred
enbodi ment, ink receptive layer 26 has a thickness of between about 1 nean
particle di ametelg and about 5 nean particle dianeters. In a particularly
preferred enbodi 1ate nk receptive layer 26 has a thickness of between
about 1 nean par{ ¢l h1a : 2 ar td {8IMEe LI.S.

I nk receptive | aglder% g%e%#agﬁﬁpﬁcgpﬁgg %Egc%oer’ angrcgﬁ |sn eér sﬁo{f%t?shgﬁbéilllag h%’fgi ng

t he parti cl preférredt émbadilnsity ablestraten22 kemprsdsrnmpeperametht a8 passporophper, Tk a

. useful enbodiment of ink receptive |ayer enerally conprises,|ess than
About 6056 bPHHGHEHY PrRSHER cribadpr s 1Rl 22 6O mRRr BRI IB PO I AR G, | i

recepii ve | gygs se%@ri@%ﬂhie%??aés%ét é)%BéFQ hERY SeckPit) RIaRHES whith WRdyObY suif¥Ble®

preferably, ink recéptive |ayer conprises l'ess than about 40% bi nder by
wei ght . Pr einesomd dpplidations aare enmynersially agavajlablet romi deol Bhicbedan enhBohnen

olvent fre te, .Usef i rs_ha transjtion tenperatuyre

bt veen nbogratsps dpricBed ¥t thanigtia tFe NRetpnE "hin, & MethGed Erbiiintshy,,

tenperat ur esubRRhteEEN ikRMes one e MBI’ ReGrityMAbkert €ERImENs f %@@ﬁr&yhﬂé{&eﬂ;' ass

transition te‘rgeratures bet ween about -30C and 30C. Preferred binders are
i

pol ymer s t hwhichorpy be suitably ine seme applisationsnipcluge sompéex priated prigras, rmigro-

bi nder,s conpli.Sg: f et . V] and a nononer to
W t helgci d PE{%ctggédrieglﬁﬁ%ép%étiﬁ&ar@t%c# lﬁ@g‘gel:ékiﬂmr’rlg?%gé%%ﬁc aci d). Exanpl es of
comercially avail abl e bi nders which may be suitable in sone applications

i nclude, Al RFLEX 426 (64% solids), HYCAR 26084 (48% solids), VYCAR 460X46
(49% sol i ds), 6% sol i ds), and RHOPLEX AC-1230M (46%

e
aval | abi o 11 om AltE BReulSenbaih i, ERGRLbTNE 1363 dippleS | IS orFEHIHO"
USA. HYCAR 2&id84man cbeVIEhBpKIRO Xtgamie artivies! o irdnghnvd pxttictes) oln depilefdreed

bi nder enul si pns avai l able from B. E. Goodrich ... of Phil adel phi a,
Pennsy| vani §mbesiimentyiploreogptive iinen Al SRMDOSES@ Afurabtyonf ansanighaticles. | dn @x

bi nder ‘enul gj,QN3rerdya %ﬁ@&ﬁﬁ&@%ﬁ?{j&gﬁ%&é%% (RIS 92»18!31& ag,;grm

Pennsyl vania, USA. 20 In a pr_ef’errg nt, I receptiv
i ncl udes onpartclesanda phwaity ofinokganse panficddes.may be utilized to verify the

aut henticity of fti-layer structure 20. Exanples of ert marke

el ude. uil 1 avi oPutas hEEEERR ST PR comp T Witk PRl g PREEDand
col or shift hoOwhieB¥BRbR: at"hisdut 125°@, Wo@ilﬁké@%oﬁi@ﬁ@%h&@éﬂand 'cBbol?ﬁﬁPsObf e

| ayer 26 is substantially optically transparent. An ink recepfive |ayer 26

25 w#Och i sviaybBagtams i sichyasofomeaplymers and peepohymerssof Me-virnpnradigene hand t he

AR L L R
appl i cat i ongf Nodhylitnidagetey, mmanyh@eh zﬂﬂltdo?bl}ﬁnerﬁbﬂviﬁylp&iiﬂh@,daddd@ibtﬂiﬁaiﬁr s,

wat er marks, and ultraviolet fluoresci ng ibers. It 1s to be appreciated
that ink redepatives |thereef 2Homepolymersdady spplymersd &f t Nvenylipstams rasdt N-

devi at | ; . s ! ; | ¢
i £1 ves wi RSl it pPAEraF sl BaRITH AR BreobiERD) i ©
col orant s, polg(vimlintidadobe)are moktrprefamreds, anti - oxi dants, ultraviolet |ight

stabilizers, heat, stabilizers,. surfactants, defoanmers, vjscosity npdifiers,
and the like.  Groshnked) poly(viny dpne)| /pagiicles are available - frofn  BASF

Corporation of Ludwigshafen, Germany which identifies them by, for example, the
trade designations LUVICROSS and TLUVICROSS M. Crosslinked

poly(vinylpyrrolidone) particles are also commercially available from International

30 Specialty Products of Wayne, New Jersey, USA which identifies them by, for example,
the trade designation POLYPLASDONE, POLYCLAR, and DIVERGAN. Crosslinked
vinylpyrrolidone-vinylimidazole copolymer particles are available from BASF

Corporation of Ludwigshafen, Germany which identifies them by, for example, the



. particles.

In a useful enbodinent, the inmage receptive |ayer has a wei ght of between
about 0.5 and about 250 g/n2. In a preferred enbodi nent, the imge
recepti vewd @yerzshas a wei ght of between about 1 and aboutpPdDOS@V/28207 I n a
particularly preferred enbodi nent, the igage receptive |ayer has a wei ght
of between about 2 and about 50 5 g/nR2. fT is to be appreciated that the
coating weight can vary deg&ndi rég on fillers, inorganic materials,

R

additives, ®ede degpanations ¥l pick LUSAEBQASS VIM oA p5eful meqmppiticle of
ink recepti i : £ ' e D b
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. (e.g., copolyners of, vi nylﬁgyrroli one, and Vi n?&ﬂ cetate; copo)yners of
vinyl acet atoub 180 apigsans.c Aamore pagterrgd Hiean ot 3‘?8@%]4‘?{ QLA RATHEGIEY Iof
pol yvinyl ai)é‘t%ﬁ{ abdt 1 hikfon3nld 4. P&ﬁmmoy%r s and copol yners; acryl am de
- honmopol yner s and copol yners; ceIb ul'osic polyners; styrene copolyners wth
al Iyl al cohol, ahr yhsefuhemblodimeht)itheratgahiccpanitcles baveethe eapacitpeo absorbahky!| ene
oxi de polyners and 15 cqopolyners; gelatins . and nodified gel atins; .
ol v abchor T ProGEFN (b R St PEARIGBATIEIAS AV e GRRAREY B SmoBanisifikos,
4,775, 594, 195, T i %9{59 a
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copol yrer s inkealsarting whpacity meefvary edth st camposition ofrslage inke beipgi absorbed.er i al

126 may include i,nergani c_mat.erial . g. l.umi na agnd/.or _sili.ca .
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ink receptive |layer 26, 126 is forned by applying a coating solution to '
substifat e 2betweep 10 yiig andd . frdllBods may be utilized to apply the coating

solution to the . i Lali fr h LIy d e of
The pr ocent | mventitat hiBhe harlObL RHIEL dlal LRITeL MErcRited IneBl] o8P

sui t abl e i nirstutde tagphiaxidessach gectutitke titamatm npnopidientitanipm shisguibrige; slecayi ng,
and brushing., Exanpl es .of cogtin roce%ssgls V\/nicq mag lbe suéta le in sonme
2ppl § cat | onBRFR PHLAH ek SOTRIAT 4bRPEEA 5 AR GLOlF, AN SYRRes TSt
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extrusion coating. Exanples Ofb‘;){l’)l nting processes which ma[\; betsqltall%l ein
@b alunkigas, for a

some 28ppl i cpublished Patchtudppls doe O 99103029 gA Eralumisuoyexides mic
particul arl pref eyred .net hod, | ccordance, with the nresent invention, the
B oat | ng. s re, ool aberdPo i | SRSy Lhbet ReleS 358 b ERbinfi
pattern of BrgHydfdxide)alunifa Eﬁh&i@le@%&ihg 4l sftfda)cord:, 8ok dXBddl@dch hd'firconia
rheol ogi cal properties of the coating solution may be adjusted so that the
coating sol aad sircordum yidkadide; tapd frowxtures thergabr Mlicon exisee and [bunsigpmaexidesa
coating sol ytion d. i njunction with this preferred nmethod, may
preferably ?%ngaecfgeﬁgr qrﬁ%g%gher. In a particularly preferred i o enbodi nent,
the tasi ckener magiliea paciobstfd comnprcllydsvailable flumafor exangyile,NEgN Du Ponisdd y at

| ow shear rates and | ow viscosity at high shear rates.. Exa Iﬁs of,

t hi ckeners NEMOHTEQrPOEAtion; afWilaingion daglawpss US4 whieh idgaytiggdhergrwith gthe gum
arabi c, gua : t cel : i L RN
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n a particu
particle diameter for inorganic particles is between about 0.10 micron and about 10

microns.



preferred enbodi nent, the coating solution conprises a solvent, a plurality
of organic 20 particles, and a plurality of inorganic particles. Wen the
coating i svappbéies]l to substrate 22, 122 to forma pattern @®CTAS0)/28W7 ons,
the projections are preferably w der than 8the particles. The particles are
al so preferably insoluble in the solvent. ™ Exanples of particles which may
be suitable in sone applications include alum na, silica, and hydrophilic
organi ¢ parti cl es.InSyjpastiguarhy erefpred  embodiaentc inls reepptive | laverc dhpgamprises

| i nked . i . .
e e SSRRRNTRA T Ay FRRLNETHAR e RSO AR aBUL oBthering o
copol ynmer s ofa sibstraty lcomprising plassportipapen olnyarpreferteddembgtiingneink reéepbive layer

vi nyl i m dazol es, homgpol ynmers_and copo] yners .of vinyl pyridine, an )
substituted d&n$ 8@1"1"%15’5??9%?- T expRispkyREEPEVE Ry e mayﬁemgnaqapﬁlrahty of

