. WAKYZ[ e3ed66To%+ r 7tv0 (11/9GLl12 |1 PCT/US00/28718 * t CO1 SO* .1 ..

POLYPROPYLENE CARD CONST, 002* Field of Invention The present
‘I ||| retaini ng cards. Mor ePEEUBIOCSIEY | Y,

i nvent i oMyoaliabae gener a
the present invention relates, to |mage retaining cards for such things as 5

ident rds, a driver's I|icenses; passports, and the Ilike.
Back m"m"mm”mf' catl on cards and rel at ed rod CtS(EI been used for
nmany year,g,as, a neans AP YBENE ity and

credential's.” These i dent| f| cation calflgla o%ﬂw%ﬁt‘? r;ypl cally kept on the person

of the card holder. For exanple, th kept in the card holder's
wal | et. Identific@hé Qresent diventionofdfes wehdrhltedoOfinapedaéthiningasardst 0 Médeai n

.entrance into a controlled area. During daily use, the identification card

may be f| exepartieyad, dh¢ presenteinvention felatesdle imaga Tetaining wards fensuel Hungs
card may be s ed tq repeat.ed flexin Ide ation cards frequently
devel o cracigg‘%%ﬁé?'b?ar %I A VRE ecdies R%sg{’ ‘?8}5‘25}}6 hg( ®f1 exi ng during use.
Summary of Invention An inage retaining card in accordance with the present

invention may be utilized as an identification card, a driver's license, a
passport, etc. An inmmge retaining cardackgmondccor dance vvith t he present

i nvention conpris substrat e a Gov and e rec tive
material di sposedf%8€Q@§Hnt%é S ?fﬁ’tsferag?cgpquruﬁt@ﬁ@y & V&R uts%(g 5%' yﬁ%%p
substrate st pjiedddoe P&Q&W 105&Babis H%tlﬂéﬂtﬁy bAY Bfedantihls 'Phébfa%élﬁﬂcéﬁ&n cards
optional substrate l'ayer. In a useful” enbodi nent, the substrate |ayer

of thdOsubst amttgplsal]ylkq)tmn tleopersomsefsthe cardl hwddero IFof |enampln thegard ingy balkbgt
useful enbodi e sybstrate r of t sub trat ruct onpri ses
pol ypr opyl endt t aé‘} BP@%? P’Y?i] i%ﬁf?woa&@ eﬂn‘{tﬁ'z‘?ié’“& g%@nﬁ 1510
Lnvention. 1 BGiaRiGahed fird 2¥BHirAA drbF Bmmgaai &éebﬁierlasralﬂcwod &t m 't

f or med ut|I|2|ng Co-extrusion process. BEr ticularly preferred

enbodi ment, flaedsepamtadt. EEvemyveliendnsighe a wakketathb lidremti ficeftiomectaed may be sutjéateli tog
thetlelayer rial to enh nqeth dhesi.o bet trate t

| ayer and suB@F?tégéle’I“H%erI de Sarﬁ‘é?fﬁﬂﬁnﬂﬁr&@éesw € %&Pa/ér BBIF‘WEFpéH ene
exhi biyzs goo e, low cost, and good crack resistance.

a pre tgrred gongeggiﬁ%ﬁ%hﬁ§ﬂﬁﬁ&% 01/96112 -2 PCT/ US00/ 28718 substrate ti e
| ayer of the substrate structure conprises functionalized polyolefin. An

i mage retaining card including a substrate_tie ~ | ayer conprising
functionalized polyolefin exhibits to delam nation. In one

embodi ment, the i g Anlina %{Pq;ﬂh%g%a{ﬁh%%&hadcé iRRE pR&EntQhvéhtigh %{ayﬁ)%ru%{%ecﬁ

ponrrerlcfllm Ani ion car rsmganlmaereanlngcar

including a @ e aRatificasiop@bidrardrives’s licanse)th padsporg e, pAnniinenge d¢taining card in
m croporous pol yrrerl c . filmexhibjts desirable anti-tanpering

char a@ler i st peeprdange path the present inf’e"é't‘?nlcﬁﬁlj’éls?se% &fbrﬂrﬁtﬁ S('S'é’tcﬂ-‘rF’rf‘ SREHr Y e
h th | |
with the pr eﬁﬁ% ﬂe@e gé 'n?:ﬂ dgsﬁ ?E{Hrﬁok?)\érggx %uﬁ)srtf'a'?é Ft‘?uétgpegﬁldv‘fhla cf)p& The

substantial ly ST or exanple ring am nat1 on,
the i mage 10 sut%ﬁﬁt%tdtt‘ﬁetulﬂ@b@hpﬁées aByibsitatelagér, andi sspreferiedbut loptiormahgebstrhie tie

preferred enbodi nent, the inmage receptive naterial is adapted to receive an
aqueous i nk fayemn an |nkj et printer. Aqueous ink froman inkj et printer is

D oo orpan e 1a B ke AU AL, B Slsa1hyer BY el AR FE bk ko3 RRorisdsh 2.

preferred enbodl d 1 ncludes a

havi ngsone opoljBlefinS M4 ipaticullyClisaful mwth othe SabBstrdté }la)Feﬂdithél sulilsltlatb rray
be suitable in"sone applications include, a picture of a human face, a

repr esent at i shugtirezcompnises falyrjepylpne. fn 2 prefatred m@b@@watdaow ‘Mlﬁh the present
cardhol der' s.si

optically trém’ggnat:ﬂl? ﬁ?m%&l?refe ?R%d '!gf} %uggtﬁtte n% laa?’ns()\ell(ra %gfhsr:ﬂeﬁs £

Jilmis pref eplegbhsis® eﬁrb@ésst hin R pattiedlar? ﬁ préfeged remohanemtemd stibbrateo thye:he

-

cover. Also in a preferred enbodi nent, e cover is fixed to the i mage
receptive matcempakes afbicncb&ﬁmtmalsbyclhdmg theotiel laygr, materiahioy enhanceathei adhesicsr d
including a cover t bonded to,a |rra e receptive material having a

printeéd | mag e'dYes?Bé Ha@ﬁ‘q ¥er§3fj15‘é fY%i t s desirabl e anti-tanpering
characteristics. g Qﬁﬁgé Cl‘é{af?!{m% aiiqﬁclﬂaxﬂgeﬁél&ﬂx%pbﬁﬁ@r e)ﬂﬁ)lﬁie%%@t fadigrPm

the i nmage receptive nateri al rint Ihage”w || be substantially
di storted andésistandesiavoyest, dadr geodarcmok redistan ey dlel arpraferied nemizodirert] e of

the ink may adhere to the cover and a portion of the ink may



adhere to the imge receptive material, nmaking inmage alteration difficult.
Brief Description of the Drawings 30 Figure 1 is a partially expl oded
Cross- secwioanabinei ew of an image retaining card includi ng BCEUBEY282L8e
structure and an inmage receptive material ,in accordance with the present

i nventi on; WO 01/96112 _3_ PCT/ US01/ 287%8 Fi gure 2 is a diagrammatic
representation of a method in accordance with the present _.invention which

maydbef uti | i subgtrets Healwercef gie sbssustvgiuee semprtearingonglized; BRAYRICHt 4ithi ng
i 1 onal  nsgasb e B kb SRARENS Byl BRI Al holyolctin,

utilized to &xdibitsctiod reditarfoehs ideRintnatibauct ure of the inmage retaining card

.of Figure 1, Figure 4 is a diagranmatic representation of a nethod in
accordance with t reops embodimenty thetimege vaceptivermytend igcomprised ofp MicseRAIPE t he

substrate structure .and the, i , receptive.material of the i e retaining
Sard o Fi quptmenc &R (A fnestRion AL hontPoE B fbms Vernle HRORohEREA e
of an additi ﬁﬁ@bp&%npgbmhcqﬂmaghdl ﬂﬁﬁﬁagﬁeérﬁitéﬂ B8 thé hficrop6tdudipdfynidiic film
internmediate structure i'n accordance with the present invention; Figure 6

i s a di agr ameshibits desipatds enti-tanipening charactetisticsl bf particulars ift anrigagé eetaining card

internedi ate.structure of, the image.retaining ,card qf .Figure.,5; 15 E re 7
15 g?i Hejminated

1, QU
i s a di agr amhFOrdangs Suith the ippeset inygntighy s Pelaminategd; thsgPopted dBP&%a‘Y"‘n t he
i ntermedi ate gzl aigy d [ on H is
a partially g‘)%{)sfdgggy %rsgis—tgagggil ongtlréy‘\?ia'evgrH crn[&il gﬁﬁl Eagﬁ?%ﬁgﬁﬁ’g’ﬁgg’éﬁ?’rgﬁ’?ﬁ%ﬁg an
i mage 1Pet ai nrevgpiivae matenal acaystataohe disturtifg theemageesent i nvention. 20 Detail ed

Description of the Preferred Enpodi nents The foll owing.detail ed description
shoul d be read vi ha PEAFETehHEDQmEHe EHAEHERSEPTIvE MiFiaH 17 pboted tordenaiee n,

di fferent drguw : Ll K 0. A i
hi ghly di agr g é&tq? éﬂ ggg??? ?ﬁ%e%rghé%fj e%gg%eﬁgsffc;gﬁgqg%\e& R)gtﬁ teﬁ% Z)Eeé‘grgé‘dt o]
limt the scepeusdinkjeepiimtesniré mradilxwaitablest lolv wenst ructi ons, materi al s,

di rensi ons, and 25 manufacturing processes are provided for var i,oug,

el ements. Those sk 2| Rrgferred tembogiment the image getripws; oed nRiwdes o Pinied dagkl es
provi qgd have,aub bAD6EmBl SEIM A% MEGRRIE e Butth haiEAGutibl Al Be byl
partially epro P ORS S BCtignal i ew of “an I mage retaining c rd 100 i n

accordance Wi Borhd @pplicatieny incldend ipltfure loTegkum®t ficel ) geprasetitatioh ofanpimaes a
30 substrate structure 102, an internedi ate structure 104, and a cover 106.
As shown in Bngenpsing, and grepresantation of pcardhglder’s signatyredi sposed bet ween

Tt er e ate st uddt Sres TR, thE &P FoRoriy B BRIGEY wansparent

polymeric film. An optically transparent polymeric film is preferred, so that the printed

20 image may be viewed through the cover. Also in a preferred embodiment, the cover is
fixed to the image receptive material, for example, by heat bonding. An image retaining
card including a cover heat bonded to an image receptive material having a printed
image disposed on its surface exhibits desirable anti-tampering characteristics. In
particular, if the protective layer is separated from the image receptive material, the

25 printed image will be substantially distorted and/or destroyed. For example, during
delamination, a portion of the ink may adhere to the cover and a portion of the ink may

adhere to the image receptive material, making image alteration difficult.

Brief Description of the Drawings

30 Figure 1 is a partially exploded cross-sectional view of an image retaining card
including a substrate structure and an image receptive material in accordance with the

present invention;



-4 PCT/ US01/ 28718 structure 102 and cover 106. In a particularly preferred
enbodi nent, internediate structure 104 is heat bonded to substrate
structurewdOd/gand cover 106. Substrate structure 102 conprPGEES®/28TIsSt r at e
| ayer 108 and a substrate tie |ayer 120. gnternmediate structure 104
conprises an inmage receptive material 122. As shown 5 in Figure 1,

Floure 1. i mge. s BB 7 ol AAETRNG B ap R hedndbed & ReRomee fu the
overlays s ugggge?ﬁ fviehtfor @}gr:;ﬁ gg)ag%e eHLEd tolBABrieRIMel seBfirae BIrditefel df\Re IHgR! | al

124. In Fig 1, i1t may reciated that protective material 124 ot
cover 106 oveetdisiygcandeddigueedépti ve material 122. A printed i nrage 126

.conprising an ink_128 js di,sposed .proximte i e .receptive, mater,i al
122. In a prefer r@@“ B éfégﬂa‘,mlaﬂg TgRI8SEREAGR {‘T’?g’é a‘i‘ﬁt‘%ﬁié‘gﬁﬁ@qeﬂleci%ggnclen a
particglarly. hiStchl 6 ISR L £
-adapt eg for ﬁ@é%ﬁﬁ%ﬁg}tﬁﬂ%ﬁbp” nqther?fky ?’%gtdg&?g? al ni ﬁ%ntgg(r% Séiﬂé%e gﬁéﬁ%ﬁ? el
may conpri setheimagteretditing edrd @f Figmrell; a driver's |icense, a passport, etc.
having a printed ijfmage 126. In a preferred enbo?inent, 15 printed inmage 126
i ncl udes one or nBigETesddLRdAETIMBALG sepreseniation 6T grmethed,in agcordance vathyrhech
may be suit | I i 4+ naGl.ud i n , a
oprosent at | Brscest TR 3 6B GPBUAN 6 Beerl é WiGhufle SR WILHE O
a car dhol der infaggirgdeptivé MateBalostith@intageaytainingatdofFigirefler red enbodi nent,
substrate |layer 108 conprises a polyolefin material. |In a preferred

embodilfent , subst Figuee $ syaapartidly e@abépqi sross-pRstippal yisy ehan additiongheabedimgntn ng
d incl udi . ROl i ; hi_bj Lan..
Cesist ance. Obgt Pa R ALhE cHERUOBE ST HREEIE b RO R B BRI ity the

Exanpl es of piekdiifvendidrth may be 25 suitable in sone applications include
cal ci um car bonate, fumed_ silica, precipitated silica, alumna, alkyl
quat er nary anmoni Bigutreft niat diagrameaticqTepresentation ofnimnethedrodt Fbriratingnthee,

l ay, kaolin, .tal titani id hal k. ,beat onite, al uni ilicate,

Car 2 umoi 11 Ioagroiall stileh i bR e reteinifly fard BFBPRC, Barfum sui fator

silicipgm oxi de, be{dyrd1y ¢4 8 g@maﬁ@%@&éx@aﬁoﬂmﬂq&%hm théthod o€ Eabrightaps
e

fibers, polymeric fibers, ' 30 graphi fibers, wollastonite, and the I ke.
I n some casetheiinterragdidse sohectireatfitee inmge miaivingsatsofifigwelSayer 108. In a
useful enbodi ment _tfhe {hickness of substrate |layer 10 .or to 0SSi ng)
is, for exanple, Figyps F/Wﬁajﬁ’_@p‘p_ %@ﬁﬁ%ﬂ%%ﬁggﬁg@dwi S’@E‘%’a‘egbout
2500 m cr OnS of hinheRlrthBlnfsRAr RO AR whiflPth Brlitdivenfiby Subst rat e | ayer
108 (prior to ensoo sing) I's, for exanple, between about 1S0 and about 1500
mcrons. In a particularly preferred enbodi ment the thickness of substrate
llayer 108 (prior to embossing) s, .for exar I? he en _about 500 and about
1000 rcrons. 5 The parti€tt et tHICKHIESS W e dererrd- '- he desired
flexibility of thepsasibwiigddiitddRstiilhlshéntd 88 rdadaain@rdFieqs M danis,

ot her devices in substrate layer 108. In a preferred enbodi nent, substrate
| ayer 108 i sinf whiehl like elembsts imtiffetdne drawings 4@ Qumbered iphke fashibmr The dravfingy ed

enbodi ment, sybstrate |layer 108 js fixed to substrate tie |ayer ,120,during
f or mati on of “K‘Ffi‘ arayughly diagrammatig, gepigt E‘%l?"l“’d‘i?‘ﬂl?f)‘%ﬁ“ﬁ‘éés%“.d pegiat datgadsdytor

ti on of ” G, s )
et voon e STRA? Seaber AL R, BRIRU@nArTh) Sl R

bet we@s subshfagtifacturifg lpeycesses are provided for various elements. Those skilled in the art will

recognize that many of the examples provided have suitable alternatives which may be
utilized.
Figure 1 is a partially exploded cross-sectional view of an image retaining card
100 in accordance with the present invention. Image retaining card 100 comprises a
30 substrate structure 102, an intermediate structure 104, and a cover 106. As shown in
Figure 1, intermediate structure 104 is disposed between substrate structure 102 and

cover 106. In a preferred embodiment intermediate structure 104 is fixed to substrate



120 and substrate | ayer 108 may be increased by bl ending substrate tie

| ayer material into substrate |ayer 108. Substrate tie layer 15 In a

pr ef err edwerhogiipent, substrate tie |layer 120 is conpri sedaf/uso/28718
functionalized polyolefin. An inmage retaiping card including a substrate
tie layer conprising functionalized pol yc')ﬂ'efi n exhi bits good resistance to
del am nati on. Exanples of fiznctionalized ol efins include anhydride

nodi fi ed pol §ipictisg| W3eandaeover i f led pastigaaidt preferredh embetlioneat Hyptermediate

nodi fi ed pol yol ef i . Exampl es ,of commerci al | 0. avail a mat eri al s which
Ty be sul canistirk 108 iBeafBrEaft s R Gl B BIE, Tane viny
acetate pol yner, S{E&ttﬁt\é"éﬁbcﬁlwmzﬁ@bﬂbﬂ{éﬁ)ﬁ's@bﬁra‘f@ﬁk&i B &idw hiRgatéiteylayer
.acetate polymer, ELVALOY 741 resin nodifier, and FUSABOND pollynerl c

coupl i ng ageh20. whitermediate structuse Hid rcomprises amimiagergceptiveomaterial, 123, Asrshowa
Nenour s and | any of W.I| mngton, Del aware. 25.Sub ate tie |ayer..120 may
. be corrgri sedlggﬁg‘g?ﬁef‘fbﬁtﬂt&nieé g ﬂ&ﬂ?‘yﬁﬁsﬂtﬁwef ?@{n %‘ﬁ‘@ aéﬁ?(?‘?"i/ma]?“lﬁ"rgcope
of the preseptimhpy RAREHRR - mdrs I beor tierRURld @hRtud i 65 0 UEYayB SubittufeaR] lﬁ?rérn
sonme applications include acid and/or acrylate nodified ethylene viny

acetat e pol yhaf. sC¢&vAPS campsistsiaderotestive inetdriel Y24 IrEigueet b ip olay be appreeiated
car bon nonoxj,de nodified e.tﬂﬁéﬁ?nt‘g Vi n acet at.e pol

E%/mer. 30 I.ag g preferred
enbodi ment ofat HAtesHye materia er Merlaysdmppg receptive material 1425 ubst r at e
| ayer 108 are for ged.isel!ihal MEAGAY SIOKP | ©F 68 Sii :hheul y
preferred enbodi nen flhktsegbl?t?agg?leﬁl gg@?ﬁ%ogségoﬂn%rlise?? Iogﬁ(gpg?ﬁrrgtt%erﬁges
i ncl uddng t heecepthd® rhiité96 122, REH pisteived Rnbddintent,iink 112§ @ompeitesranaaquebdus ink
enhance the adhesi on bet Wer(fn substrate ti 120 and substrate ] ayer

e |layer
108. | mage r &% pih deparhculariypreferred w@@p?@dn%dﬂémqmws PRagrequsdaktife
mat eri al 12ZaC'}a%te(aqu{lgesiﬁqn%-eq_risdﬁteqpen- cell, mcroporous film For exanple,
a suitable fi I's one conprJS|ng essentially linear ultrahigh nolecul ar
wei ght pol yet hyl elirggef deldisifig \6hidn 100 fof MRegure o wiagl adniprisé iaduidadtificatidas cand] iaal | y
wat er insoluble siliceous filler, having a weight ratio of the filler to
pol yner in tfdvenslicenss, Hpasspesineipdgving a priptpddmage K36 Hingg prefergd embadismant e g

in U 8 Pat_. : 383yl i Joy. pref I t. ol rage
receptive mbiited itasrae ihtiydrtoft BEiorE clliYinBiei PELARIBTRORBRY gl 0
i nks. Exanpl gsichf mepreesuithblb i sonad hpplicatiomt mcludé,Sa Widtare 6By hemaificplae in
sonme applications include TESLIN which is commercially available from

Pi tt sbur gh PEiPrasertatorapiaskumanHmeer print, 8 it ¢ade candi aoigpreserdatiangfra eardhpldas’s

i mge retainj.ng.card including a m croporous polyneric filmand an inage
printed on tﬂé&ﬁ?rgropor ous polyneric film15 exhibits desirable
anti-tanpering chgigghafliffet cs. In particular, if an imge retaining card
in accordance with the present invention is delam nated the printed imge
wi |l B8 substant ik # prefersedoemborimant, substiatstlnysy 488 cosprisssasnpplyolefin mateyial.

(rmge. 1 mmgel baTHETEE SpkBERRY, SuTRE L 108 oMot B BleRiShd o I
wi t hout 20 desdithg Rard neRidingea ﬁﬁigbieﬁn ALt REO RPerObxHItI8 gUTRIS Srhsidn Y@REdnes -

Exanpl es of materrals which may be suitable in some applications include
synt heti ¢ papest erackaredisigpes. heti ¢ menbranes. It is to be appreciated that

I

i mage receptive terial, 122 y CO i.se ven_or n- n terialg. It
is also to be apgg‘é%ﬁtré&eli‘yfrhé@?i'ﬂ@'g ¢ gﬁeapﬁﬁ?fe Fﬁ?‘@&gﬁlo\ﬁﬁég"%ﬁ‘f OWB}’?" e
synt hesi ¢ or sxﬁﬁblériﬁ‘lsox'ﬂﬁfaﬁﬁllc@{i(@ns ihﬁl_ﬁ&@cﬂ&ﬁﬁ%t aﬁ?ﬁﬁiedadﬂic_%?ﬁregiﬁnbt%d silica,
preferably at |east about” 10 pmthick. Printed Inage In Figure 1, it may be
appr eci at ed alominaa plkyht guatenmeye drioniamdi bsgnoonitd, palByli nquatermnanygeammecwpni ve
material 122. In a_preferred enbodi nent, .printed,.i e 126 is conpr,i.sed of
ink. In a pafeprgriione, slays g?‘ﬁ'@dt El‘it‘}ﬂ’éﬁf‘ oxigp, %&Sgﬁem@’ § 6“‘?"@'? cate,

_conprised of ce.llaﬁrln‘r’ﬁficggbéirﬁagﬁgﬁﬂh%rﬁ&a&?;ﬁ@i{ﬁm Gt tArisMbsiLAL enipmhhoﬁae,

inkjet printer. pted for use In jet printer 1s preferred
because i nkj bariym icatbensteabechmaita)i pseudoy dioklahite mical @lass dibers, poWhedit/ Hberd,2

30 graphite fibers, wollastonite, and the like.