N-vinyld acta p,? f% i W] : (g : L

parti clf‘es of IE?)%S?;/ fﬂ%ﬁ@é’m@gﬁ% Eaa-trﬁéfg ;/lﬁkg\ﬁ ﬁgﬁlﬁ ggzlil)tlbfe%?ﬂgrs arcrle@sét
preferred. THe acoatei prgfesret iehibodinmany, ink céasgtives bayen26 defihesenplsrality bb tartuous
deviating from,the_spirit and sco of the present .invention. In a

pref orred emBMSToR thish OB PRRRed sbodifpsnty AgEsbty £F theTiPieny PEhOATE he
particles of i Wi ; : ;

substanti al | }:fr %rsag u If‘lelafl Ee{nq%in;wgpgg%@%ﬂ@r@g@f}g&ggp\ﬂ@é%g‘(&) ﬁv‘ré: lgger%GFer
and/ or gl ycollnet partisulady adyvantagaouy | emrtodighent,ob )plurblitysafivthe spppiousapathn sxtiend nay
be advantagequs to d nclude a.surfactant in.the 5,.coatin olution,to.aid in
et o1t he” Db e oS e SORRaRH feckptsin ey fiabRd P analts Rzt of
sone appl i Catihl@ﬂé‘ce%)ﬂ@é 1ager 26 ONisDehitVddamheiheSplulahiy SMoftudl pARS HAY allow a
noni oni ¢ surfactants, and zwitterionic surfactants. Exanples of trade

desi gnat i ons fiud vehieleporiion ¢f ink 31t iapagdiveush ink receptivalryer 2fve be-caripd away

trade designagj flyyori . t. avali om E ont
de Nenours Cgoyp%{{rbg{rlg%nf%f I%}Vef %pe%l?%dn?%@g&@#}e{nﬁﬁ%p@&kwﬁ% fé% %EE
STI MULATI ON  Al2blufihiyithé inkecdlérants néensﬁgnma'?@rsuf@ce 30 fof ikt reraptiad layerf 26 ivhile
avai l able from M nnesota M ning and Manufacturi % (3M Conpany) of St. Paul,

M nnesbt a, UINowingethgufluid ivehicks of the iskite passahroughnkeeceptiveclerer 2 arbtabe
t he desired i i s cs. Useful wetting may be obtai ned when
t he surface \t/%wsélddr}gva&;%{ %gﬁs@%{@ft%ljhg ~s solution is generally less than the
wetting tension ofintdprefartesit ¢rabalimeite inkatecepithealayaoohs avelitkmess ohijethaen

obt ai ned when_the_surface tensiaon .of the coating solutiqgn is |gess than {he
wet ting tensiZRt? MICEORS osphowt d Opemicions S'By I & 1t Biedaresh embedimest gk np

or nore. Par tlje&?'ti% !la&re@é& AR @Eﬁ&&ésé’@ﬁﬁe&&%nmuw Qb REEISH nliliens eryf. ace
tension of the coating solution is |less than the wetting tension of th
subst r 2@ e matleris dielipeedoyhad afi fislereseptivoflaydno2G in Cacedvdaceo withpthese Byrefiaergd of
exanpl e, untreated | ypropyl ene, t.ypi cal,l y. has surface tensi on of about
20 mil . A CORPSLpEHTRY e et TR detinl 30 How Hrouetink secsativn TR
present i nvertd Hid Uoad té sstraReR. t ensi on of | ess than about 29 ml/n2. A

preferred coating solution in accordance with the present invention has a
surface tension oflniseme aphheatighs it isasefuliongelecnthedhicknash af ink rpeaptive laygr 26

coating sol utjon, in agcordance w th the. present.invention .ha rfac
Censi on of | deget kB £ HESARERY) g WiuBlpbBiton, 3 SR o fiiett 3 oy
Screen2pri nt Irggepbiny ld&er 2ehhPatificknRE G iebwednOdbodl eneaf\pirtiefecdiietes tid atsguant
for application by screen printing is a cationi¢c ' surfactant. A useful

sol ution for HWopeanpeitisle dgmetereeh o proferedyembodimsnto ink eccpiivgelanersed Anout
% and ab .ol utian. f iccali
Ors an0 Aot Bk, VG hBIaR poft 1 RSATEAAE B 8 AR e BbR el

screen printing nmay conprise ween a
particul arly diameters. In a particularly preferred embodiment, ink receptive layer 26 has a

thickness of between about 1 mean particle diameter and about 2.5 mean particle

30 diameters.
Ink receptive layer 26 may include one or more binders to help in holding the
particles to the substrate, to the laminate, and to each other. A useful embodiment of

ink receptive layer 26 generally comprises less than about 60% binder by weight.



preferred solution for application by screen printing may conprise between
about 10% and about 35% gl ycol ether. WO O1/9Gl12S -13 PCTI US00/ 28707 A
met hod i nwaoaestance with the present invention nmay incl udeCEUSUIZBACE
'treatnment step to alter the wetting tensign of the substrate nmaterial.
Exanpl es of surface treatnment processes which may be suitable in sone
appl i cations |ncludemﬁlasna ' corona treating, chemcal treating
ahgeent

and flame t rRwfarshy, wtéégfqtﬁlgzr%c@qwqﬁﬁé?ﬁs than ehoute30% dinder tba{bWélghh
of New RochatoBe RestBrofy T Sectblive Btk AOLSupAAT LSS Hin Ao HOR bGEAY N

Ki ngdom andw&ight. nitrefefred dikiess dre dubs@efntxm)awater Eﬂmbtueua iKithgitlsolvenEhice sate.
treating equipment which may be suitable in sonme applications is

commerci al |y avai Veefnkbindens leve gless trangition rtemperairesobetveen abgut nlRs e ried
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the coating selcutMer: pefhRtddérd melgi@s% tAanitivh ?éxﬂﬁe‘{atﬁrfes BeSRRh abar-3oeces,
and/or a plurality of inorganic particles. Suitabl'e hydrophilic organic

particl es- comprI0S€. cr ossl i nked honopol yners and copol yners of

N-vi nyl | act ans such 15 a onopol y rs and copol yne s of Nyvin yrrolidone
and honopoi yners B E‘I aﬁ@r%red?" W‘%"sﬁyf‘tcﬁ‘b‘%‘l'%fc? ﬂe“ﬁ@ﬁﬂ/ﬁﬁl‘gﬁ‘@r%"%ﬁﬁﬂ

copol yners

vi nyl pyri di (r)llgI 'rW ésft st 3% g‘ﬁ“‘?j’m g?lb'ves ereo ﬁgrmpo g:;%fgcrigrg%n mer
copol Iylmerk s dofvxthlamdlrfyhctta?\ahnye(egn cheiyic Jrayid; meldmgntyhe acxd) gEmm;iles ofcbmmercially
Crossl i nke pa[t €s. 0 0 rcrol i done), and 20

pol y(N-vi nyl #Y#1a fdal%c}er%m@ %éﬁY§ Shudtle in'sese aplicaions include, ATRFLEX 426
poi y(vi nyl pyrgse} s&m@f)ma@m 29083 (48% o ﬁlﬁm&m&ﬁﬁmlaw REOPLEX

Ludwi gshaf en, CGermany which i dent i fies y, for exanple, the trade
desi gnat i onsBHIOA (%%SOW md\RM«E)NIA@Ml(ﬂ@%chhdﬂy(AM@ﬁr‘ﬂél is@one)
particles ar

| abl e | |t
broduct s of RSV Feftd, toless Kef cormiaRt pyaaglel Aiapir E3pdtBES LY
the tnade deghé&mirhisT R%Y%Am{%lvaGSAR HYTAORYEEAN VECAR | 460518

vinyl pyrrolidone-vinylim dazol e copolyner particles are avail able from BASF

Cor por at i on &t acodigiagd virryd hlodde hasex bindercamulsiens available froanB; Gaogdrick Lanpl e,

|t02(rati\clt (raagg gf?%%“’“?%?eﬁrsda\%ﬁ%ﬁé%l 3129 |s$<(b§’t(g8 \ﬂd-ghqﬁ’l‘gﬁgf&n‘# éron and

about 400 m aﬁeomlld\ Ipeef sihd@demeRibnpabvdibbR GoaRohin fand HigaTomppay tofcl es
I s between about 2 mcron and about 100 microns. A nore preferred nean
particle di aﬁ’é‘ﬂ%’repfhéﬁr Gﬁwlﬁa@‘ap HSA.-cles is between about 1 nicron and about

30 m cpons. ﬁngérefe OXI%n g‘ﬁéx{tl sl ggﬁe a?él" mdgs 0RO d@aRbfe covert

particles conprlse referre OXI
markers which may be utilized to verify the authent1c1ty of multi-layered structure 20.

Examples of covert markers include ultraviolet fluorescing fibers, ultraviolet

fluorescing dyes, and color shifting pigments. Also in a preferred embodiment, ink

receptive layer 26 is substantially optically transparent. An ink receptive layer 26

25 which is substantially optically transparent has the advantage that the security markers

of substrate 22 may be viewed through the ink receptive layer 26. Examples of security

markers which may be suitable in some applications include complex printed patterns,
micro-printed identifiers, water marks, and ultraviolet fluorescing fibers.

It is to be appreciated that ink receptive layer 26 may include various additives

30 without deviating from the spirit and scope of the present invention. Examples of

additives which may be suitable in some applications include dyes, colorants, pigments,

fillers, lubricants, anti-oxidants, ultraviolet light stabilizers, heat stabilizers, surfactants,

defoamers, viscosity modifiers, and the like.



include titani um oxides such as rutile, titanium nonoxide, titanium
sesqui oxi de; silicon oxides, such as silica, surfactant tenplated silica
particl eswa@skizses, and surface treated derivatives therepfT/esanesag for
‘exanpl e fluorinated silicas as described jn PCT 5 published Patent Appl.

No. WD 99/03929 A1l; al um num oxi des such’ %& al um nas, for exanple boehnlte,
pseudo- boehm te, bayerlte m xed oxi des such as alunlnun1oxyhxdrOX|de

al umina parti cl esimaisefyl smbpdimeat, e dmage recsaiiveniayer das aswelghk of bekwesni a
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i mage conprising aqueous ink. In a preferred nethod, the ifage is printed
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be suitabl e idpohendts PRIyt abdtaant Rehlidacider)) 4l wdtaytéwder%avwmereof
printing, offset printin silk screen printing, el ectrostatl C printin

and f1exogr apHyengk i lep . perylic pua@lﬂermpméxm@a iaf a@@mhm wictami

present inve nt ed 2 V, 6,
126 utili zi ng(gﬂé%;bl}{l@ys L dﬁé&ﬂ‘ge’i‘; Célﬁ’l&?g g%etrgd%/tg&fl age Rl&h}e ewkglefl
printing proglesiwl] &rylhaztcmi akd/ef marsunamdl@r espeispheres, iatkylenadixide ;Smymml andbl e
at |ow cost. A second advantage of the inkjet printing process is_that

i nkj etlpri nt%‘PPé)l)ﬁ&VS,cg ins aud duerdified Belating polysgochanidas; andhthediks asndiselosed: up

cur bl o ublt PP bR RS 85l ML RIRISE T 90T NiRTmtlidcher

accor dance V\hcbnhopdimmsesardt copodyrhérsn qme efpeeihbbcy |@mssldﬁ®don\en3dpynohdaone
security indjcia. Exanp sof securlt |C|aﬁy\/n€ Q suitable |n
sone appl i ca {“?'B?ROIY‘HE”@& cogol MWE’EW%P ‘CH Y& eOPHOP E’r HuRsR KCPRIVCof a
human finger pojeRh 196 l?ﬁ’zfy ﬁﬁﬂﬁie 1ﬂ§1%aﬁ10rﬂ9€eﬂ§§%%t | Afmifa @nd?@rr Qh@i ?»‘ﬁftlc?es)

S|gnature 5 Many may be utrl1zed 1n conjunction Wth esent
i nvent2don. EAddlpbe@llsofblendksomtmg afeepy o€ the abta/blmentmnsd) mt@mﬂﬂ m;atbc(mgd

i ncl ude or gapi nt based | ased

and radi at | opaTSve HEimgRE Fror Ve maltfa T2 ﬁ@oapéﬂesﬁ?@%ea?ﬁ% L.

preferred i Nbsual Prepetit rtheamaese. | Blich ¥duiGVesancludd! glidét] @1k bubkiss, ipigBénts,

inkjet printer. Inks utilizing various colorants may be utilized'in

conj uncti on maﬂ%a&sn@emmmbllumm on. Exanples of col orants which may

be suitable in sonme applications include dye based col orants, and pignent

based colorants. Lamnate In a preferred enbodi nent, |am nate 24, 124

conprizses an opti Cahting Slashepaidavibthdds film In a preferred enbodi ment,

| am nate 24, 124 s bonded to ink receptive |ayer, 26, 126. In a

particul arly prefkﬁcr@aemwsdw%m 129 gy b formed utibzing yarigusiergcesses without

receptive | ayghafly fbaP AEdsiPeht 2cdpé2of 1 pri@hi UHSerBRNOR Frcfired
embodiment, ink receptive layer 26, 126 is formed by applying a coating solution to

substrate 22, 122. Various methods may be utilized to apply the coating solution to the
30 substrate without deviating from the spirit and scope of the present invention.
Examples of application techniques which may be suitable in some applications include
coating, printing, dipping, spraying, and brushing. Examples of coating processes

which may be suitable in some applications include direct and reverse roll coating, slot



bond | am nate 24, 124 to ink receptive layer 26, 126. In a preferred
enbodi nent, pressure is utilized to forma bond. In a particularly

pr ef err edwenhedi2zsent, heat and 20 pressure are utilized todousnoastond.
Exanpl es of pressure application nethods ]g/ni ch may be suitable in sone
applications include the use of a roller press and the use of a platen

press. Exanpl es of heating net hods i ¢ch may be suitable in sone
appl i cati ons egr“é‘!ﬂﬁd‘é”ﬁ@&t $OAEy Featingd 098i@?&‘iﬂad‘“écﬁ*ﬂﬂé‘??cﬁ?m‘%nmmlﬁﬁ °fand

radi ation. r r on
2 one or rors BUBHELBRYS WITER 180 ATe RGP HANRE ek oNE IR RS eon MR,
| ami nat e 24, anﬁ&étcgmiruwmﬁtmgte 22, 122. In a preferred met hod |n accordance

W th the present jnvent.i 4, 124 | bonded. to ink recepti
| ayer 26, 126 andlns%%rflraﬁeéy %q%mafﬁprlra PFRQT donge, Bithethe PERFHAPYTLONCheas

for exanple, | ;.6 avahl ab
.Evenstgn ?@H%%%omgﬁ : Qéi %SE@H gfgptcgglll ate % b a%‘l ﬁgﬁ“; Zgagéfg4 may
conpri se a pbrojeationsy & thl&mﬂmu&artyhpmferwvmthodg tlfer ﬂwotdge:al; propemeanof theope

of the present .invent.ion nate, 2 24 na e a base
e and’ o stuting $6BHoR ey 06 AGRaR. g ik The Gestivd bitie BripIehT It 20007
exarml e, | amherd &fm ék%{’f tHEYSuAREE ! '@on&tu%ﬁ%@lu'n@ﬁ( Qfsed Nd confirRESH With this
sensitive adhesive (PSA) |ayer. Lani nate may conprise various

mat eri al s wi priafsmed dmethad) mgtyf preferatily ingludé ta ﬂmkewopéncﬁf paﬂ@ubrlysmferred

i nven es of r| al s be s tabI

wop 1 At 1 oncS g S Dleke afe PoedtB 1o o Bt it g, visgpsity
chloride) (PiM(dw shedrirdtesahd e visEddity M mremextategl ExampfdsiTthicRérEwhidhT) -
PET filmis comercially available from . Du Pont de Nenours

Cor por at i on ®2y \hel rnlwgieom SpRE aﬂmh@atw@SAnO\'Md%hStﬂ@b,ngumr argbichigyamgusy, | and
with the traﬁw LAR. As described above, enbodi nents of

| am nate 24 are p055| e in which to lamnate 24, 124 includes atie

| ayer. The tie | ajecoatiny smdmftmni meastdrdanos wiet ehid presemti inventiond malyatamygrider om

the spirit and, scope of the present invention. Exanples of tie materials
whi ch By beV3§i9P§ amtera hwéfb%‘ egyatingfrqra the smdt w@scaar yérhﬁyprérr@t a1piention.

b n 0 olu es n ralityYof
ethyl ene Vi nid o BEEHA EbGHRMNY THE Sob L ¥ ibes O LAULA Sl Bl
acetate copo y_rrers, acr acryl ate no ene-vi ny

copol yners, patidéswhjdr indg be organid br ard»rgunﬁqrelmylpeafwechmlbednmehe rtbe acatinigi c
copol yners ( PRI MACOR avai |l able fro a Aci d/ acr e
modi 11 ed ot HAMIAR GRHBYiSeS e folvent e RITALD0 § riais, i Parlfles r @aicolagly

Pont de Ne &rn@@ré?x%cﬁlﬂdmé’rg e cWahﬁ@ BhG6h chi raesowé% d’\ﬂh&'i‘it}l de Bl;gahrces
this material with thetraedesrgnatron BYN Acrd/anh dride-nodi f1 ed
pol yeRfyl eneparbclcs;mémcnhanw ofvrorgaiit particlss Edmnghacoa@nsns appllied L sgfstrate

Houst on, Tex A |ch identifies mat er t tra

oo, gnat i on PRERARS i g haAEHCH beREnbihTadRfecliBiy Heielsfib, SR e the
one or nore p@ﬁuestThérpérlq@lwareléxs@r‘p}besawans@rgurelmmermwears whi ch may be
suitable in sone applications include a security pattern conprising

ultraviolet fl uorESQmPigS iof kpagtieles ehichy imslyebe 28itdhle dn esomengpilicatins inclndg

particularly m' t 12 r 301
which is corrrrglﬁlﬁ y avéﬁ%lj%ga%&irhgm P ﬁ)‘p%%les Aséﬁt%g% IhPs'gr%Rfﬁr\ll %Xl‘njc
USA. GONFI RMpdri€lds t:smpnssacmssmked aoinbpdlemetsi aid dopolyneees oA N-ehiilydceams awshyl i c

acid tie layer, 30 Uility of the Invention Ink receptive conpositions |n
accordance wi% HOmQgo F‘@ﬁ%ﬁ‘f‘dr?ﬁpéﬁt mesh ofr D-yiaglpyrrolidone an h°m°P°fymers and

copolymers of N-vinylcaprolactam, homopolymers and copolymers of N-

vinylimidazoles, homopolymers and copolymers of vinylpyridine, and substituted

derivatives thereof. Homopolymers and copolymers of N-vinyllactams and N-

30 vinylimidazoles are preferred. Crosslinked particles of poly(N-vinylpyrrolidone) and
poly(N-vinylimidazole) are most preferred.

The coating solution may include various solvents without deviating from the

spirit and scope of the present invention. In a preferred embodiment, the solvent and



to nodify paper to render it printable to obtain an acceptable imge with
aqueous inks, particularly froman inkjet printer. Printed i mages on paper
wi th the MWkov®azpt or WO O1/9Gl2s -17 PCTI US00/ 28707 conposiuspwséppl i ed
provi-de an excel l ent inmage quality conpar wi th paper without the ink
receptor conposition. The ink receptor conposition is especiall y useful for

security doc nts .and_ot her .applj gations heat seal able |amnate is
Lo be adher et RATHAES Phihgecpatipg selpon areeieé?%?égo et &nq pargen e ToPERIAIS

utilized in id}@lu%mmh%ow@mc *Préfé}éb%cﬁ{ré?atéj%ﬁﬁ%tgeiﬂ%r %IQcol CHldF R\,

1301" is a security lamnate with an ethylene-acrylic aC|d | ayer,
avai | abl e fr diett3lérégipeoly of St. Paul, M nnesota USA. PO_YPLASDO\IE

INF-10" is a trade designation faor cro sllnk ol rrolidone
par ti cl es_avai | abl® % SLopanben o oo SR e optd At ed B SaPectdl ity
Jersey,s USA. codiidd! sofiitlon tyéucMn W@ttlﬁ%w@s‘i‘ﬁsﬁﬁé' gR& nl%E‘ of erfa‘?:idﬁ?ss%hi@ﬁ‘?ﬁia beF

vinyl pyrroli done vi nyl1 m dazol e copol yner particle aval l able from
Cor por at i on efitabledini sgmmm)hpat@ls neciyde amommsmﬁa@ﬂtﬂz:@ﬁoms sarfagtands; nonionic
desi gnati on

for. ethyl te |at L i [.abl
fromAir Pr oﬁ'ﬂfg‘l a'ﬁ%&%@%&ﬁ%@ £ eftaaiaﬁtén P ﬂﬁé%eé%ﬁsnlﬁgg R}/g‘!‘rlfﬁac%&%
26084" and " y¢fuid ZORX4 SandFIeUORALE Z@N\QDBSNQ.@&txfaﬂé dé&gd‘dﬂbﬁ f&ruiﬂud»ﬁndtedZS

chloride | atex binder enulsions, available fromB.F._ Goodrich Co.,

Phi | adel phi asurfatansyavailabla, fromaE. TRRaPPent de @@mow&ormmrmmwﬂmssﬂw are

trade design f Y ohm

and Hags Corryé%a&&%? ]gﬁ gﬁc}‘yﬁ}bﬁ‘ﬁ?tﬂ% %ennsy vanl a, Rﬁ@/@ﬁ%%

PCT/ USUJ 287H€sngxﬁiuum ECfIﬁEﬁnME&LsxﬁPélctam UvATTAKIS! AR Mivinesots Mlﬁlfl@d@nd

designation for a m xture of fluoroal \I%I li@l at ernary ammoni um chl ori des, 50
U

wei ght perceMamfﬁq%}ﬂr@%ﬁémpﬂw)&fsé naesotd %”MCorrpany of St. Paul,
sl Ton S5 LAY png AP, My A

surfactant avail abI e pora

W I nmington, Chirasteristics Uﬁlzéeﬁ.l(:w@&h@lmﬁrlﬁmﬂﬂuhe(ﬁwhm iﬂesuﬁwamhﬁen whihelcobiing ow
were, in many cases, prepared uti |Z|ng t he, conpositigng |listed i mediagtely
bel ow.15A | OO it ge@%%h lgss at it ﬁtWSté’é‘gsn%ﬁloésé’?oﬁ‘ﬁeﬁwsé‘@t%d?@ﬁﬂﬁ
Conposi tion K AR, I

wat er . Oorrpo:'g\idtV Iﬁtgﬁkeé;u'dfe m Iﬁgyegg? B%‘(S‘ngév}‘rlé PO_YPE‘%A\%!‘IZID%E\,I{I%O‘M{é &Qﬂp%gé gté(?r?s

i sopropyl al éoless thamnithe 2@etpng tts;\smteﬁtheambﬁmtpmtemairby& differiomceuof abut 20

parts bi nder 2a_solid 80 parts.water rom
Phe. bi ndor eMITE; BhereoRAm R Ay AR iaesals MeRintoas b oIS Hhery B A