In some cases it may be desirable to emboss substrate layer 108. In a useful

embodiment the thickness of substrate layer 108 (prior to embossing) is, for example,



-7 PCT/US01/ 28718 Ink in accordance with the present invention may include
many conponents w thout deviating fromthe spirit and scope of the present
i nvent i onwoM@gplkes of ink conponents which nmay be suit abl eCT/oS@@sers
applications include pignents, dyes, solvents, and binders. In a
particularly preferred enbodi nent, printed i mage 126 is 5 conprised of
aqueous ink. Exanples of solvents typicall¥ utilized in aqueous inks

1

i ncl ude wat ebetweemgbani S0ging abput 2H08tmigrasse Iy h peefbrredaabpdioeyt the shigknesoof | t

is to be apprecjated t ot.her fluids yehbe appli to i eceptive
mter ol 120 A6y A0 (PGt iR R er e BB Gibulstn oS0 AR
invention. P15 fibroRB IR 4 Hartidalrlh Dréfehed embsdimieht theZthRUndBBY sibdttd Rger
-processes without 10 deviating fromthe spirit and scope of the present

i nvention. EX@Srfprins tofembossing)ns for ekauplehetwtemaboub808 and abows 1090gvigeons.
licati i ncl ude. i nkj gt i.nt g I i nting, ..l hi

D e O kAP P B3 TPt Tl B R e

screen print §aGrabife) Hplichiia mRARSELRRIAY oIk devicddih BitithatdTBES 108, accor dance

with the present 1nvention may I nclude a security 15 indicia or a plurality
of security indi cima pfeferng esbadlimerdcsubstirate layer t@Rsisifixet ol sybstrateitietlayes 180. a
human f ace, representation of a human finger pri . bar code, and a
representati gh? 8 ”‘FW@HXQFEJ?F&? @P@‘Q@&Haﬁ@?@%eéﬂ%ﬂ% Fﬁé‘eﬂrtéﬁ‘éﬁ’sft@@ tie ﬂlyer
embodi ment, 8y &k j ari-al i
material 124 pr ?f'ugrggﬁ‘o&H %:ngr’r{p?ﬁ}é% @egshgg{ligr{ﬁeiagﬁ ?Hcﬁl?%éﬁ?ile%?r ?}lrgggsgéesn%ﬁe
pol ymdbli c fi heoordinse with thepprefent rimebntioh Qaodueata desiablycitrong bmidebétaker e
conprises an iononeric polynmer. Particularly preferred iononmeric palyners

are copol ymepubstiptedayey padh the subsirate tie bayes, | The band strepgth bepyigeg subgieatoderayers

Company prod |4 O e |1 cryl j .

i ononeric po?;f/&rr%rrl&sﬁl Slll}snS e'r:e f;axé; ﬁ%@‘é‘& 3’59?‘5’%%%{’ %&@g&%ﬁ%@%&e&@%}r glatenal
accept abl e f fito butstratedsy@ntiofise. Protective material 124 may be conprised of
other materials wi thout deviating fromthe spirit and scope of the present
i nvention. Exanpl Subsifatende layera) s whi ch may be suitable in some applications
inclu pol yvi nyl rch] or ] P . p ne { PP | et (PE)
acryl ﬂg pol yestepf %iéjffégrleﬁygo ?Cgﬁ‘t%ééd/ %)@I%%)tgogfll gaXéI: I?r?d l%o%‘%‘r%gq snga’
thereof. ' 3@nctiomliRéd fpelyokdine Mradi ret@ihi@k C€dri ViacloBing! 4 aubstafe it layer
optically transparent so that printed image 26 may be vi ewed through
protective nempiisng fipgtionafizest palyclefpy exhiits ggod rasistAnge ta delpmisatéon. | Bxamples

material 124 s fixed.tq | e.receptive .nateri.al ,122. 01/96112..

per Usoy, 25726 TR GERAT R pusRotE R aderppdiiec aett R .
124 is fi xedpbRolefifi) Cakd GRIWAnhGdride. Siddified] pdlyalefins.Zi Bxamplegasf apfinfrcially
pressure bonding process. An identification card conprising an inmage

retai @0ng cafvhileble|matenals avhithomay thevaitalle én seme ppplicadians s CEEVSA%ni"Hfage

receptive materi al having.a inted i j.Sposed. 5 .on its.sur e .
exhi bi t s desyishe ViRt acitaug pBhinkt %ﬂ%&?ﬁl it afylelgamo i £ viowl
protective | gyRite ipdlynRPAEBVRALAY 99 trBfn niBAGRT,F ARICPUS XBORAD YolydlerictddBpling
printed image will De substantially distorted and/ or destroyeéd. For
exanpl e, dur agent sxbichvre all icommescighyr aviaibablofromts LiIDkP ong e ddinaoues amd Chmpany

protective | aygr, and a pqgrtion of the ink may adhere to the inmage receptive
mat eri al , maR%l%m?‘ﬂaﬂg’ lgﬁc’l'[“é"f“zgti on difficult. 10 Additives Substrate

structyre 102, inkghdB 8t tavel 146 FEVREr hORHAE Wi |h@igni N
card 1230 may al | ?n‘éﬁde ad%'i%ti vegﬁg\ﬁ%gﬁ?p%ggi ati ngr f?lgpngtgt%{@gﬁplétatgir?d
scope of t hefipmethespirit awbsdope of thexpreyene mveditiomd dExampdes efihmatbrialaywhivh mayi ieabl e
O Pl O e H O S8 Oh B0+ a BT Sied bhyEnbingl acetate

polymers (EVA), anhydride modified vinyl acetate polymers, and carbon monoxide

modified ethylene vinyl acetate polymer.
30 In a preferred embodiment of the present invention, substrate tie layer 120 and
substrate layer 108 are formed utilizing a co-extrusion process. In a particularly

preferred embodiment, substrate layer 108 comprises a blend of materials including the



15 active agents, ultraviolet light stabilizers, viscosity nodifiers, and
the like. Exanples of fillers which may be suitable in sonme applications

i ncl ude cwloainseiiear bonate, funed silica, precipitated siliPEr/ustoesyisa,

al kyl quaternary amoni um bentonite, alkyl. quaternary anmmoni um
montnorillonite, clay, kaolin, talcum titani umoxide, chalk, bentonite,
alumnumsilicate, calciumsjlicate, magnesium carbonate, calcium sulfate,
20 bari um sufif iayer materipk ite enkance ghe ashesiombetaree sibstratedisdaysril20 and sulbgtrate
boehmte, m fa?’ rﬂgass fibers, polyneric fibers, graphite fibers,

wol | astonite, Relt™ addi t i ves, adhesion pronoters, and the like. Figure 2 is
a diagrammtic rephe té@jtivemMériah nmet hod i n accordance with the present
-invention which may be utilized to fabricate substrate structure 102 of

i mage 25 retaini né @apéfersd embadinente imageryegentive materipls 122 iseeomprised of an

CO- extrusi on s steglgn 110 incl ydi nqwa first ext.hﬁjeﬁ 112 and a second .. 1
‘extrudgr 114 OPEFegy TUGOPOTRAY Ho ésexgmplle,rgﬁul % li"hfs %pcp%'?’p”flfg eﬁ%ﬁ"&ﬁ?’g a
substrate | ayifidar WKraHiglR molétufhr Wil VhoTfathyidieO Hﬂe&ﬁiﬂ#ﬁ'ﬁﬁnel%l&vihéé Kan&arawd

materi al hopper 118 holding a substrate tie ]ayer material 130. met hod of
co- ext r udi ng sehstantiallt watsr insolublessiliceousriiller, having deweight ratie pf tife fidler {5 palymegr

substrate layer, material. 138 into first .nmateri ho r 116 .of fJr

xtruder - 11210 HenBPSI o 0. ReF dch Hodn St B Srecieseategh 8 Y Bty No.
include the 9138 195, PiAGI RBHGILRET pRESGrdd éinﬁcﬁﬂrﬁént”%é‘%é fdce mHeAals g2
mat eri al hopper 118 of second extruder 114. WO 01/96112 -9 PCT/ US00/ 28718

Subst rlé e | ayedifiedtte be @bmpatblamdthsoljet prating inks. [Expeplasaif epinaderci8ly axnidable ged
t hrough a coextrusion . head 132 utilizing first extruder 11 econd,

ext ruder 114Maeg@f5e iche Yy _gef%lftﬁt_ﬂs uBs 83t @pelisaiops acly TN S i,
accor dance V“cBHn&Fk{?ali}ra%ﬁﬁdﬁe fr%@h&%gghqs%qggg (ﬁaég?ﬁP bly strong bond

bet ween substrate layer materi al an ubstrate tie 5 | ayer materi al
130. In Figure 2, Asulidémificaticat reaed ucenpridihgi ans limuge evctdining cand eltichudirigora
head 132 and passing through a cooling station 134, A rewind station 136 is
al so il ust r SiearereuEpglymers filmand\gn HaageoRrinted Q8ttha maigroparaus pebaesic gy ng

stati 136 1,.Speathd ki « \\M r . orm I

140, . Benor Sl adck e b WAL R RRRALARY WERMIGEE & 4 ELE fefiohl caed
prior to wi néi agcor@xmepiith thé reseaehsenticpss dblaminaraly thee phnted divage iwillsiere
applications include annealing, quenchin corona treating, flame treating,
pl asma treat iS\l\‘{j,ta"élﬂlléf‘@meg,ang(quwﬁtﬁ@feda rigyampley duripg delamingtipn, the image

di agrammati c f i i+ thod in accordance with the
present i nven cﬁgﬁfﬁ%ﬁﬁlnﬁé}r %Ieet%wﬁfgglel%é ?\%"ﬁka ricate substrate structure
102 of 15 inage r @hagdire@ptiod GnatéHdl aR2Fmgyine dompriselfi GRUbEes materaly Sithda nd

station 242 is illustrated. First unwind station 242 includes a first roll
246 cA%ori si dgvieting from theyspifit engd peppefofathe (psesentainveniion. 2 Examplgs of materialy od

oo Ten . SHR. a0 S GG CRRE 55RO BRTBS TS B M

fromfirst reldmbififesand i? o bedpprectabydoth@h imadel redéptiver @imarill B2t By céinptib®n
248. In the enbodi ment of Figure 3, first corona treating station 248
i ncl udes a t WSyEREN’t NQToWoEen ZBeerialn dt dvelsode be appisciptedsthat image refeptivd i ty

of guide rollers. Subj ect. n ubst r at b.244.t0 corona treat

rior to coaltigehies malRhRErsf Dol an il alfeiets rheve BeRPE MR TR B
subst rat e Wely Féfbrabifisi BB Mot Y0y APlfcKE Or corona treating a material is
comercially available from 25 Enercon Industries Corporation of Menonobnee

Fal | s, W sconsin, PBnteddmagechnol ogi es of Hartland, W sconsin, and Corotec
Cor poration of Farm_ngton,. Conpecti cut. her surf.ace at jent et hods may
be ULilized wi t holk FEHVR Lif FgY PF BRRTEREred i PP"&#&_‘%‘&%@%’F dpesesmogiete

.1 nvention. | eeplive Widiatf fheatpept réﬁﬁg&%?nﬂda_%é}ﬁf gﬁ#x%? ”i]‘cﬁ?atgéeﬁG Sh

chem cal treating, and flanme treating. Equipnent suitab anme
treating a neomprisdd of i680 cbmaeparitianlhnly prefetrad|embfodonent) printeBuinrage 126 is

.Corporation of New . Rqchelle, .New York., Plas treating typically .involves
exposi¥y t he CRRPESC Tovhch iadgatedda be anelied in g spPierate with an inkjet printer. Ink

adapted for use in an inkjet printer is preferred because inkjet printers are readily

available at low cost.



WO 01/96112 -10 PCT/ USO0/ 28718 After passing through first corona treatnent
station 248, substrate web 244 enters a first coating station 256. In the
enbodi nentwoofi/9kigure 3, first coating station 256 conpri sescrEUsS@asT13g di e
2S8, a backing roller 260, and an extrudep_212 having a tie material 211
di sposed therein. First coating station 256 applies a substrate tie |ayer

220 5 t bstrat b_244.forni. bstr.ate struct 102. In Fi 3,
Substrate struct ul Toaciesdaks LG pirgetk; RnQn it fcliyds, iy SuBpaif

passing thropahodt §RinB%cth Md PhiAtl s E%Mﬁw?l%ka& iRRNERE ERafpIR® of ink

illustrated in Figure 37 In the nethod iflustrated in Figure 3, Tew nd
station 236 camparehtsz shicho maynbe ssubstile dhesmne wapplication indlodenpipments; odstes,240.
.Qt her process steps . be preforned on substrate 10Q structurge, 102 jor to
wi ndi ng. Fi giﬂl\éenﬁf i@gg%a??%r dirfaPRricylagly pectrired retoiment, duinirskiinage 126 s
accordgnce w ; i Qv e Rt T ﬁp@é] i, :

utili zgd to%%@%ﬁr%?e%gﬁgppgtlﬂgsﬁg&{g@ﬁ?e&ﬁ é a%%fp?rgglle u?'?a‘%@p?ll \g/@yer?ggéxrﬂfsal
122 of i mageinckidaiwateg ethylencl @9cslf dietiglene gdlycdlnahd puspslehe glydol.r st isinwd bed
station 342 is illustrated. First unwi nd station 342 includes a 15 first

rol | 346 conpinresiggd sha othen flyigs sraytherapplied te image ceptiver matetialel 220 withput

shown in Fig : r .S d fromfirst roll 346
and enters aﬂ‘%‘gﬁ%ﬁa‘f#ﬁgﬁéﬁtgﬁ%&% Sgg&f%fiheggégéﬁglun 6I’1H(; station 364 feeds

i mage receptive nBfiAfeddmage226 m Heaﬁbﬁ@dtémgtiﬁiiﬁ% Ay Aatingd procbReswirbdurrent
of Fiqure 4, lamnating station 362 includes a plurality of |amnating

rol | erld 366. deviatigpiremetheewpiritngnddscepaof the presanthiavemipnr ol Examplescef priating

ecbpt: ve rmiepody Ghish WP TECTeRe B Mg bAicBh MhilerinkRr ilipy R
present invegltixitug]lglé ﬂeﬂmﬁ)ﬁi%ﬁnﬁﬁg{%ﬂm intlg, tRétroStdliedrindag dadvire ;Zﬂmg,r ate

structure 10 orma laninate 368. 1n the enbodi ment of "Figure
| ami nat e 368sarsén rinting] valvs joty and sprayjet.362 and 25 enters a die cutting

station 370. In the enbodi nent of EA ure. 4, die cutting station, 370 .
el Los a out 11 ni eed uteh affardins b the préied e Bt R, Spourie
anvi | eyl i ndgydic/ & a@ﬂrﬁfiﬂfi}%f %cﬁxri@ﬁ ii%_dl'c?a. aanhes %fse@ﬁﬁty%@es%&m%? aPlGufd OM

| am nate 368. In Figure 4, a plurality of card anks” 376 are show di sposed

in a bin 3800f A hamanefade,382represerdatidny of e huevani figer pint] arbaracedgsanded t s

die cutting station.and.j,S wo nﬁ onto a roll 340 of a 30 rewind station

336. Having f%%seﬂ%gew’ﬁﬁ‘&cﬁ‘ﬁ'a S PIERMYEigh Figure 4, nethods in accordance

with the present iggygntion may now be described with reference thereto. It

shoul d be WO 01796112 PCT/ US00/ 28718 -11 understood that steps may be

onm tted from eachlpropefgrenebodimbg, eodar 186 cohmprisésep proteytivee matentad@4.

W t ho devigting. fromth irit, or. scope.of the_ invention, ]t is

ant i c:-&bat ed ?Fﬁ?glvﬁ Wagp%%i eraferably | cqrpyisss srofubstantigly %@Pa{% RSPy d

mor e Of | eSS psiyilié MAOURLY irt @ pRIGIRS EmldiEde Brotective dtidl 194 Qbmprises an

fabricating gn I mage retalining card may begin tﬁ tﬁe step of providing a

card bl ank aiuhomedarpblgmeer . Paticilarbyg greferyed donmerice golgmers tiee copuigrers of
In_a preferred nethod, the inage.is

!roreic_ﬁf t&jvg_n{ gzﬁi’égé »é&ém%@é%yﬁ’% 3554 &yle Dubont de Neroyro, Campanyt prodyses pe of
] Pt P SRS A ROE e MO,
the ca@s5d bl ahKURLN@NSthap amdf acceptable for the present use. Protective material 124 may be
comprised of other materials without deviating from the spirit and scope of the present
invention. Examples of materials which may be suitable in some applications include
polyvinyl chloride (PVC), polypropylene (PP), polyethylene (PE), acrylic, polyester,
biaxially oriented polypropylene, and copolymers thereof.
30 In a preferred embodiment, protective material 124 is optically transparent so
that printed image 126 may be viewed through protective material 124. Also in a

preferred embodiment, protective material 124 is fixed to image receptive material 122,



| am nating a cover over the inmage receptive |ayer of the card bl ank may

i nclude the steps of laying the cover over the card blank, inserting the
cover andwiohd/ssarzd bl ank into a protective sheath, and i nsECT/US@/28hs8 sheat h
into a lamnator. Figure Sis a partially,exploded cross-sectional view of
an additional enbodi ment 1S of an inmage r'gf aining card 400 in accordance
with the present invention. Inmage retaining card 400 conpri,ses a substrate
structure 40l agpartigelalyrepiefatred embedimeng potectiya matedady £44 40 dixed\stos HBAGS | n
Figure S, inter i .St qre 404 i i . bstrate
structure 40%%3%%0@‘1\‘}2?51}82%#%&%3 g?aé Eﬁ'@tﬁp%%ﬁgg, % &{z’ﬁ S(g'r medi at e
structure 404 is fAxRrEnfificationsird Fompsibing @humagelfiPaiging carditcludifiba protettive
-particularly 20 preferred enbodi ment, internediate structure 404 i s heat
bonded to suMaterial E24heatbended to apinges reesptive materialhaying & piintediggee gpsposed

ot or it a oL aitfite' kit RS B AR BRI s EilD 8 21
aqueous i nk grdBective ldePRiskpdated ioih the dhadd RdeiveantitdrRNithé Phintdd BnalR will be
conpri ses an aqueous i nk 428 adapted for use in an inkjet printer. |nage
retaining c asubstantialtyf distored endiomdsstropedorFareexampled duringf debaminasionc apartien of
ot ef or rod en8dnlany) SBFRHioce FHAGEE 384 JLREton el G il s £ the
indicia. Exafplsege ﬁ%@ﬂdfeﬁwniaﬁﬁ'?qéna%em{e?mmmﬁu.sui table in sonme

I dg, I ct U a human face, a 30 representation of a

applications 1nclu a picture o
human 190i nger pri nAini'gxdga representation of a cardholder’s signature. 3J0
Figure 5, i nt er moSPRUENS SO L2k GRreERRP SLQetie (I DBgtnd OGPt iooo] e
484, a 11 St rdedifting BRI 10PRay Bl RREIRGKRYCHIAGD, de@aﬁn%ﬁ%ﬁpmeq it Gn R¥SPe
488. As shown I n Figure 5 ¥| rst tie layer 486 i s disposed berveen i mage
receptive | agBrthel§tesentambebtdaki rifxangplesr oft dditives Fvhichr eay be sniablenlis osooe
appreci ated that backjng I%yer 490 is di sposg& bet\l\gen first {je |ayer 486
and second t pRPlcaljens ingide dyesy cplogands, rigmeRtboier® fHbrigsatsk AHPXIdapES suace

30 coupri SetiiReissls ftaAoRP ipluHibBLK, hEEY HRRNAFE A TR e, FEhIR 20e"
mat eri al s wi filergtwhielv intdyl b sditable inhsonsapplicafibnsaindlude epleivad cirbengie e fiendd

acr vl c. ol $6She PreciatedoUpalIhe ol . Q¥HOHRS; MEISHn CRESANFondl
acrylic, pol > e PT¢ eIy, e : r e né
first tiela AT e r N Lar.e Struct 404
are conpri seé&%t?élgg? gﬁlg? | onapﬁ%%félggg%%r g?%ﬁ%%n%ﬁlg? g‘?@‘ﬁ%’c%’%@%’a%@é’d

ol efi ns i ncl belgonind) yaimmamnsilidate, ecldarh yifoatey | mapmesiara | chrondief icaldiuhd sulfate,

pol yol efins, and acid and anhydride podified polyolefins. First tie |ayer
486" arll secoRtriumesuifatpe siligym ¥dpr bartingcaghonare. Paetmite Rsewia heghmitfe\Rigti ng
whi ch mmy beElets FBErsS PBRFuee ARE, REaftE, nbete Rolifonte” B, uveg AR ©
nodi fi ed et hptopistersi d thadigé.at e pol yners (EVA), anhydride nodified vinyl
acetate polyners, and 20 carbon nonoxide nodified ethyl ene vinyl acetate
pol yner. Exanpl es Figure @nismar diagrhmmatic senressntationtadra methodtin @acardancp ewvithyitheab| e

i licati i.ncl ELVAX 3175 | i nyl | d
BYNEL 3104 aBleaPHCRyTRE Wit FrY dectipRe b R dbBate SRHATAIY oERheor
741 resin nogdthink ,ca?dldoch&SﬁEQI}JQ. %Emez {eseaePh cBExAAEO systnt 1@ iRhalidg

comercially avail"abl e from ont de Nemours and Conpany 25 of
W | mi ngt on, Bdirstvesteder 112 and a second extruder 114. First extruder 112 has a first material

hopper 116 holding a substrate layer material 138. Likewise, second extruder 114 has a
second material hopper 118 holding a substrate tie layer material 130.
A method of co-extruding substrate structure 102 may include the step of
30 placing substrate layer material 138 into first material hopper 116 of first extruder 112.
A method of co-extruding an substrate structure 102 may include the step of placing

substrate tie layer material 130 into second material hopper 118 of second extruder 114.



In a preferred enbodi ment, inage receptive layer 484 is conprised of an
open cell, mcroporous film For exanple, a suitable filmis one conprising
essent i alwg diiongar ul t rahi gh nol ecul ar wei ght pol yet hyl eneRCT/USM0LE7I8 t h a
finely divided particul ate substantially water insoluble siliceous filler,
having a weight ratio of the filler to polymer 30 in the m xture of from

about 1:1 to 1. Such fil e cribed in U Pat. No. 4,833,172. In
a particul ar$‘3’5¥5?’&f@ﬁr @H‘t@%ﬁé ﬁ’#ﬁ‘t‘“isﬁr?fﬁé’é l%@é%‘?"\%”%?@r“rmth{@%?l ed
to be conpat Ofjye

avai | abl e ‘%?%l"‘g‘f)o%ti] %%ﬁiﬁ%ﬁ%ﬁ%“éﬁz 3 éﬁase"%?%h rrhpe%hgédsvéllyttgbl e
in some applfomt subSate nsthueeee O3 | Mrodessdd inSaccordmmee iwilh ﬂleapwsémbnlneeﬂtmm
-Pittsburgh Paint and d ass (PPG. An identjfication card conpri sing

i rage ret ai rﬁfﬁéu%ea? desmblymymg b@ﬂé Retaen snbsffa@wwgru@aqemln%%r@dawbstﬁﬁg éle
printegd on tIEg a?n m croporous filmexhibits 5 desirable

ranti -tarrperl a a%teri stics. In particular, if an inmage retaining card

in accordance W tih Fig@re[Z, &abdttatd Stredhire A02iis sldﬁ:braeshﬂﬁg e@lei:thmdifhdweml dndge
w || be substantially distorted and/or destroyed. For exaogﬁ) during

del ani nat i orpassing threuglea cedlmgtstasion| 1dgeA n%wmé tstaélﬂ% 436 is als 1tl$tfﬂged WeFlEW@ge

I 4 d.

devi'ati ng.from e EEhes foifiied BRI ¥huind, wlion 360F piies sind By
I mage I n Fi gdihRtPe 192@6HMhEd ollQ0. 43@et p r&bmg@dmﬁysé pFeférehed B0 Substrate
receptive layer 484 of intéernediate structure 404. I'n a preferred

enbodilfent , qﬁmcﬂxreleangn 02@inding c dipmpesdobproiceds. stéps \ahlplamaqycbﬁ suitaple in
preferred embodi nmen. e 426 is. 15 co i se ink which i
Diapted t o’ bR HAGHIRS ol sPPie. Genktish soRPLireingn fepe Berk dasteg
for use in atlpedtﬂg ﬁ}etaﬁ,l@taﬁémhg aRd efeqikeed because inkjet printers are

readily avail ab | ow cost. Printed i mage 426 may be fabricated
utilizing many erxguraﬁglsm dnagammtmrcmmmtauemoﬁan addifionaimeblwdsipiaccordamas

scope of the ent inventi, rinted..i n, 20 or danc
ot csent. i nv Wit i FisgehHEIeDOn i hich tast bes Sl 08 Euiodte SRS SpoTeoldBAt ¢y
i ndi chq. Ex%ﬁbésre%ﬁﬁ%;cﬁfd i yo Igpd 1. ”Cidlﬁggur@ 3PICHMF %n@zﬁncﬁsﬂfﬁﬂﬂﬁ?@aﬁe a

representation-of a finger print, and & repfesentation o
car dhol der s #lugreedir FirstSutveind ata6ioSRA idaludes SUfist ralt 246 tomptisimge a Hraliy ofnrage

retaining card rises a substrate |layer 25 408 and a substrate tie

| ayer 420. |WM3§ ?ﬁgbf‘%ﬁ "ié‘%tﬁ% R pre UBQFF‘Z’PQ‘"P%&@PI’%W G @girﬁf’l“?é‘éesof

pol ypr opyl enge sﬁﬂe'n%&ﬁl 5@%&9& f(ﬁ; M}gg{ﬁgllng pol ypropyl ene exhibits
cra

good abr asi on resi stance resistance. Substrate |ayer 408 may be
conprised . of otAershowhén iFihse 3] Enhtfstratedwbamng univound lfiens first |rbllaz|46 awope

i xed 200 2ﬁEé‘%wcaté?c?l{g'a%”%r;séé‘or%‘%{r?%%%[s?ﬁ@n%%?'féﬁﬂaswﬁ omencet gae 5 frst | °
embodi ment , éd%Bﬁé ’En%&t?rlé ﬁ%(t%n zﬁ&gnﬁlﬂ n‘i"enﬂcﬁ gz% sHPélé‘c{t E%sééﬂ?dl*‘%?,ay

the tie Iayer teria 0 én ance ESI on between strate t

420 and s ubsirfdaet pluriyeof @lide rollersa 5ar Sfubfeb&ﬂg eibsadtel Webaa:ctmtrod@m trédtiedithe

pr esent WO 111/91112 -14 PCT/US00/ 2871 S
prior to coating desxrably increases the adhesion of the coated layer to substrate web