I NF-10, 250 paision &&h@ebaﬁ@ s%&x%hns Pé@ﬁitl%@l(lh@@fehﬁl demdidly bR sibyf®d maRsial
prepared. This mxture was m xed vvlt2 a rotor/stator Ol;';’Iy_pe m xer for 1 S

m nut ¥, the®y6d @iffierenca Wa@amm Bl SpONnered By arays of| exarmle, Fantreded/\E| L
STMILATI ON A‘BB’lyﬂéﬁxé’me&Snc'&‘ﬁ?%Qs a%‘?ﬁ?& Ft"enjslon of about 29 mJ/m?. A corresponding

useful coating solution in accordance with the present invention has a surface tension of

less than about 29 m)/m?. A preferred coating solution in accordance with the present
invention has a surface tension of less than about 24 mJ/m? A particularly preferred

25 coating solution in accordance with the present invention has a surface tension of less
than about 19 mJ/m’.

Useful surfactants for application by screen printing may be cationic, anionic,
nonionic. A preferred surfactant for application by screen printing is a cationic
surfactant. A useful solution for application by screen printing may comprise between

30 about 0% and about 50% glycol ether. A preferred solution for application by screen
printing may comprise between about 5% and about 40% glycol ether. A particularly
preferred solution for application by screen printing may comprise between about 10%

and about 35% glycol ether.



30 A mxture conprising 70 parts of Conposition A 30 parts of Conposition
C (prepared using AlRFLEX 426 as a binder), 25 parts water, and 0.7 parts
ZONYL FSNwadg1/pepar ed. WO 01/9GL25 -19 PCT/USQ | /28707 PEITAUSOmRSI0@Cept or
conposition was coated onto passport paper.(comrercially available from
Jon. Enschede en Zohnen G afishe Inrichti r]I% B.V. of Haarlem The

Net her | ands) usi ng a #ﬁz Vayer rod (ayail able frogm R D Specialtjes of
Vebster . New Yor kA URhoh diiacaprdaise WHR iR duesest OENSUHAY  MEX N apPridFgi ng

in an oven alyeindlGte The aRGCHe &Xﬁlttg tﬁl orrlhé @%&&?éﬂ%"t%napa%ia L}flg&gg

preprinted pattern termarks, ultr |'uor esci ng ers
cl early obsersutddce tneabmepht prbeesaﬂhwigmajr Ibesumhiem ﬂ)lme/\qmlmttmnsummwplashmg

an EPSON STYLUS COLOR 850 et te {"gval I ﬁﬁl e fromUS ll::,?son, | nc. of
Torrance, Cal'f%tR&i SOToRsA 5eagaé‘ Blﬂ%& an '[rﬁ atng, anf Hame fRUREn g FlAmg é{ea{]pg(s
(cartriglges m@m&h(xﬁéﬁ%éutﬁﬂli IAE&ngQB&@&aoﬁélB'c%mmérmln% '\dvﬁllﬁﬂs %ln@t es

Inc. of Lake M chi gdn, . The resulting i mage exhibited high

col or densi tflmBemeDoarnraﬁomd lgﬁwﬂmhslée NewhY oid, blséed”tmrAﬂeaom@phwgny

bet | 1301 t
of the i mage Lids O rAoHe CoiseL, Kineton Ads Sheten Tedtt g 47 TRE angb o0
passport | amKigg@smW Cdtomtreati! dqasfindne RARER dy Beoduitableth s%ﬁteﬁ@ﬁltgﬁitﬂﬂéél&

such constructions were prepared. Upon attenpti %to separate the |am nate
from the i magemmergigy evvpilatde dram dingreonhindpsisiep drarperagien of dienomengiecEalisng

or e o van S PRI LRI ASLIRAL e oA Saof DR g i

| am nat ed sarQurporatien pf Baratington eCarinecticug A/ 98% rel ative humdity, a
32C/90% rel ati ve hum di t% and a 66C anbi entwhum dity environnent fgr 11
days. The various ‘ah¥riieg bare.chactaeias sobitian nyeterahly daely fgﬁ 8 rRlwglity RE

lit t 4 h
i nate f r o BELS PR bl i, STIERAE paficy; NIRbRIABRIS Lrfinic ¢
the printed |pawg&ess¢ﬂmprlsz&rtﬁdshﬁlwddgmmolymﬂrs tah@copxﬂgmexsmﬁmm)alacuamsesualmd

part I’EITB.II’III’I onth such t hat therth paper nor the | am nate
vere rélisabl & ‘%Aﬁ%q (PRPIEBIEESt of %SJHI:Y@F{ igRnGandp pemaplymass p

Exanpl e 1, exg BIBrnIePs’J‘t oP > N3 lyReapfdl Ian@”ﬂ&ﬁbﬁdlﬁﬂexﬁ‘ Vi d© f r@éggtgg PRLLS

of Conposition C were used. This |n r €cept or conposition !
printed, and visylimidazuesashamopekypngt eantl. cagalymensoaf ivimylpytritine eandr istlystituted

f eat int d bser ved
01791151 - 20 KETRERSS Desndlo P Re o SSPAGES 1of MRatATS AN
after printi Rﬁn)vlﬂﬁldﬁtd”[bd e preferfRal Codssixa@anptidles P POIENLAAR ﬂlddihe) and

separate the lamnate fromthe i mage at anbi ent condl tions, e passpor.t
paper Bbre, iRey@hvinylimidagele) pre most profastadal adhesi on bet ween the paper , 5

coating, and |am 9us I fe

A piece of the | amr\t"?ltrct)gﬁlw{géd ahpﬁg‘% é%&é‘%&eﬁg) i Eﬁ@g@% o?et ag\%glt&ﬁg o&r el aﬂtjl ve
hum dity, a J2drhSfation eif divdwegdhdfondiGeymamn evhicholenafi®y tiein bynfoti éxample, the
environnent for 11 days., K The various enviraonnental conditions did not

noti ceabl y cﬁéﬁﬁi@e tdﬁ%‘gli‘f%i’@é quQIVI§§~OS§I miandr ASIGCRQSY n Meanpl Lrossiinked
required to ﬂy(mﬁr Aﬁf?&ﬁﬁ@ﬁé)gg rﬁéleé I& af’s@' &fﬁnﬁ g[aﬂ?ﬂ&%ﬂabﬁagg intnaticil®

relative hum I eavi ng part
of the2s nage Specialig Hr@d‘actmt‘a)t’aynt bhtherseyrB]iJSArvguoImdehﬁﬁmrhem)bys thrh:xainpte

eceptor comppemeicesignaton oL ANSONE BRI R s B GAR. Brostited o
Conposi tion AjiNap&r &memt%gwé Scéﬂomgﬁmdl&” a@ew/ﬁtﬁlaueectroﬁhlmspk

receptor conposition was coated, printe | am nated as in Exanple 1.
After coati nglorphmtngecuﬁrhudwxgmafem €rmany whigaileptifies fepe bywireexaopls, Itize

observed thr thq%ﬁicfeéllgn?, &pnpﬁ.gﬁ{ff;%{g% \H a%éWCﬁOsg r\?l M”rag s%Hﬁllnlteta afﬁ‘ic e

printing was
30 diameter for organic particles is between about 0.1 micron and about 400 microns. A

preferred mean particle diameter for organic particles is between about 0.5 micron and
about 100 microns. A more preferred mean particle diameter for organic particles is

between about 1 micron and about 30 microns.



Exanple 1. Upon attenpting to separate the lamnate fromthe i mage at

anbi ent conditions, the passport paper tore, indicating that the

i nt er f acivad oue1esi on bet ween the paper, coating, and | am RETE/N2879T eat er
‘than:the internal strength of the paper. , 5 A piece of the |am nated sanple
was placed in each of a 66C/98% relative humdity, a 32C/ 90% rel ative
humdity, and a 66C/ anbient humdity environnment for 11 days. The vari ous
envi ronment al corﬁﬂlttablﬁnglc’&aélcnmmﬁ@ﬁlQ%@HW maghgxidese Pf?fﬁ@éd duetpl pyides
Slightly le al, n of
the 30 | am ?\g l"fl&gﬁ%ﬁl &1?%&@333? h@ﬂ%/t@% t()lr)':\ﬁideé ?11 ﬁg{,ggg,%wi usigitﬁblgm ng
so the pri ntoxitles,sugh as pilich, s(ukﬁamnm@npanéd ﬁflcet particlemgeolitest dnd Jusfaitaarestedind

.part remaining on the paper) such t hat ne hey t aper n t.he | am ate
were r eusabldg“vatl% 8‘2939 spch _ag %xﬁ’%‘ﬂ%e \93@!?‘2‘8"7@? C}Oﬁﬁcr‘l?ﬂ@ l"bcP
conposq tion a5 X i n