244. Equipment suitable for corona treating a material is commercially available from
25 Enercon Industries Corporation of Menomonee Falls, Wisconsin, Pillar Technologies of
Hartland, Wisconsin, and Corotec Corporation of Farmington, Connecticut. Other
surface treatment methods may be utilized without deviating from the spirit and scope of
the present invention. Examples of surface treatment methods include plasma treating,
chemical treating, and flame treating. Equipment suitable for flame treating a material is
30 commercially available from Flynn Burner Corporation of New Rochelle, New York.
Plasma treating typically involves exposing the material to a charged gaseous

atmosphere.



invention, substrate layer 408 is fixed to substrate tie |ayer 420 during
formation of the layers utilizing a co-extrusion process. During the

co- ext ruswoniproeess, bl endi ng may occur between the mat er PGI/UST/28MS
substrate | ayer and the material of the _E)t_)strate tie layer. Processes in
accordance with the present invention produce a desirably strong 5 bond

bet ween the substrate |ayer and the substrate tie layer. In a preferre
enbodi ment, subst AHEE PRISEIY f&wgwg@t SPraLEegtmeR g@?%@dﬁeswgatesweﬁr?ﬁai sed

of a functi pé}ﬁ%:ljszdeﬁirspg’éa)fﬂk%{altign B, | IBEE efn%gih{%'nfgff%?% 3,nﬁljsygb¥glgastati n
substrate tie l'ayer conprrsing functionallzed polyo I'n’exhi brts-goo
resi stance t25cdedmpriseshicomingbdiaaps esbarkinguolién 260abnd adexthaler 332 havihg daie
-anhydri de nodi fied pol ypropyl ene, _acid 10 nodified pol yol efins,  and

aci d/ anhydr i matefild ¥l; déqugeff) é‘@(e@f-i Figst coptingoitationn?Stoanplies & pebstroteiealayaria20

material s whj c ' e ] | i jons include ELVAX 3175
~et hyl eﬁe Vi né?l J&gﬁgﬁb%g%;%@ﬁg éa%’c})%ﬁ%éggg%ei?%%i d/ acryl ate-nodi fi ed

et hyl ene vinyl achiFiggre/kit¥aate skubeEY0Y % howa ieRitin® @ist icBAtingautstidn ESRAID
pol ymeric coupling agent which are all commercially available fromE.I.
DuPont de 15passing througha conlingatalionf23w | Arrewind statioe R3Guisr also lllustsated sBigutey
preferred enbodi pent of - the present inyentiqgn, su rate.tie |ayer 420 and
substrate | g@ef" ﬁ%gnqﬁgd flgftﬁga‘?Hﬁg'g}’%%de‘é{m@c?_-taé?f'%gil%ﬂﬁﬁ’?gg%&?{&§EPL§ ffat e
tie layer 428nPhke0298ARMKE 299112400t Offer PRICRSS ﬁézp% Wy B@BPef&?r\@daéﬂ Bbsfra@m
the spirit and scope of the present invention. 20 Cover In a preferred
enbodil®rent , stoucture408 peiontrwindmga substantially optically transparent
polymeric film so in.a preferred enbodi nent, .cover 406 conprises.,.a
onomer | ¢ pol yrrer FIER 116 ARSAEFHRL EREAMAB) A6 A bcthef Pharorainss oo Mpre: s
of ethylene weldh TRidMaohY! The @fckithd Bf IFigdrt!PORaydbe NEGRU! & GRERMBIY sifshdieces
a line of 25 neutralized ethyl ene-co-nethacrylic acid iononeric polyners
under the trsdetwediOgnad irnage rEtdRLiV&inatdrmt 122 of mmage petaining dacd 100 of Pigaseht

use. Cover 406 _nmay conprise.of her erials without deviating fromthe

Epi ri _tgagfl sgg%g‘“éf“’ta Stﬁ%’%ﬁ”‘i‘%@ tgzg .Str%nﬁ??éuﬁmﬁﬁ;;gpfg\l‘;%‘m?& Ay
e suptable cTelalMior=1 4 ; :

pol yp?opyl enié&%%%@%ol )ﬂé{g’ﬁglag{lﬁga?% f, agﬁg%%\é{,r&ég}rgesgeir, "biaxially

ori ented 30 pol ypAspldvemin Figurd 4¢c sylstrytestsicunel 102 ishineodad filoar £t roll 3v6aand
preferred enbodi nent, cover 406 is optically transparent sqQ that printed

i mage 426 maShtERE & laptiating §taiogrs G2ov &y seaord unpyuyd stefion 34 feeds apagsRsaptent |
WO 0 : 0 08..i:8, f.i i |

Coyer agh | Haittd £22 bt TbdadOtegddn 367 N e LGBkt bFRREC 30 Fihe

i mage recept stuttorl 3§ inchiies dipliralitynsf [amiiatihg asltbro866r & alprefelred Gnibpdiniantess.

An identification card conprising an inage retaining card including a cover

406 $2feat blomtRaing solkgss ?‘gggféﬁdé@ééﬁ? PBPly gatrand festgredo prbsitate sty 102

Id' sposed on Aﬁdsin@g{e %&%@ti&éﬁlh@hﬁﬁﬁ?% rajglatgrr@&‘h{eﬁﬂo%ﬁ}?%do?@an%g@Jiﬁx%@ﬁ;&e%&ﬁtcS-
n particular, 1 e cover 1s separat romthe i nmage receptive Fayer,

the printed invagRn\ithhgdfecsptivetambhidl 122 1 lsdap bbadedandiubstraesdtrueiad. 10Boo
exanpl e, during delam nation, a portion of the ink may adhere to the cover
and a porti oferira laminatk68my adhere to the i mage receptive layer. 10 Figure

6 is a diagrammatic..represent ati of t hpd f.-abr | N [ jate
structure 404 of #%hfeg?%ngméqqnod‘%é%?rg ﬁdg&&a ?ﬁ%;@%@a&@n%%&aﬂ@hefﬁg&ﬂd

i Il uspsat es ent6r@-acakib lclifting ¥ta$ibh 3900 HODe i eRbodiMdn® of Figufesd, &¥ rcnwi@lg stalid], 378
second extruder 704, and a third extruder 706. First extruder 702 has a -

first materimcludeppeutting diet2dined ta afdutting die eylindge 8 74eand ranzanvit gglinder RE& se,

e ayer b alting dte 323 iSadipie (orBrd BlaliRle froft o B dn RERRG 526
hol ding a_ bagikidhgy bd4ed bRk Todre Zﬂ%«a gis?os_teh‘!r‘n £ GO veB fvekl 888 orthedfty' St

extruder 702, second extruder 704, hird extruder 706 are all coupled
to a co- ext rthsiremainderdof 1@Binata sgauxits -dicagustingl siasiom ankhisevound onto a roll 340 of a

30 rewind station 336.

Having thus described Figure 1 through Figure 4, methods in accordance with

the present invention may now be described with reference thereto. It should be



720 is shown exiting co-extrusion head 708. Mufti-|layered extrudate 720
conprises 20 first tie |layer 486, second tie |ayer 488, and backing | ayer
490. ‘I n awprdPerized enbodi nent, first tie |layer 486 and seRCHUSH/28718ayer
488 are conprised of the same material. Iyy_this preferred enbodi ment a
single extruder may be utilized to supply co extru5|on head 708 mnth tie

| ayer materia ered xtru a 720 its co trusi 708 and
enters a Iarﬁ"ﬁlﬁf‘c’lt?fﬁf% atgeﬁ g g @it Fi%io ﬂ?%ﬁ?‘%f the; ngeO the steps
Lam nating shay belchbRged AhbiCdeviarlolibhl it Gl 81 eo'g.b&{t&nmﬁ ish
first unw nd ation 746 feeds an 1mage receptive nma erla
| ami nati ng samtclpated?cﬁét in koma applechtons twe wb adirersteps mapbe patfomeed mblecordess66
.are adapted to ﬁg@ heat and pressure to inage receptive nmaterial 784. In
a preferred HRPKEEORHlY IR POMAAREECKRNESH t he present invention, |aminating
statiof 762 is ad ny c [ r o)
~first ?i e | ayer 4@2}‘1?&t P?ﬁ@g %ﬂﬁﬁ}% lr%gt gla?gggﬁlrﬁ&t %% a g@%gndfﬁ%ftﬂégteh Of
| am nat e 768prexiding ha:mmhl'anlngnmaadtardrcw&Z Andmapé efay be piisted Wito e Hﬂafgrel on
770. In the errbo_dl gf Figure 6, die cutting station 770 WD 01/96112
-16 PCT/ usoo?emﬁws m&p H@scaad blanki dg acreferred n?erbasid thesimpge i printgd @nto the
cylinder 777, 2 is adapted to cut
Saggqec%gtn?ﬁ rﬂ%’}{ljx%gc? PlaZng ili %1%511 1ﬂﬁﬁgg§nt 17

|nterrred|ate ruct rom n Figure 6, a
plurality of inteAnmdihaldn dctordhnteewithak preRfit ffventidiOwagli i66108S thd Brep dfi N
780. A web weed 782 forned by the remainder of |lam nate 768 exits die
cutti By stat liammagngmcem qvgr W imagmreseptiveolayer7af thef cardr blanlnd Bheastieprof736.

Fi 7 f dd | h
et 1 zed Boalih ATV st B BRRI AR Br PR S Ty RS A PP ar ¢
400 of Fi guref laying thé) cbiedWver the éardl iblank, HR¥RE tid 8dvePAnd 4 Lardl Blbnﬂ@ﬁn’i@tae‘j

First unwind statron 442 includes a first rolT 446 conprising a plurality
of turns of prokestike sheathaged insesting g sheath intpraddnsinated 10 enbodi ment, backi ng

| b 492 th t | .b 490, of, Fj 5.
re Shown i n'Fi gur BBV LIS eRBH &yBPIaLE SS PO MR Ak Fomt Sebodifiphts a0
and pgsses 4y ghldMage frbfamingC @4:@N800 ﬁﬁaatcbé}gax%ea%itﬁnthégﬁesehf‘ 1ﬁ%ﬂtl@ﬁm0ﬂh&{)$l or

of Figure 7, first Corona treating station 448 includes a treatnent

450, an el ectetamleg gssledlf) gomprises 25ubstdite spructnml 402y aofingrmeltiate siruetuse 464,
Subj ecting a backin yer web 492 to gcqrona treatnment prior, to atin
desirably in eadg%‘@gf’hé gﬁﬁ@%‘i‘"&) ]é‘gufeni “%‘85?@&?@ W“rteo‘t%édf)gisl?%e %44
Equi prent Suihiphie dRlcnfer AN shd QRIvENG08, M & Ipifolry AR/ lhbérﬁg&iH eabl e
from Enercon I ndustries Corporation of Menonon W scons

Technol ogi esstofctutar4G4aisdfixedi & swbstnate stnactier 4ﬂ2eancC«mmrr 406.0rInod pasticulankyt on,
20 Copnecticut, Ot her, surface treatnent nethods nma t||| ed w thout
devi a?‘?ng f rRyferied eé'&(’ai“?e“&rn‘ﬂ"e% afegfruciyge 6&@5861}%%/1) Htth“H Stiafe, Sppereof
surface treajd®ild dRbhasks i nclude plasna treating, chemcal treating, and
flame treating. Equipnent suitable for flame treating a material is

commer ci al |y avai Aajriirted imageF#36 cofdprisiag a@oinkoi2atis thp@fsed\lpmxlﬁﬂatbeid &nagNeW

York. Plasma treating tégl cally inpvolves e ‘{JWISl ng the material to ;
char ged gaseGGePEIpEpHE? Of mtpimadiate ssygiuret4dio Jgrp pqefegted&wwanwe@hﬁéﬁt

station 448, né}ﬁﬁfs'egl gué‘%d%guﬁ& W3 erlb?z% (}agt{%x Jer ;p%g%édngm%&ﬂdeﬂ{‘ ife Yog! N

t he enbodi ne first coa conprirses a coatl ng

die 428, an eomiprisdesn ducousinit 428 hdspted Griuge inein idiGe: priritérst coating station
456 applies a first tie |layer 486 to backing |ayer web 492. 30 Backing
|l ayer web 492 exi Imagej retinipg £a5dnd0Q of thigie fomay remprise @8 idensificatinn evdoma

L1 cat mont v e JBgse FRShT RO RRSE EPHAR BB B0 A kRl BB ofimen

assenbl y 4SZpriraed! image! 4263intlulesodnedod ford SdchiffySindiSid: Heegkt eOdeeiitytindidhal NY

which may be suitable in some applications include, a picture of a human face, a

30 representation of a human finger print, and a representation of a cardholder’s signature.



station 494 is adapted to treat a bottom surface of backing |ayer web 492.
Upon exiting second corona treating station 494, backing | ayer web 492
enters a weompdioati ng station 49S conprising a coating dPET/ESHNR878N
extruder 412, and a backing S roller 460.;,5econd coating station 495
applies a second tie |ayer 488 to backing1ayer web 492. After passing

t hrough second coating station 49S, backing | ayer web 492 enters a

| ami nating st at i okteriediatestiughurg nhodi nent of Figure 7, |aminating station
462 includes a pl | i ' ' 1544 | nd: tion
464 feeds an imatgteH %@g{ﬁ?%n\??f I"a éggﬂgﬁél{[ﬁ#%tﬁ %ﬁn‘cﬁlﬁte %?goc'rsbt%ﬁ %!n&ggg&.g.%l n a
preferred eneptivRNiyer 484 st figlayer 489, 8 bdGan@lagerard@phmtia second pic Yayee 488.and
-pressure to backing | ayer web 492 and ima%_e receptive layer 484. In a

preferred nednsiowmiraBiguredhfiret tig kaver 48%6 ipdispesed betweantimgae recapiivedayerstd4

statiop 462 is,adapted t eat -bond.i.mage [receptive J 4 f] .fie
Tayer Bnd batl FsRMa e dof° T BURRE S AL RE Ririlatol Ykt téink Byt 450 i,
enters a diedigpisell Botvden tit@Mic4ARr 486 aid @ conbRslag@Iss0l Figure 7, die
cutting station 470 includes a cutting die 472 tfixed to a cutting die

cylinder 474, andImn prefirtedc pmbedimeny igckingt layesg42f) somprisess pelyelgtind I acut

i di . | anks 496. f | ami 4 L n Fi. 7
bl ural vy of PREPHRE dPisfesdy Fobpainiend) Taddhdohter, 490 shmpiids, Satiordbviens; ,
480. A web V‘B%ld%l%yér@%ﬂﬂa)b% §diBprisRlRE BERF maferihBRWiflduE dBRingOr et itheSspiliite

cutting station 470"and is 'wound onto a roll 440 of a rew nd station 436.
Havi ndg0t hus arek seapbenf the goesentSinveitipar eEggmplesdof-ingterigls 7whigh trhayde switable in
accordance with the[\lﬁgtg esent .i nventi on w b escribed with reference

0 d
thereto. It SHRRMARPUGEHQTSAEHLE.RS e@W&ta“gt%éB‘gy'i’?ﬁV%%e mtted from each
process and/or the, gr Q.%Fer&h LRGodineRS ﬂlrfwggqa SPairs@eﬂ;dwsédagatﬁéi%amgoﬁ rom

the spirit or scope of the invention. anticipated that “in sone
appl i cat i onsintérmediate stoxoturs t4dgsarermpnipeisqueof @ fimetionalized polyolefis. Examples of

si mul t aneously to propote_efficiency. A pethod. of fabricating an i

retaini ng cafthctienaliged;; olefips H“‘iﬁ'ﬂ@ s%l@ﬁd%qr?d?‘%‘\ﬂﬁ?j{ ng)oalm{opﬁp% nﬁﬂaat"go%qﬁed
structyre bl : d : er. An image nmay then be
pri nt ég ont oﬁgﬁgleﬁnns;gg&%‘%ggg% %@ah%g{r&gb d?ﬁrggﬁeﬁft?ée{rnedi ate structure bl ank.
30 I n a preferredFirsttioklyert48 dndesgeondstiplayert 488 amprise of athergratersale pithoet

| ayer of the internediate structure blank utilizing an inkjet printer,

01/ 96112 - 18dpuatingsfiomothe 15pirkt and; sro@eial the Passeriniaxentionn Examples oE materials

i nvention maytRnc f e l.am { . vel: 10 i :
roceptive | aptidRCly R 48R, 3o MRRBIdAY R ShaOHRIo! deryihodited
the present ethyRAt vingl ayatébsgmenc(BENIL), lahkydside pnodifiddavinyl aicetage polpmbs) dml e
to a second side of the internediate structure. The step of |am nating, may
5 i ncPQde t hearkpr pronoxidggueditied athviene vinyk aegtate polymesnEarenles of icaawiarcially ¢ he
stack into a_pr cll h | - ] -] i r.
Figure 8 i BVUEbEhpbfaS Wittimal B QRTAE i Al AFpiRAEGhL el 13V AX 5P

embodi ment okthglent WRgEadekit@ipbiyngr, CaddB $NEL 31 0a ceivabaylae-mbdifled bhylehe singl
invention. Imge retaini nﬁ card SO0 conprises a substrate structure 502,

and an i nage apasetepolyrercBLYALQY 5dé resim modifiest andr S ARGDYD pelymeriggrgupling

receptive cover 506, s fixed to.substratesstruetur ard .8 i |y
preferred enfEdt PP@H%“ arg r?‘gﬁg%ﬁee(r:%%& %/Vgll%)t(‘)‘?/grgms%g I?%I?%Zgg l%eélﬁo 5%8[?%&3%%@{ ate
structyre 503f WilgagoheO8Rvhee cover 506 includes a plurality of recesses

598. An inmmge receptive material 522 is disposed within recesses 598 of
i mage receptive cdwerpréfesed ambedimenhtimagd reaeuive Jeyer dBthis eomprised of sk @PRB- i s

di sposed pr O)élelﬂar}li%ro%groium%. " o(lz'ee%r'n\ﬁfae, a suitable film is one comprising essentially linear
ultrahigh molecular weight polyethylene, filled with a finely divided particulate
substantially water insoluble siliceous filler, having a weight ratio of the filler to polymer

30 in the mixture of from about 1:1 to 9:1. Such films are described in U.S. Pat. No.
4,833,172. In a particularly preferred embodiment, image receptive layer 484 is

modified to be compatible with inkjet printing inks. Examples of commercially available



material 522. In a preferred enbodi nent, ink S28 conprises an aqueous ink
528. In a particularly preferred enbodi nent ink 528 conprises an agueous

i nk 528 adaph@dihor use in an inkjet printer. In a preferredresimirsent,

i mge receptive material 522 is adapted tp, receive an 20 i nage conprised of
aqueous ink. It should be appreciated that” i nage receptive material 522 may
conprise many materials without deviating fromthe spirit and scopg,ﬁfmthe

present i nvegiesals whichpmay by syifehle 11| somgapplicalgns, dnclyde JESLIN, W
applications,i i ik i nic particles, and
cel | ul ose pofélﬁn@%éégﬂgg#pﬁb%?r%@Tﬁ:tgﬁ%ﬁrtﬁh?ég{tgg ﬁl}dg?ﬁ@il ude hydroxynet hyl
cel lul ose. Exanpl aa idéntifieatic ehsl tompiisirpyva imédecretathihy| case inhidimge bper-cell ude
+METHOCEL, which is commercially avail able from Dow Cheni cal Co:éorat i.on.
Sui t abl e hydmiqseparpus &t sandc ap dmege Ipsisted opm thes @pen-eelks Imigtoparaws Hipo Exhikitss
and copol yner,s.of, N-vinyllactaps such. as honopol,ymers and copol ymers ,of N
-vi nyl pyrroli aﬁsr‘f@blﬁrﬁi‘\/’h%ﬁ)ﬁﬁ%‘?%/ "?@Ct_gﬂ *Cop B?F@P‘élxrof& ﬂ-nvﬁnhaggfscrg%l!%?%g?rgn%n 30
honopol yner s ;@iaeianed Vi Bhe ftesditt Vinttiol HadQhmmatedOfRP Privi! fmaRd will be
copol ymers of vinylpyridine, and substituted derivatives thereof.
Honmopol yner s sebstintidlyodigiorted and/oN destwyed.1 /Fos examplegdming delaminaton, ghe image

vinyl lactans and.N-vi nyl i m dazpl es, ate preferred. Crossli.nked i cles of
pol y(N vi nyl FPPRIB l&%‘ﬁe‘}’a%ﬁtﬂetﬁ@l &f‘ﬂ-’t\‘)}%&eilmaa%_z ngé?e 5‘_?‘@’%%% ﬁ‘yﬁ'ﬁ)gé‘i: magﬁa_e

| mage retai nb&gpﬁs%ad)f%%r%atﬁliaymhéutr@ewiaﬁﬁgﬁrohﬁﬁmasmdtda%atsbé;sec@ﬁ heprésend, a
driver's license, a passport, etc. having a printed 1mage 526. In a

pr ef erl0ed enbwentimnt, 5 printed i nage 526 includes one or nore security

i ndi ci a. Exanpl es_aqf curity indicia which may be suitable in sone
applications incl Eﬂét,e—gz—“—‘ég%ture of a human face, a representation of a
human finger print, g r [ : i n a
preferred enbodi miannlt:l%ﬂ%n%gs1 %@g@%@gbg§vﬁ%90§%0%ﬁgg%;€gfé%g%a@‘gﬂggégi t&;%ﬂﬁl y
optical |y tr afidmemesdiate ctryiorire c404i | M Alpsefeired @nbodinesnt,e griatet) cidiage 426 istage
receptive 10 cover 506, conprises an iononeric, polyner. Parti gu,l arly )
preferred i ofemBised pbinkrerls arparigdanly pesferest egbrgiment Rrinted Mgage 427 i
aci d. 15 | DUERRLeA%eNUBHER iCRIBARY, BE OHIEAT0 & shbdre it S ik fiftr. 1ok

et hyl ene-co-rrethacrylic acrd i onomeric polymers under he *t r'ade esi‘ghation
"SURLYN' t habhdgptal ascedet abhe ikt plitteprie pestérreds ecausd gekjéte pabrsy srecudity 506
may conprise other materials without deviating fromthe spirit and 15 scope
of the preseﬁ‘t’aﬂiahl@éh’(%?F?St-Exarrpl es of materials which may be suitable in
some appl i cationspi: j ol PV :

ol yet hyl ene. (Pe P iifed 928 b BBligltd e bany BEHE BIA-EREs Wiibu:

and copol yer detiftiifge 6bom Becesisieand9%opé of rthe présente friveittore OVATprindéd imygebin
formed utilizing an enbossing process. Substrate structure 502 conprises a
subst 28 e | apegordamge avith thesprsant deventipr mayyineludea seenrity rindice, peReplprality of

enbodi nent, substrate.layer 508 i OlDI.i f | VRE I . i

ret ai ni ng cafﬁcuphchﬂml%g)ﬁﬁ(gwy% oﬁﬁegwg‘? e'Q%!g%'l ﬁgluggo%%éqggaes&; by g‘%’s{f[{%gde, _
and crack reséprési@ton bha ﬂurﬂé@ﬁﬁ%&r%n@!Iﬁ@d'ré'fﬁé‘dentaﬁubéfﬂg%tc_ﬁr&bﬁlei'saé@fattﬁao_ is
conprised of a functionalized polyolefin. An image retaining card I ncl uding

a substrate tie | rap&S } sing functionalized polyol efin exhibits good
resi stance to del aninati on. Exanpl of functiona|i olefins_ incl
anhydri de nodi fi egﬁbgfa\%ﬁt&%}w@n@ @?F@g%%?'ﬁngﬁabo{‘%?%mpﬂsse,s afﬁéaratgg%r

aci d/ axshydri deg Rdliaf udsirite!tikolapéd 470, ExaPégedbmbOdifRNE | dubstvat@ Yayet 208 6
materials which may be suitable in sone applications include ELVAX 3175

et hyl ene vi ngbmatsedanfepolipirgpidene. afl iBxddRietading cardi iaglading (patyprapyleng iewkibits

t hyl i | 30 t at | . ELVALOY 74 i di fi d FUSABOND
ol yner o codBPl AESOR AL RN e wadk festiner SPEATRS YS! PO ey PROE
.DuPont de Negpyfigr AfbrieRARMGt Qlvidie T R Spirldh@ Y8R of the present invention.