: Corrpo?l tion B ﬁs}gﬁ%%gﬂ%gﬂ% .ﬁ{?hi S B?r% % rgcgg@gﬁl&ﬁgkbdtgglgu@odﬁda\?ﬁm@@ggog

printed, and:xhraplené:behinﬁe; bseuﬁﬂdnplhmitd, bayerite, ooxd ruxidesheucheasralupinum

features 5in (F Elgs rt pa re readily observed through the, coating
as in Exanplo¥yhydre: inacpaHtG lqszfaamg@r SiiF4 CaresroqRm pXes-uch 3 Eifeanid
Exanple 1. Ghg %fcbﬁlﬂﬂxt hyd}BﬁiﬁeV‘ﬁﬁl ﬁmﬁ&bﬁ‘eﬁ QH’erE&‘ @imc%mx@&pﬁ{daélhﬂfhu?ﬂ okids

| ami nate fromthe 1 mage at anbi ent conditions, and upon doing so the
printed i magee eypecinlly peederiedy part of the inmage on the |aninate and part

th h t hat i £ h t ' t
wore Mousanie. A RGBT fe PaineaeLy stlpbfcPaBetositeBale F 4 BSEo0hoE
rel ative hunéhduts COHIAGESE Wmﬁmgtoﬂam}awm USAVWHi N IRAtALs ARAHithQRe di d

not noticeably change the inmage quality. Sllghtly | ess force than in
Exanpl e 1 wdesde alesignatipn bURQRnpAlugdpaparticlss ase commareialiy available fiomfor mage

(I caving parctonple ROttt CRRoREBr SRS Tetall USARHR ook ERE Tt 1

such that neiithtie frite GRipRLtGODISPAEL Arp'reiahed wm"aa pagtiti@ disgnetérxPhagidn
I Nk receptor conposition was pr(gooar,ed as in npl.e 1, except that the 20
bi ndet’ used RRHICkRSS H&iYeen abeut m@ut %mcrpnrk g Pselered B8R t i on

was coat ed, - ks B3R & t

security fef?ﬁticgésggﬁne?ﬁgotg@gg or %@glee?q%vere rlgaagﬂl1 Lsé}l(\g}gg d[“ﬁ?"é’ﬁg iE(t)he
coating as imicikomnple 1. The imge quality after prlntlng was simlar to
that of Exanple 1. Simlar force as in Exanple 4 was required to attenpt

separation of the lamnate 25 fromthe image at anbi ent conditions, and

upon doi ng so thq)rg{t&pfne&ei mage split

20 In a preferred embodiment, ink receptive layer 26, 126 is capable of receiving a

printed image comprising aqueous ink. In a preferred method, the image is printed onto

ink receptive layer 26, 126 utilizing an inkjet printing process. Other printing methods

may be utilized without deviating from the spirit and scope of the present invention.

Examples of printing methods which may be suitable in some applications include laser

25 printing, gravure printing, offset printing, silk screen printing, electrostatic printing, and
flexographic printing.

In a preferred method in accordance with the present invention, printed image

32 is applied to ink receptive layer 26, 126 utilizing an inkjet printing process. One

advantage of the inkjet printing process is that inkjet printing equipment is readily

30 available at low cost. A second advantage of the inkjet printing process is that inkjet

printers may create photographic quality color images with no set up costs (e.g.,

printing plates and the like) provided they are used with a suitable substrate.



(leaving part of the inmage on the | am nate and part remaining on the paper)
such that neither the paper nor the |am nate were reusable. A piece of the
| am nat edw@anmpbeswas placed in a 32C190% rel ati ve hum di t yP@EIvsooesment f or
4 days. This environnental condition di d_1 ot noticeably change the 30 inage
quality. Simlar force as in Exanple 4 was required to attenpt separation

of the lamnate fromthe,inmage at 32C/ 90% rel ative hum dity,  a ypqn, doi ng
so the printed i g8 image WaARCARIapes Y”lt(iiftﬁ? IRECSE R P IXFéquaﬁ'Y rﬁ%éi%deénd

part renai ni : h ' : : : theqiaRi-nat e
wer e reusabl (g& &b ﬁ%@g&%ZE@%%?gf%@% Bgd‘g? %@%‘8‘?9{@4 qbnidl@glgggt or
conposi ti on swase pppljtatiens aslude, Exdciptecofl 2 lemeampface hatrepresenbitiodesf admechann

.Conposition C was,an 80:20 blend (on a solids basis), of RHOPLEX B 5 60A
b RHCPL EXES AIORPar e, 3R TeResRsRIonl BRMOIEH S BBt o, pr i nt ed.

and | aginated as Mlnfgg{ﬂ}%lf}r He uthiiZe@'in E&ﬁ%ﬁdﬂﬂn &iﬁﬁh%??ék@hﬁ véRdhl EBamplest he

-passport paper were observed through the coating as in Exa%_] e 1.
The i mage quefl inkywhidhemaypbé suitable incenmei applications inchute ergani solperd basedSinkgiht | y
| ess force than in le 4 was required t.0.att t .sepatati f the to

| ami nate frofff h‘bé%eﬁﬁ@g*}’)gsassrfﬁg n Erﬂ?ﬁtrf‘éiﬁg?n ﬁgﬁ\fﬁaﬁﬁﬂ g(i%%{éfrﬁé ks
printed i maggeSPlibrbaséPaks U8 prefrred fARs,! 478 Wt babdiPink 8 Whith! fte 3 LI Fdr
remai ni ng on the paper) such that neither the paper nor the |am nate were

reusabl e. A yiedo@ndfikjethprinteni Inks vtlizingpariousolqypnts ahyi be utilzedimoopjuedtioni ve

hum di.ty envir nt for.4 S. wlhi s, envi renmental. condi tion.did.

not i c(-}gbl y cwgﬁggg #h e&‘s‘ﬁvﬁﬁ‘g‘yé’- qﬁéf‘ﬁ“{’kfs ‘ﬁ@g‘?{gﬁ 'ﬁ ‘?iélsc,fs} I‘P%yr i)% SP ﬁgaur%gilﬁ maerrpl e
4 was requirgiplicaridistifiinde SRItALES Ecloratfs, iddepizmphttaked Edlonmishe | mage at

32C/ 90% rel ative hum dity, and upon doing so the printed image split
(leaving part of the image on the |lam nate and part remaining on the paper)
such that neitherLLHﬁlapeaper nor the lamnate were reusable. 20 Exanple 7
Conposition B was=prepared as the ink receptor conposition. This ink
receptor conpositimngpréarabahisiiasnt] iinfinae el canmises ah loplically#izhsparystr

rod (nom nal _wet _t hi ckness:0.032nn22 was used. The cog‘ijed, aper _wazagpri nt ed
and | dfi nat efilms In A prstensed embodiments fanpigatei2dg 124 weonded tq trgﬁ TEGERIVE E€T 20t he

assport. pappss ke o2 ralser KR HolhieA ki 2901120015 Bodba FYATR] ©

1. The inmage quality a nting was simlar to that of Exanple 1. Upon
attenpti ng seepeptiei layerd?6, t126 andrsubsitate 22,0182t he Vianage nethagsimaynbe utilizidt oons,

(Do Dasopor PRk gk A0 SabLTRSAL e ALK oF gl ShCP BB REIE T
the paper. 3GreSRAR0H Gilfed tBif5inY 2S8R SpArcrdtP Bfdferrdd MhbsiHaentY hedd arfd0
parts isopropyl alcohol, and 20 parts water was prepared. This ink receptor
conpodPti on pessucoarcadilized tnfosm a bond. Examples of pressure application methods which
may be suitable in some applications include the use of a roller press and the use of a
platen press. Examples of heating methods which may be suitable in some applications
include heating methods utilizing conduction, convection, and radiation.
In a preferred method in accordance with the present invention, a one or more
25 heated rollers are utilized to apply heat and pressure to laminate 24, 124 and substrate
22, 122. In a preferred method in accordance with the present invention, laminate 24,
124 is bonded to ink receptive layer 26, 126 and substrate 22, 122 utilizing a thermal
laminator such as, for example, a TLC Model 6060P passport laminator (available from
TLC of Evenston, Illinois).
30 It should be appreciated that laminate 24, 124 may comprise a plurality of layers
without deviating from the spirit and scope of the present invention. For example,

laminate 24, 124 may comprise a base layer and a tie layer. By way of a second



WO U1/ 96125 -23 PCT/ USUU 28707 and | am nated as in Exanple 7. After

coating, the security features in the passport paper were readily observed
t hrough tweowoabing as in Exanple 1. The inmage qual ity af trem/ysoi/egmong was
simlar to that of Exanple 1. Upon atteng ing to separate the lamnate from
the i mage at anbi ent conditions, the pas: %‘ort paper tore, indicating that 5
the interfacial adhesion between the paper, coating, and | am nate was

great er tharfxemple liptg24s134may RomPprisabasgJerer apd apressurg sesitiverdbigsiye
Conposi ti on(pS fvafreen printed onto 10 point 110 pound paper io
(Springhill “paper“rrom International Paper) using a 157 nesh screen (61
threads/cn). The Icaihed 2wgtied indy v@spribel wxtious neaverdie withbutl fhatingheod rifie

material was then printed using an EPSON_STYLUS OR 850 .i nkjet prjnter
(avai | abl e fSPBihand scaneQfithe PW&@Méﬂvemw%-aﬁé@vﬁap%wwﬁh,wm?axibeiSHlt%larrp| e

1. Th l:f 1 | L bi hj I i i
shar prisss. v rhomt BRI PrdoRe Thallehtont (FEIS bl pRIERC R SO Ry
1301I secur ![ togldriai_e) @V@#\@W@éthﬂ@é (EHI):,)tagﬂ gglgf&ﬂﬁinw_lll_tén;h& @(l’l;fﬁ‘)cd’_&ﬁz ﬁlnfst ion
was | ami nated using. . W interface
t enper at ur e IBFOIQHG&IQ%Q@}I%%% grB‘t‘ éﬂﬁt @g@ﬁﬁﬁa%‘gpf’%m? Qﬁ?ﬂgf"é‘ m

the imge atpdpphentysAoRrich i&%ﬁﬂemﬁs &8R4l &iﬂiﬁ}etia'a@idleﬁgﬁdﬁgnwﬂA‘Rhe

interfacial adhesion between the paper, coating, and | amnate was greater
than the 20 i nt erAsnidessribegbovefembodinpente of 14miants| 24, 1124Brapobsble inashich

d i.ng.a, 2 h . (90 th / . | it .
| ani i e adHBBIGIE akr LS METES Sl Bigse TBpLerond T EXTRitG 4iots Shernls o
11 Exanpl e Syifsut H@ﬂ@ﬁﬂgfﬁ'oﬁi(ﬂﬁg?ir&%ﬁ skbfe bfthe fR6RRL in%nﬁ&ﬂ@ﬁdr%ﬂl@i‘oﬂ\ﬁé
applied to the paper using a notch-bar coater with a 2 mil 0.0}dl )gap.

! nege qual i thyateials | eihich anay é:@Eaéiabw e sems; appligttians inplyde ens | .
ont ot heaarduoie- ST SspoiscREedRE, B VAL TBATY € SriRr QA SR hs e
screen (43 tdepelyiterd, acithacribe modi@e@biBfchdSinAhcelald tipdlymé s Oatidyatiydeide

material was dried at 100C. This material, was then printed (inmage reversed)
usi nglan EPepdified/ polyethulens, aub eihylenewcplicraopplymers (e &x &) GOKRpyeilable
resulting i L§;§P i hi gh col or density and good |ine sharpness with
very slight El eed/ gg%’%gcgphg bet ween colors. A piece of 10 point 110 pound
paper (Springhil | A&dfapdate troatifiddndtieylest viapladcefasgpis cpmnes cipllpaerilable framp Eof

t he i mage, the c truction was | am pated usi aT 6Q60P
PASSPORT L Rareset e Hetos Uppiztign PM@PH&%%_ mBUSAc .Ch?ggl_tlfﬁ?ﬁge
qual ity was mRchanggd alier tﬁealnﬂram%t | RGignatRA (FENEIRYE Aewath&icreefaéaihﬁd

observed through the security |lamnate.” Upon attenpting to separate the
| ami n2® e f r qrolyetlylenemig sommescibilpanailobledram Bxgsistar Iﬁ.‘daemmagﬂpiéof IHouston, Texas,

i ndicating t the interfacial adhesj,on between the coating, and

| ami nat e vvasﬁs‘éé%lf'el? m@ﬂ_ﬁﬁesﬁtﬁg T3{er qr’]r%{th %‘F?@H@Kﬁ#‘%’@‘?ﬂ%z A pi ece of

the |anmi nated cormti yedfeRed Wabolin®Mmedaiminal@2d! 129rinclb@est ofN6r hivis -sediphp

attenpting to separate the |lamnate fromthe | nagg—‘-é, t he paper tore, |eaving
iOehs

t he | am nat enalpessi Gxamples pf senwpibe markers shishemaybersuiiablerinfspmerappligaions
Exanpl e 13 jiciude a security pattern comprising ultraviolet fluorescing ink and ultraviolet
25 fluorescing fibers. In a particularly preferred embodiment, laminate 24, 124 comprises
CONFIRM 1301 which is commercially available from 3M Company of St. Paul,

Minnesota, USA. CONFIRM 1301 is a security laminate which includes an ethylene-

acrylic acid tie layer.

30 Utility of the Invention
Ink receptive compositions in accordance with the present invention are useful

to modify paper to render it printable to obtain an acceptable image with aqueous inks,

particularly from an inkjet printer. Printed images on paper with the ink receptor



Exanpl e 12 was repeated using a 157 nesh screen. The i nmage exhi bited high
color density with slightly nore bl eed/feathering than in Exanple 12. After
| am nat i o0 bu9dike paper, the adhesion at anbi ent conditi oRETRSONRRINT t he
‘paper and the security 20 | am nate was S_i’PJ lar to that observed in Exanple
12. A piece of the |am nated construction was placed in water for about one

hour. Upon attenpting to separate the |lamnate fromthe inage, the paper
tore, |eavi RgmpputionAppliadeoraueanescsilsat mageoalisy comparsd it baner mithabt e
12) with papgf ;b ml e : " AUSI 0
mesh scr een.peﬁérhe l|%éggr éé‘ﬂ Ited g?’gr@é%bﬁéﬁ?}ﬁ?ét@f?ﬁ%@?‘é‘w e 167

bl eed/ f eat haedunigy tdoanments Endngther dgplic#tidnsr whenei méhikatoseatabld henipatpeis, tot bee

. adhesi on at 8gg)icﬁnt condi tjons between the paper and the security |am nate
was sim| ar agpere Hithﬁb@ég‘iﬁlé’d“‘?]ﬁ Exampl e 12. A piece of the |am nated
constrguction was 30 placed in water for about one hour. Upon attenpting to
separate the lamnate fromthe image, the paper tore slightly, |eaving the
| ami nat e adhesive with sone {l| ess tharExamplesanpl e 13} paper fibers still
attached. M&Q&ZS -25 Exampl e | 5~com~arative) PCT/US00/ 28707 Exanpl e
12 was repe cept that the ink receptive conposition was applied to
the adhesive si deryafm{eeiiiTé [Vizd G tHRe&Embled WIAEH Mb® 448 HERriBed1BEIEW: bar
coater with a 2 ml (0.051 nm gap. After |am nation, the paper could be
separated fromthe s | am nate using noderate force, indicating that the

the- 1 K or nat CORBRERER e SeuR el St Vo) P, Bl B SRy "

enbodi ment s aQiildblefrEMEM WorpayiP bf 8O Paull Mififesofa, BSALl in the art will
readily appreciate that yet other enbodi nents nmay be nade and used within

the scope of the clains hereto attached. Numerous advantages of the to

i nvention ca b i dOﬁH{rﬁg\I ve be et e [N f i
descri ption. .’éf)@ﬁy\j!ﬁa}/sxgé Uuhder st ood, qﬁom&ve?&dghatdgﬁﬁagmhi sgﬁsu%g]ﬁg!(&?n
nmany respectpply(vinklpyrdolidsie) apartictes Ghaildies fromy Inermmidaali Spetidlei Psoducts of

particularly in nmatters of shape, size, and arrangenent of parts w thout
exceeli ng t WawoPewdersereUSAvention. The invention's scope is, of course,
defined in the | anguage in which the appended cl ai nrs are expressed. WO

011 9G12S -26 What is claimed is: 1. An image retaining assenbly,
conpri si ng; "AUMIEROSS eVI-M dsi aatrade RIETighi8{dnU/f28 7@3ssbinked i vinygpymrelidopei ve

| ayer di sposed.between the |am nate. and the bst.ratey it I e teceplive
| ayer conprivé’?ydwlﬂ%‘)ﬁ%pﬁpp?léfmﬁ? gQﬁ&’(??eﬁar ?Y%]aite. Erpnwhgﬁﬂﬁg@?&ram n§¥
assenbl y of 16/4jigehhfeniRFRidY. L he i mage receptive |ayer conprises
crosslinked hydrophilic organic particles.

20
"ATRFLEX 426" is a trade designation for ethylene-vinyl acetate latex binder emulsion,
available from Air Products and Chemicals of Allentown, Pennsylvania, USA.
"HYCAR 26084" and "VYCAR 460X46" are trade designations for acrylic and vinyl
25 chloride latex binder emulsions, available from B.F. Goodrich Co., of Philadelphia,

Pennsylvania, USA.

“RHOPLEX B-60A” and “RHOPLEX AC-1230M” are trade designations for acrylic
latex binder emulsions, available from Rohm and Haas Company of Philadelphia,

30 Pennsylvania, USA.



to 3. The image retaining assenbly of claim?2, wherein the inmage receptive
| ayer conprises poly(N-vinylpyrrolidone). 4. The inmage retaining assenbly
of clai "W 01aESei n the i nage receptive 15 | ayer conpri SeRCT/US00/28707

‘pol y(N-vinylinmidazole). 5. The imge ret@aining assenbly of claim2, wherein
the image receptive |layer conprises poly vinyllactans). 20 6. The inmage
retaining Y. 0 i in I ceptiv ayer . coppri ses
pol y( N-vi n;a; iﬁgﬁ@#&& EHQS%%RPE%E‘%AF@S& %ﬁﬁgﬁ elfis V‘@f‘ie@éaﬂtfﬁnz or a

wher ei n t hemihidt ot fuoroalkPMYuafBfarf RARRMRNS UORbAGLSE 5P SwlghthRrddiBYR
retaining assenbly of claim 1, wherein the particles of the i nmage receptive
| ayer def i nisopropancdtwatemavagplie drom IM QomopanyeafStr RauhiMimmgsais d88Al y of claim
-1, wherein the particles of the 30 inmage receptive |layer define a plurality
of tortuous paths extending between a first major surface and a second

maj or ssur f aczoIiy 1S PEN? P8 eratl6 aedia¥itn If8d & Tuorin M€Y Stk Qvaitable from E. 1.

PCT/ US() 0/ 287U7 10._ The image retaining assenbly of claim1, wherein the
particl es oPuiPest dedgmonrsdegporaiion of WilntingtenzDelawaredUSAet er of bet ween
about 0.1 micron and about 400 microns. 5 11. The inmage retaining assenbly
of claim1, wherein the particles of the inmage receptive |ayer have a nean
di aneter of between about 0.5 m cron and about 100 m crons. 12. The inmage
retaining assenbly of claim1l, wherein the particles of the to imge
receptive Imﬂéﬂwﬁean di aneter of between about 1 mcron and about 30
m crqps. 13. Thenqy im0 j I the e
receg ive | ayer Egﬁgphﬁémlgg i(;cﬁﬁ)%g{w véeré’n%gb’ﬁ%@ %Ls’lrrese’a%?éé%ﬁdl (‘:“?’ 1@%3?2@%{ er
and about 1ébmmsitichs lisrd imealediatilpbeiver All dshourntberd givgeon givaight besiassiessbl vy
of claiml1, \ﬁ/ner,ei n the imge receptive |ayer has a thickness of between
about 1 neatheyiss 8ated.di aneter and about 2.5 nean particle dianeters. 20
15. The inage retaining assenbly of claiml1l, wherein the imge receptive

| ayer has a thickness of between about 2 microns and about 100 microns. 16.
The i mage r et ai nCompesiienidl: yA ofixtuk@of2 0L partd ROEYRLASD ONE GNF+1€caydt 80/gar@5

| ayer has a thickness of between about 5 mcrons and about 50 m crons. 17.
The iIFrage r WAtEFnj ng assenbly of claiml, wherein the substrate conprises
paper. 30 18. The image retaining assenbly of claim11, wherein the

substrate conprises passport paper having at |east on security feature.
WD 0119(12S - 28 Somposition) B2g A0 mittere 330 ipaetg POIYBLASRONIS INFblOy 66f pastsai m

|, wherein the i e.receptiwve |l ayer further includes a binder. 20. The
i mge retai ﬁ?WSpgigagce%ﬁfng?bcﬂagfﬂaé T wherein the i mage receptive 5 | ayer
further includes a binder, conprising ethylene. 21. The inmage retaining

assenbly of claim11, wherein the imge receptive layer further includes a
bi nd@P, " conpri si GgmPosition £¢efgnixture of 20 parts binder (on a solids basis) and 80 parts

water (including water from the binder emulsion).

Composition D: A mixture of 100 parts POLYPLASDONE INF-10, 250 parts

deionized water, and 200 parts diethylene glycol was prepared. This mixture was

25 mixed with a rotor/stator type mixer for 15 minutes, then 67 parts AIRFLEX 426
EMULSION and 5 parts FLUORAD FC-754 WELL STIMULATION ADDITIVE

where added.