In a preferred embodiment, substrate layer 408 is fixed to substrate tie layer 420.

30 In a particularly preferred embodiment, substrate layer 408 comprises a blend of
materials including the tie layer material, to enhance the adhesion between substrate tie

layer 420 and substrate layer 408. In a preferred method in accordance with the present



WD 01/96112 -20 PCT/ USO01/ 28718 Havi ng thus described Figure 8, nethods in
accordance with the present invention may now be described with reference

t heraet 0. wbmhoukd be understood that steps nmay be om ttedrdT/oRooeRTts
process and/or the order of the steps may, pe changed w thout deviating from
the spirit or scope of the invention. It']s? anticipated that in sone 5
applications, twp or nore steps sggﬁ be perfornmed nore or |ess

si mul t aneousinyenRtiony sulstrate layer 4084 Hyed 1 swbstraig tisilayes 90 during formatipngf the
retaining ca qsbegin. W e d | i : rat ; nd
RS R s T e T L
retaini ng cowedir betwednthe ngdtéredl ofehdQbstratd dayeragd the nidtériil of tinfubsttatettlee
-image retaining cover utilizing an |{;§ et printer. A nmethod in accordance
with the preld¥er Progesses shaeaopdange Withethe isesspleipventiqrapsadues A glesirably steene

retainikng co e t I T of lam nating the inmge
‘retai nan _cojt{/(g?d téegw%%'ethgggé{t{aget@y%lagﬁbwr%y&faz%ﬁg&geﬁ'he. steps of laying the
i mage retaining CRVEhréfeed eMBodiHeht Saistratdl @ layer A6 sitBtrhfe StrubReL402 is
retaining cover and the 15 substrate blank into a protective sheath, and

i nserting theomprésgd of iarfinctionhliged pelyolefinExdsmishags rFamingcardinahuglinga sistrate
further discl. nbodi. f the,i ion..n th | ich.
ol | ow, at1 Pergehbageising snsponlighpolyditha it epolf s Sie ¢ defiminagion.
Exanpl e | A: Bxggﬂeg roft Rinb@oiRlizdP bffih @ lin P bhiRjdride SA%AIRRY y@@%ﬁ@h ARy 4%

Ti Oz as prepar by conbi ning 7C50 | MPACT pol ypropyl ene res

Car bi/ d@l Cor pmlloldiﬁecln,poﬂ)miﬁ'msy, laﬂzbnlaeidltahhmiln)iev»im%ﬂiﬁed)_r @o;ymbiﬁumddﬁkalmples of

et or | al s CTPERIDL SR it whieh 1BBF BF (BRa INSRTRGBlCIOHA sidude
whi ch identifiieastsrpy 1 1 RYBYNEi 214l 1t8-modi
prgc;)rrp?unflegmalt at‘;zl;jtlztl)@?ip?;n aé#ﬁ?g%}@i?ﬂggt _p%?;}ggggrydgh%té?ﬁéi’ﬁed g
substrat e | agthylenm cetahs pobaaked BIMAL resin emodifier, u ESAB@NDuUr e
by Berstroff of Charlotte, North Carolinpa. The tw n screw extruder_ had a 30
LI D equal t oPelMEFE| cQURIINE, ASSH @b&ﬁ risnIlcemmaraialiyoaratable drqm &r.1. | JuRgnt de
148C- 346C204 - -ng]u'la%s;- : %%@112 -21 PCT/ 1US00/ 28718 The
subst ?ate tig-eﬁ‘éélgra%%a%f%erl a OE(%P%@M 3175 ethyl ene vinyl acetate

pol ymer avai | abl elif 4 preséntly. prletdrredtentbedivemo uf theaprdsent invantyorn) kubstdate ticglageér,
Del aware. The substrate tie |ayer nmaterial was |oaded into a single screw
ext ruder manfdhand,subgtrate laveyi408 ore frrmed utifizing 3 Geextresiom PEAcesut Subfiatediengl e

W th o tenperse s e i EEPHAY Sy ARG halikile Moy BERE RSN ptic
conpri si ng ascopbef thetpredeaymvedtivh. a substrate tie |ayer was prepared by

co-extrusion. Both eh-truders were equi pped with downstream neteri ng punps.
The méPt streans stream of the netering punps from both extruders were

10 fed into a co-gxt ' [ u ah e | . hater | r uded
to produce a fi naﬁtiﬁi@gg&; %?b@.n@ed@ ?r?ﬁsegnd@q h@(@;ﬁgs raatsg&%%n\éﬂﬁya%&whg'
materi al wastrgaspaterie golymefic dihuc eARo fin B3 refefibd leAnS8inRint, OcoléP 406 Romphises an

extrudate fromthe die was cast on a heated chrone cast wheel and collected
on a w nd upioppmeric pphgnerestPasterbarlys prafereedc ianohtesis polymerss ater copplyudrst ofat e

| / subst tie. 15, ite . The,test | | aced
ton of the. offdent,ith Wetbadi RER BT PupRa©es RetnobBNEp@beipagbidta Tinecst
| ayer 26f t hengfalns &afIBALco-ARehatiiic S0 MMmeNE pRlyeduha thdenrarsibrairinher .

The heat bongi ng was perforned using a TLC nodel 5660 (TLC, Evanston,
I11inois) théYWRLYNanthatetsr acgeptable Her thet preseat aise.effnvientddp enayf cam@e otherest

i ing . 1" Wi d 5" | he h d
b ar - 2omAtias Mithobs a¥itiinadm et dnd Sonk 5 B fhont it e BTy
.using an | nspf apterRiewhich?gal a5 sGbEBRNEdHe (ab?llﬁiaﬁaﬁ‘s HRIRRY pAIARYl &R de

Ridge, Illinois) equipped with a 500 N |oad ce The crosshead speed was
set to 6 i ncB&l )i miyropyite (RR) polyethylehei (PE), acrylicepajestére bmiadly rarientddayer
.to supbstrate tie layer interfaces. e force to.separate the test strip was
recorgéd as BQ’W?pﬂ%ﬁ?na@go@J&Wﬁ‘iSé‘“{}éf blﬂn‘iﬁ}ggﬁepgte | ayer materi al
conprising 76% po r O 1d Y81 j

pol yner was pr epa%g ﬁggﬁétlggbeﬁn}]b?)r%rﬂ-@%%ovléﬂ/gg@s%gflg%lb'gtgﬁsé#gwr %cgiﬁgﬁ nlteé1 n
Car bi de Cor pimageid@6, mBabd vicyed Chrongls toven 406wi Also an 3 prefeered embadieet, cover

Ti 02/ pol ypropyl ene material (C ariant #1015100P), and ELVAX 3175 et hyl ene
vinyl acetate polymer. The substrate |layer material was |oaded into a twin
screw extruder manufactured by Berstroff of Charlotte, North Carolina. The
twin screw WO 01/ -22 PCT/US00/ 28718 extruder had a LID equal to 32 and
was run at 100 RPMwith a tenperature profile of

148C- 176C- 204C- 218C- 218C- 218C- 218C. The substrate tie layer materi al

ANZ SN A == N .. N o




manuf act ured by Davi s- Standard, Pawcatuck, Connecticut. The single screw
extruder had a L/D equal to 27 and was run at approximately 10 RPMwith a
t enper at uwe mrofizl e of 148C- 176C-218C. A substrate struct upEr/osmmsisi ng a
substrate |ayer and a substrate tie |ayer Jvas 10 prepared by co-extrusion.
Bot h extruders were equi pped wi th downstream netering punps. The nelt

streans down e f the neterin u from both extypuders re fed into
a co- extrusi %@1‘{ Wi EﬁeaTﬁém§%§q°F@lV§q?3§§/gg‘frFBtaeQai”é‘f“thspréf?fTrea(fmo sl S9Ye a
final thickn : 70"55;& : stdoeal f i :
extruded to g?%ésﬁfg‘é‘g% t?’ i lna talj%?ecplb?ggs@%g? ts%%%)tg%mr%;a @tég ag%?ﬁggﬁre%r%m e
di e was cast pmigess. heat ed chrone 15 cast wheel and collected on a wind up

-wheel . Two test sanples were cut fromthe resulting substrate
| ayer/ substrat e ti4njdeptificationsact qamprising andange Egtainias cakd iaclpdiag @ coypretn

top of sthe o | the. ] £ . : .acl ; i
| ayer gf thehésLZcr?Sﬁ%éJs]t@fn%f g&é hljgg%\?\ge %&#plflx&g(g{l\iﬁént? ﬁgﬁgﬁe&a@& ‘Lsgﬁéiéz‘% tsggg%%er.
The heat bongitilgtsidsirpiste faatitee perinignthanctbkisiicap dal papidifar 27 thd téwer kv eapatated

II'linois) thermal |lam nator with the interface tenperature of 148C. A test

strip neasur fiAE Wedwesa Tecgpiie layer, the privteyd image owill ter wibptantially «istontesh arddor

material. A T- pe adhesi on test .was_perfo d o t est [ i ng
o Tnstron noaveoFor pmRs AR I RRRRE P BPpaY b B SR pdleiy By I
I11inois) eqeprpand wipohtich SQ8e Mid a/thdaglelto tHdithagt sscehevlagireed was set to 6
inches/mnute. The test strip failed at 25 one of the substrate |ayer to

substrlift e tie | ayEigure6ds 4 diegemmimatis répyeseatation o€ p areshasl offfabricating interimsdiates

ded as Q.600 A sheet. .of i i Lm (TESLIN avail abl e f
PG | naust 1 SEiareRiPhaeEnTBuniie s AR RS FRIE * nEgule Mo B E b BTl s
COLOR 880 | jsim POD iA@Y ARGl B, o o Sirudef 704 Und RO HHANGmdEr)

equi pped with pignent/dye tend inkjef inks (cartridges ARC-S020108

(bl ack) and A& BO0S8&decHDhis 4 fishmteSallsapper 222 Solding a bfst tie keyeOmiatemial

M chigan). The resulting i e exhihited high,col or densi . excel | ent
i e Shat pnedBo.Eiimiss BrooB SSirides B i mapchie fltsiot e 744 At e »