Example 1
30 A mixture comprising 70 parts of Composition A, 30 parts of Composition C

(prepared using AIRFLEX 426 as a binder), 25 parts water, and 0.7 parts ZONYL FSN

was prepared.



o 22. The inmage retaining assenbly of claim1, wherein the inmage receptive
| ayer further includes ethylene and vinyl acetate. 23. The inage retaining
assenbly 8O dmizm 1, wherein the inage receptive |ayer furP@EUSIMBIUIdes a
‘bi nder, conprising a copolyner of ethyleng, vinyl acetate, and a i5 nononer
with acid functionality. 24. The inmge retaining assenbly of claiml,
wherein the lamnate is fixed to the, image receptive layer with an |
adhesi ve. 20 25. Fhis inkdgeepiat (amnastionsyaneeaed, PO pASPROTL PHSE (E9mmefrdally

| am nate is dy 4.0 E%g ' : The 1

r et ai ni ng as%"ee@#ﬁc{&% r%tn ??heh er Zé\tﬁ%ﬁéﬁﬁa\ggnhéng%&g}ﬁugg ﬁae'gt' rbge%{%%ﬂ%’oﬂtl%e

i mage recept Nethetlands) using at #22 Mapatrodt(availableZvom RhD Speaptties af Webstey, New
assenbl y of i . Wherein the | am nate ovetl ayi ng.the .inage receptive

| ayer incl ude?l&r?(Jéé; ngyinal vygt t eﬁsﬁﬁé’gor@{‘é’i ﬁﬁ]lr‘?&gegs@’eﬁﬁf‘ﬁ df agy 8{’)% 3t
wherei g the | ggsnat o] | t ' ' ay b u tie
| ayer gorrpri gl ng et E&Fe%‘%}‘g{ry Elhg&zsicpﬁ tl(]:osloi sﬁﬁﬁf%bé%%eg’oﬁﬁegglﬂgg _ﬂgtgerﬂ,
PCT/ US00/ 287 watez@arkshaltraviglet flabsescing ofitlesgeotmly of cbdady noliserveldethzougtt e

| am nate overlaying the image receptive layer includes a tie |ayer
conpri si ng efPAMEne-vinyl acetate copolymer. 5 30. The inmge retaining

assenbly of clai : o l: g%iﬂp‘g EpRY ' L:
| ayer is optical Fg‘i"ltsr%%{)@r‘g#t ﬁl%giﬁ e ﬁgéﬁ ret ﬁ%ﬁ‘ﬁg‘q’é%%%%ggqﬁjgfm
1, wherein t penferréaailasle dimm Lk S| Bpsen, Ine. of Torahdey CalifonsipabISA) . eqhippdd witthe

i mage retaining asse of . claim1, erei ticles hav

absor bing caBﬁg'T }SQJ%L%‘@V\EQ‘Ft 4@‘%&?&” #ick éﬂgt-g&()agé &ﬁcﬁ)né“qal@b@%b@%i ng
assenmbly of  eddrPirbm NS ARLAiABEINRAGE T MOt WMicRighS, WEAR! TROFRAIBNE Image
capacity of between 20 mi/g and 0.2 nl/g. 34. The inmge retaining assenbly
of claim1, ekhibigsdhighecoberrdansitye sndhgyeellantbine shaspness withgna hlsed ior feathering
bet ween 10 rrh/t% and l0.5 mJg. zo 35. The inmage retaining assenbly of claim
1, wherein tR& |eﬁ'é§8°FSeceptive | ayer has a wei ght of between about 0.5 g/n¥

and about 250 g/ n pid6e off CONFIRBE 13GL SdchtifidlaffigeRNay phiceé loaitdd bf thehipiagen
the image receptive |layer has a wei ght of "between about 1 g/n2 and about
100 g/¥2. 25asdtheToastrugiiga wastlaminateg usingen ¢ Mpdel| GYORP passppid daminatasevithage

ti I h L ght b t, 2. 9/ ne b 50 g/ 2. 38.
The Tmmge r obaiPRpedekErye SRRkl B SikeL b ilal Pk arided 5o
l'ayer conprises pmpb{x\akt@mbﬁ%wée?@aate th8 larhNBRS d iR 1R indae aB&MBIEAL Yonditions,
conprising, a substrate; 111/91125 a_ | am nate; and -30 PCT/ US00/ 287117
an i mage recé#ist bassporhynaper: e indicadng itkat ghe rateefagiplo pdiasiognbeteyeerp dhe paper,

between the E@éﬂn@?&ﬁd AlfndtD§at gpeﬁerr - the internal strength of the paper.
20 A piece of the laminated sample was placed in each of a 66°C/98% relative
humidity, a 32°C/90% relative humidity, and a 66°C/ambient humidity environment for
11 days. The various environmental conditions did not noticeably change the image
quality. Significant force was required to attempt separation of the laminate from the
image at a 32°C/90% relative humidity, and upon doing so the printed image split
25 (leaving part of the image on the laminate and part remaining on the paper) such that

neither the paper nor the laminate were reusable.

Example 2
An ink receptor composition was prepared as in Example 1, except that 635 parts

30 of Composition A were used and 35 parts of Composition C were used. This ink
receptor composition was coated, printed, and laminated as in Example 1. After

coating, the security features in the passport paper were readily observed through the



5 40. The inmage retaining assenbly of claim 39, wherein each projection of
the image receptive |ayer conprises one or nore crosslinked hydrophilic
organi c pmobimedes. 41. The image retaining assenbly of cl @& 2sverein
the image receptive to layer conprises pgby( N-vi nyl pyrrolidone). 42. The

i mage retaining assenbly of claim39, whéerein the inmage receptive |ayer
conpri ses pol y(N-vinyl i m dazol e)é_ 15 43. The image retaining assenbly of
clai m 39, wfernsas e Hxsawpde lecdpeiinase spelitycafinsr prigingpwpy siilar to that of
vinyl | act amg) ﬁl 1. The image retaining assenbly of claim39, wherein the

i mage receptl ve ayer conprises poly(N-vinycaprolactan). 20 45. The inmge
retaini ng assenbliypaf attdnipiifl 40 sepabete eelaibitd fie@ahe guRldt Wbl @bndifioly, | Ses
-pol y(vi nyl pyri di ne 46. The | nmage retaining assenblg of claim 40, wherein
the one or TP GasSHORAPANCE 1SS, mslmtlag rtBeinthgi lafﬁéfaélral adhesian\betwesndhe maper,

m crong and ly of claim 40,
\/\/nerelrg n theaéé%ﬂéﬂ%%ggld&l%@%sgﬁ e?atermﬁlefhg?rﬁgrg%ﬁg?eh%{lgfcﬁéﬁa%b%gt ween about 0.5

m cron and about AQfecsi &rmeaamﬁﬁte%sammewwqg@edahedaah of a266°OM8% refatiok ai m
40, wherein the one or nore particles have a nean di ameter of between about

1 nicron andluabdiw, aF2° Qi oralative umidity, 9@2§6°@@ﬂ¢w bepdlitysnyironmentTios

i mage retaini,ng assenbly of claim 39, wherein the substrate conprises a

por ous subst at®% 50. The i mge retaining assenbly of claim 39, wherein the
substrate 5 corrpm&esarﬁa@eénvu%ﬁmeme cofidieieny dinbi MetiGABRBhange the!igiage 39,
wherein the lamnate is fixed to the substrate and the inmage receptive

| ayer @i th mabrcrhesﬁmxlan forep as ThExpmalgel rVéitSa!ieﬁillmjji &g@mptysmra@pmqﬁtbg

wh he || h
mge ret o ARk Snfe 1R R 32 C00Y el RRRY, ST RO Soind $Rits Blived og
to the lmg‘infa@&@;ﬂit'(léﬁvﬂng)bﬁh ok fnliRe DARAE Ia%nﬁatejaﬁd Part ré}ﬁﬁnin'gf’cﬂﬁthé%ﬁé i ng

assenbly of claim39, wherein the |am nate overlaying the inmage receptlve
| ayer i ncl udueh that n@theaﬂn%rpapgalorﬂmlammg@wp@trausabi%g assenbly of claim 39,
wherein the | am nate 20 overlaying the imge receptive layer includes atie
| ayer conprising ethylene-acrylic acid copolyner. 56. The inmage retaining
assenpd y of Edamiple 39, wherein the |am nate overl ayi ng the i mage receptive

| ayer includes a tie |layer conprising ethylene-vin 2s acetate copol yner.
57. The i nmage retAf WQC%@MWSWW@WW Wéﬁéﬁ@l’l%b exegpt that g5 parts
overlaying t ept.lVv n 3 he
rage et ai o BRRId A° el et St 28 Hale o inloshlch ERDLE Nheed T Tt ink "7
optical |y t rreceppar mﬂposxtndﬂﬂw@i/o&ﬁhﬂﬁ pritzd Peild Usainated 7457 in Example 1.  After

coating, the security features in the passport paper were readily observed through the

20 coating as in Example 1. The image quality after printing was similar to that of
Example 1.

Upon attempting to separate the laminate from the image at ambient conditions,
the passport paper tore, indicating that the interfacial adhesion between the paper,
coating, and laminate was greater than the internal strength of the paper.

25 A piece of the laminated sample was placed in each of a 66°C/98% relative
humidity, a 32°C/90% relative humidity, and a 66°C/ambient humidity environment for
11 days.

The various environmental conditions did not noticeably change the image

quality. Slightly less force than in Example 1 was required to attempt separation of the
30 laminate from the image at 32°C/90% relative humidity, and upon doing so the printed
image split (leaving part of the image on the laminate and part remaining on the paper)

such that neither the paper nor the laminate were reusable.
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pol y(vi nyl pExamplee) .

An ink receptor composition was prepared as in Example 1, except that the

20 binder used in Compaosition C was HYCAR 26084. This ink receptor composition was
coated, printed, and laminated as in Example 1. After coating, the security features in
the passport paper were readily observed through the coating as in Example 1. The
image quality after printing was similar to that of Example 1.

Similar force as in Example 4 was required to attempt separation of the laminate

25 from the image at ambient conditions, and upon doing so the printed image split
(leaving part of the image on the laminate and part remaining on the paper) such that
neither the paper nor the laminate were reusable.

A piece of the laminated sample was placed in a 32°C/90% relative humidity
environment for 4 days. This environmental condition did not noticeably change the

30 image quality. Similar force as in Example 4 was required to attempt separation of the
laminate from the image at 32°C/90% relative humidity, and upon doing so the printed
image split (leaving part of the image on the laminate and part remaining on the paper)

such that neither the paper nor the laminate were reusable.
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Example 9

Ink receptor Composition D was screen printed onto 10 point 110 pound paper

10 (Springhill paper from International Paper) using a 157 mesh screen (61 threads/cm).
The coated material was dried in an oven at 100°C. The dry material was then printed
using an EPSON STYLUS COLOR 850 inkjet printer (available from U S Epson, Inc.
of Torrance, California, USA) as in Example 1. The resulting image exhibited high
color density and excellent line sharpness with no bleed or feathering between colors.

15 A piece of CONFIRM 1301 security laminate was placed on top of the image, and the
construction was laminated using a TLC MODEL 6060P PASSPORT LAMINATOR
with an interface temperature of about 138°C. Upon attempting to separate the
laminate from the image at ambient conditions, the paper tore, indicating that the
interfacial adhesion between the paper, coating, and laminate was greater than the

20 internal strength of the paper.

Example 10
Example 9 was repeated using a 230 mesh screen (90 threads/cm). Image

quality and laminate adhesion were similar to those observed in Example 9.

25
Example 11
Example 9 was repeated except that the ink receptive composition was applied
to the paper using a notch-bar coater with a 2 mil (0.051 mm) gap. Image quality and
laminate adhesion were similar to those observed in Example 9.
30

Example 12
Ink receptor Composition D was screen printed onto the adhesive side of

CONFIRM 1301 security laminate using a 110 mesh screen (43 threads / cm). The
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construction was placed in water for about one hour. Upon attempting to separate the
laminate from the image, the paper tore, leaving the laminate adhesive still completely
covered with paper fibers.
15
Example 13
Example 12 was repeated using a 157 mesh screen. The image exhibited high
color density with slightly more bleed/feathering than in Example 12. After lamination
to the paper, the adhesion at ambient conditions between the paper and the security
20 laminate was similar to that observed in Example 12. A piece of the laminated
construction was placed in water for about one hour. Upon attempting to separate the
laminate from the image, the paper tore, leaving the laminate adhesive mostly covered

(less than in Example 12) with paper fibers.

25 Example 14
Example 12 was repeated using a 230 mesh screen. The image exhibited high

color density with more bleed/feathering than in Example 13. After lamination to the
paper, the adhesion at ambient conditions between the paper and the security laminate
was similar to that observed in Example 12. A piece of the laminated construction was
30 placed in water for about one hour. Upon attempting to separate the laminate from the
image, the paper tore slightly, leaving the laminate adhesive with some (less than in

Example 13) paper fibers still attached.
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4, The image retaining assembly of claim 2, wherein the image receptive
15 layer comprises poly(N-vinylimidazole).
5. The image retaining assembly of claim 2, wherein the image receptive

layer comprises poly(N- vinyllactams).

20 6. The image retaining assembly of claim 2, wherein the image receptive

layer comprises poly(N-vinycaprolactam).

7. The image retaining assembly of claim 2, wherein the substrate

comprises a porous substrate.

25
8. The image retaining assembly of claim 1, wherein the particles of the
image receptive layer define interstitial spaces.
9. The image ‘retaining assembly of claim 1, wherein the particles of the
30 image receptive layer define a plurality of tortuous paths extending between a first

major surface and a second major surface of the image receptive layer.
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12. The image retaining assembly of claim 1, wherein the particles of the
10 image receptive layer have a mean diameter of between about 1 micron and about 30

microns.

13.  The image retaining assembly of claim 1, wherein the image receptive
layer has a thickness of between about 1 mean particle diameter and about 10 mean

15 particle diameters.

14.  The image retaining assembly of claim 1, wherein the image receptive
layer has a thickness of between about 1 mean particle diameter and about 2.5 mean
particle diameters.

20
15.  The image retaining assembly of claim 1, wherein the image receptive

layer has a thickness of between about 2 microns and about 100 microns.

16.  The image retaining assembly of claim 1, wherein the image receptive

25 layer has a thickness of between about 5 microns and about 50 microns.

17.  The image retaining assembly of claim 1, wherein the substrate

comprises paper.

30 18.  The image retaining assembly of claim 1, wherein the substrate

comprises passport paper having at least on security feature.
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21.  The image retaining assembly of claim 1, wherein the image receptive

layer further includes a binder, comprising vinyl acetate.

10 22.  The image retaining assembly of claim 1, wherein the image receptive

layer further includes ethylene and vinyl acetate.

23.  The image retaining assembly of claim 1, wherein the image receptive
layer further includes a binder, comprising a copolymer of ethylene, vinyl acetate, and a

15 monomer with acid functionality.

24.  The image retaining assembly of claim 1, wherein the laminate is fixed

to the image receptive layer with an adhesive.

20 25.  The image retaining assembly of claim 1, wherein the laminate is heat

sealed to the image receptive layer.

26.  The image retaining assembly of claim 1, wherein the laminate is heat

sealed to the image receptive layer and the substrate.

25
27. The image retaining assembly of claim 1, wherein the laminate
overlaying the image receptive layer includes a tie layer.
28. The image retaining assembly of claim 1, wherein the laminate
30 overlaying the image receptive layer includes a tie layer comprising ethylene-acrylic

acid copolymer.
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10
32.  The image retaining assembly of claim 1, wherein the particles have a

water absorbing capacity of between 40 ml/g and 0.1 ml/g.

33.  The image retaining assembly of claim 1, wherein the particles have a

15 water absorbing capacity of between 20 ml/g and 0.2 ml/g.

34. The image retaining assembly of claim 1, wherein the particles have a

water absorbing capacity of between 10 ml/g and 0.5 ml/g.

20 35.  The image retaining assembly of claim 1, wherein the image receptive

layer has a weight of between about 0.5 g/m* and about 250 g/m®.

36.  The image retaining assembly of claim 1, wherein the image receptive

layer has a weight of between about 1 g/m? and about 100 g/m’.

25
37.  The image retaining assembly of claim 1, wherein the image receptive
layer has a weight of between about 2 g/m? and about 50 g/m>.
38.  The image ret~ining assembly of claim 2, wherein the image receptive
30 layer comprises poly(vinylpyridine).

39.  Image retaining assembly, comprising;

a substrate;
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the image receptive layer comprises one or more crosslinked hydrophilic organic

particles.

41. The image retaining assembly of claim 39, wherein the image receptive

10 layer comprises poly(N-vinylpyrrolidone).

42, The image retaining assembly of claim 39, wherein the image receptive

layer comprises poly(N-vinylimidazole).

15 43. The image retaining assembly of claim 39, wherein the image receptive

layer comprises poly(N- vinyllactams).

44. The image retaining assembly of claim 39, wherein the image receptive

layer comprises poly(N-vinycaprolactam).

20,
45.  The image retaining assembly of claim 40, wherein the image receptive
layer comprises poly(vinylpyridine).
46.  The image retaining assembly of claim 40, wherein the one or more
25 particles have a mean diameter of between about 0.1 micron and about 400 microns.
47.  The image retaining assembly of claim 40, wherein the one or more
particles have a mean diameter of between about 0.5 micron and about 100 microns.
30 48. The image retaining assembly of claim 40, wherein the one or more

particles have a mean diameter of between about 1 micron and about 30 microns.
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to the substrate and the image receptive layer with an adhesive.

10 52.  The image retaining assembly of claim 39, wherein the laminate is heat

sealed to the image receptive layer.

53.  The image retaining assembly of claim 39, wherein the laminate is heat
sealed to the image receptive layer and the substrate.
15
54, The image retaining assembly of claim 39, wherein the laminate

overlaying the image receptive layer includes a tie layer.

55. The image retaining assembly of claim 39, wherein the laminate
20 overlaying the image receptive layer includes a tie layer comprising ethylene-acrylic

acid copolymer.

56. The image retaining assembly of claim 39, wherein the laminate
overlaying the image receptive layer includes a tie layer comprising ethylene-vinyl

25 acetate copolymer.

57. The image retaining assembly of claim 39, wherein the laminate

overlaying the image receptive layer is optically transparent.

30 58.  The image retaining assembly of claim 39, wherein the image receptive

layer is optically transparent.
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61.  The image retaining assembly of claim 40, wherein the particles have a

water absorbing capacity of between 10 ml/g and 0.5 ml/g.

10 62.  The image retaining assembly of claim 39, wherein the image receptive

layer has a weight of between about 0.5 g/m? and about 250 g/m’.

63.  The image retaining assembly of claim 39, wherein the image receptive
layer has a weight of between about 1 g/m* and about 100 g/m>.
15
64,  The image retaining assembly of claim 39, wherein the image receptive

layer has a weight of between about 2 g/m* and about 50 g/m”.

65.  The image retaining assembly of claim 39, wherein the image receptive
20 area includes a region in which a ratio of an area of substrate not covered by the one or
more projections to an area of the substrate covered by the one or more projections is

between about 0.02 and about 4.

66.  The image retaining assembly of claim 39, wherein the image receptive
25 area includes a region in which a ratio of an area of substrate not covered by the one or
more projections to an area of the substrate covered by the one or more projections is

between about 0.05 and about 2.

67.  The image retaining assembly of claim 39, wherein the image receptive
30 area includes a region in which a ratio of an area of substrate not covered by the one or
more projections to an area of the substrate covered by the one or more projections is

between about 0.15 and about 1.
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69. The image retaining assembly of claim 68, wherein the hydrophilic organic

particles comprise poly(N-vinylpyrrolidone).

70. The image retaining assembly of claim 68, wherein the hydrophilic organic

10 particles comprise poly(N-vinylimidazole).

71. The image retaining assembly of claim 68, wherein the hydrophilic organic

particles comprise poly(N- vinyllactams).

15 72. The image retaining assembly of claim 68, wherein the hydrophilic organic

particles comprise poly(N-vinycaprolactam).

73.  The image retaining assembly of claim 68, wherein the image receptive
layer comprises poly(vinylpyridine).
20
74.  The coating solution of claim 68, wherein the particles have a mean

diameter of between about 0.1 micron and about 400 microns.

75.  The coating sofution of claim 68, wherein the particles have a mean

25 diameter of between about 0.5 micron and about 100 microns.

76.  The coating solution of claim 68, wherein the particles have a mean

diameter of between about 1 micron and about 30 microns.

30 77.  The coating solution of claim 68, wherein the solvent comprises a glycol

ether.
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5 ethylene glycol.

80.  The coating solution of claim 68, further including a binder.

81. A method of making a laminated article comprising the steps of:

10 providing a substrate;
depositing one or more projections on a first major surface of the substrate;
positioning a laminate so that it overlies the second surface of the substrate; and

bonding the laminate to the second surface of the substrate.

15 82.  The method of claim 81, wherein each projection comprises an image

receptive material,

83.  The method of claim 81, wherein the step of bonding the laminate to the
substrate includes the step of applying pressure to the laminate and the

20 substrate.

84.  The method of claim 81, wherein the step of bonding the laminate to the

substrate includes the step of heating the laminate.