- 23 PGF US004 idl RYe Thi 06 in ftd Rhaeed PORSIBRALS L1 e
| ayer conposflggg%?ggdg%édd as d?gg ?’nggggZoée%%\#g ?Qngég%ed rﬁbg?%porous flg%(m
was cover ed badkinglagdraratendl 790hyl ene- met hacrylic acid i onomer (SURLYN 1707
avai lable fromeE.|. Pont . de Nenours ang Conpa f WI mngton, | away e) .
The construction Wadhe smbadimest 9 éﬁ“ﬁ%sagﬁﬁl@%aél 9%6‘(90?%&%??&1‘13{ 4»n%H‘{>r.
The interfaceq, 4 Theod uay 1t d
after | am na?}l lE)n. rﬁlg}a?(tﬁi?rlxg?dﬁmcgg&?raaﬁa ?%eéteparda}é%g? tqg %@ngﬁ?@%%ﬁfd&%ﬁ om
t he subst r at 820 i€ shaye exitibgposedtaision Headni708 o ddubiskhyéred raxtradste 120/ amprises
stretched in_a way which destroyed the integr.i of the imge, This

i ndi catded gogEFti‘I‘%éWeéc 8§ tig aysE 4% rindh %gng"é’%ﬁgﬁougn 4 PFAfeRe ¢ he
substrate ti : S : :

et hyl ene- net %rgk%ﬁegt,ﬁﬁ&s@hfzg o?redr%fa}nqunsg? ?%ﬁ’?ﬁg%%%o%g?83£ & ?q Pr{ thﬁhcsaame

et hyl ene- net lamorial.i &n &ds greferpa@nbdditent taoginglsviektnuden meayt beamdlized tokupgple comage
fromthe mcroporous filmto the ethylene-nmethacrylic acid iononer film

Thi s dest r oy &8rysien hepd 708 withotie laysr materialndi cat ed good adhesi on between 15

the mcroporous f M&ﬂﬁﬁ%&&‘@xﬁ}é&%’é PIRCHE LD ndfd Fod ARCHRErs faililrmnating

25 station 762. In the embodiment of Figure 6, laminating station 762 includes a plurality

of laminating rollers 766. A first unwind station 746 feeds an image receptive material
784 into laminating station 762. In a preferred embodiment, laminating rollers 766 are
adapted to apply heat and pressure to image receptive material 784. In a preferred
method in accordance with the present invention, laminating station 762 is adapted to
30 heat bond image receptive material 784 to first tie layer 486 forming a laminate 768.
In the embodiment of Figure 6, laminate 768 exits laminating station 762 and

enters a die cutting station 770. In the embodiment of Figure 6, die cutting station 770



Exanpl e 2A: A substrate |ayer material conprising 96% pol ypropyl ene and 4%
Ti 02 as prepared by conbi ni ng PRO FAX 6433 Honopol yner pol ypropyl ene
(Mont el | ,wdQi1Mimi ngt on, Del aware) with a preconpounded TiRCr/psiosrpyl ene
material (Clariant #1015100P). The substr%te | ayer material was | oaded into
a twin screw extruder manufactured by Berlstroff of Charlotte, North

Carolina. The twin screw extruder had a,L/D eqléal to 32 and V\% run at 100
RPM with a tiBAHeesA alﬂt@naﬂeﬁﬂ?ef % tp agattingghio gylindsn d¢, end @nangioglnger 796 The

AT 7 B b SR AL BA 1 iyo

Del awar e. Thin Eiginet6, af glutaliey ofiieemedisite rstr&btumblahlma‘mﬁdare rshwahspwgi o} ﬁbmew
-extruder manuf actured by Davis-Standard, Pawcatuck, Connecticut. The single

screw ext r ud&0. hAaved wedd T2 farmedibythe semainder of lsmiante 768 exits digcatting statp
V\nthaterrp rofi 30 4 3 substrate structure
-conpri SI ng :;@L IFE‘{ 8“985%%*‘5"%7@ ?gﬁ fngtsga% %73?ayer was prepared by
co- extrusion. BOtH;gﬂi@‘V wiediag l‘éﬁﬁfﬂlt:@‘ﬂélﬂ@@ﬂﬁtlﬂhfohaﬂ@&ﬂlﬁbﬂizﬂf%&ﬁﬂﬂt@hkﬁ'%
01/'16112 PCT/ USQ00/ 28718 -24 streans downstream of t

met eri ng punyéized mrfab@whteemerm@tbats stmagtaref 414 ofrimage retmn@gtqacdsmﬂwwl’lsureme

b I f I 0. 820
o and 1 e CenE s o el SHoER b BT Hife bV stadaf 92 o esp
thi ckness of @ Rﬁ%mOJﬂ%@% Pmemyeof fuddy 6@%@@%&%49@ R dpREeRd

chrome 5 cast wheel and col ed on a wind up wh Two test sanples were
cut fAdBmt heembsi;mamtngacslmmfatv@bl@Q@Dtrxpub&stthasma meterlalmrbadomg)bselt@o afthe
test sanpl es_were placed one on top of the other with the tie |layer of the
first sanpl Zﬁgﬁieisng the tie layer of the second sanple. The two sanples

were then heat bo lwa,dg, [T TLC
model 5660 10 (TL%ggg?/Vgﬁgfgl gife 7, bic ,yge? RO U Hifolid HOfY TS 16 416 dhd

i nterface tepgseesahroushad ﬂmn&@onaﬁ\tmaaig statronpt4de asithe embadionent df’FlguM dmst 5"

| ong was cut fromthe heat b nded terial. A 180 T-peel esi on e was
per for med onCQrAgA 'Erﬁ%tf“%ﬁti"i“ﬁ‘ ga 3 HeptmsAt Friles o9 3mel ?"é%qlﬁf* %%

(I'nstp r$ReC0r§}g Qﬁl’llﬂghtgpee iR ‘i]&fers hod i E)E?flbie)é%@}l' @ﬂﬁﬂg%ﬁ% @ebSQQZ ' lc(af"&la

cell. Cross was set to m nut e test strip
failed at 15trestmentf ptibe teudrsmtingtdesitabjse incteasesukist ndfiegioni ef iy evateditisyet anes
The force to%@ parate the test strip was recorded as 0.980 ,N,nm Exam
2B: A subst r$1batratg b Adg. eﬁqun@awnaéhmf@ %%lsdreyaang)m@ﬁ'éal iy gpmmgIcia lé(nd

20% 20 et hyl
6433 Homopo Stk B Hetcih ARG ConBiaBh RAMIBRsE AL WiNoRD it
pr econpounde@echinbdgixs| wor Hpitlagd)e Wisdodsinal andCiGororst CorpbddtiohOQP) Faraiit&h,VAX

3 175 ethylene vinyl acetate polynmer. The substrate | ayer, material was
| oadedVi nt o GOREEHCW r @ther surfaca destmgnt greshads maay b uttlized rwithout deviating: frem; e

h Car ol d |
North Carol S\R,}Tpe““td%}cgﬂgéf i uﬁé&%fg}%mﬂﬁ# Bygrolks Be SR demiént HEthOR®
204G 218C 21iCludd plastbhBiceatihiecieniicl tr@bting, iagd fRWRS trévtig! | EXjuightunp shiseble BlrVAX

3175 et hyl ene vinyl acetate polyner available fromE.|I. DuPont de Nenours
and Conpany ﬂamwrleaimggpdnatewxammmerqaﬂy avatiahle fiom Flyan Buraer Gemeration afas

| oaded into r fur e Daws t a
Pawcat uck, Clg nnec‘%lhglllj e% °§IT Hgsmas@gaétnlagqi?l er qﬁ%yeé‘p E?lf*f’ § ua{'}gﬁ%qaf and
was rupp at aﬂmgmlgm&@lsyatﬂqasﬁem with a tenper at ur e profile of
148C- 176C- 218C.
After passing through first corona treatment station 448, backing layer web 492
enters a first coating station 456. In the embodiment of Figure 7, first coating station
456 comprises a coating die 458, an extruder 412, and a backing roller 460. First
coating station 456 applies a first tie layer 486 to backing layer web 492.
30 Backing layer web 492 exits first coating station 456 and enters a second corona

treating station 494. Second corona treating station 494 includes a treatment roller 450,



WO 01/96112 -25 PCT/ US00/ 28718 A substrate structure conprising a substrate
| ayer and a substrate tie | ayer was prepared by co-extrusion. Both

ext ruder swoenmeraqui pped with downstream netering punps. THECTe$w/28TIBeans
downstream of the netering punps from both extruders were fed into a
co-extrusion die. The substrate | ayer material was extruded to produce a
final 5 thickness of 0.840 nm and t he substrateﬁh?ie |Layer terial was

S_xt ruded t o dorderteadeassambly 435 apd adluwally of sykls ellers #64 Sg¢ (f&f‘_é“aglr?ﬁ““ghe
t
theel oo (LBl R B EINO R £ Slio dffacAltbafithy BRLAPI0Z W e uP

| ayer/ substrate tUpon s¥iliig S@6Rdsorbfa trédting @ations4Dap beckingeliyer WebctSd enbers an
.top of the other with the tie layer of 10 the first sanple facing the tie

| ﬁyeL of f) hesjg@%ﬁbmﬁﬁﬁﬁ’ﬂ:i@n 4Qﬁéﬂmmi@aﬂ1ﬁ¢¥§lg\ﬂ?‘%58b AR axtreder 4bdrand @ haskivgner .
T i I 0, (TL
T oty e RebRoslS bty ot sEadteass domel B et le g des b Bk e o

strip nmeasuryégpqedout 1" wide and 5" |ong was cut fromthe heat bonded
material. A 180 T-peel adhesion test was perforned on the test strip using
an I nstron 15 nodAftenpassing shyoiglhysecand Feasing| siasionoAPSChagkingaleyesvebpifd emeigge,

[111noi j . Wth 0 I | | head eed to 6
| nches! m nutblamRinaiod tpe o1 e PRfrodfreghaf BRu . B neaPah A indfes' °
substrate t iaephﬁmkvémraﬁﬁrtaﬁﬁgsmn&be@ow%eé&dsmhats@atme464e$éed§ tani fnab@s

recorded as 1.240 mm A sheet of mcroporous film (TESLIN avail able Trom
PPG | flust r i reseptived@yePid84 siia daghinRengrsationa#t2a) Inna preferegeembaiiment o lanEmEoR)
STYLUS COLOR 850 jnkjet pripter vai |l abl e from .Epson, 1.n of ..
Torrance. -oAplgg Aok fited 1t Epbrioitgad presuioih Bpdkid R weLie3 Pisisuage
ARC- S020108 ) ( Yin ' k i

Lake Orion nhggé{?g}gﬁ?ﬁ?%gﬁg‘gﬁ%ﬁ%d|'iééa{ggaéﬁﬁ?ﬁf?%grmﬂ?o ofe%éé%ﬂlgﬂ’and

excel | ent | ilamirmbiag staciss 462 isadagtediekat bond extgearcaptvdinyerct’dd todirstrige lagss The

i mge mcroporqus_ filmwas plaged, on a substrate/tie |ayer conposite
prepared as WW&@YQBWEA%'M'}%@H“%%?%W ous filmwas covered with a
sheet yof ethyl ene CAQAl | i £ | - Y j ErbhRME. | .
DuPont1 9de Nenour sL%ﬁng%o{répgaén@erg? C@%F%ﬂﬁgﬁf)aﬁl,%§%ea?awgr%lg?.zm%\fl(gh%@ﬁét rl cl'?i on
was | am nat edle gaiting statibn@70tebhided a@0ttingalierd?2 fieed toadt auttingldie cylntder #34,eand

tenperature was about 30 145C. The. inmage quality was unchanged after
| am nati on. ¥hamik episdendis. neuiting élesé%%g;ﬁa%@pfq#éc’rﬁ% I ERERSIRLS pirvGiiee, Blankshe

T s ey ni 50 GEE e BRIRARS, 3n 51067, SRBRNGAE iy BIAL Guffif Blankd B8 HCC,
the image. Téhowv dispsedtes bmorsd. i Aiveb et a82aBhnal Bnthe etmeiadertdfdaminateciG8r ous

filmand the substrate tie layer. An attenpt was nade to sePa,rate t he

et hyl éfe- met praledje putting ptatipnth is wornd paip & 108l 4490 of 3 pewind station 436.The
t hyl -meth icoacid i £ i : f.
S from the-m Einghis AGRRRRIAIR 3 Effs & At BOIR P HUARE fipobirdstlls

film This deghihy@tesélicinidiEioe maptmRey bé Mestiiled MithCrefepchcg Abxstetad e should be
bet ween the mcroporaus filmand the ethyl ene-net haera/l ic acid ignoner
film Exanplenderstoadthat siehs mastbe amitted fiom eachaproeessnd/er thy ordes of the steps

pol ypropyl ene_and 4% Ti 02 .as pr.epared.b onbi. ni ng PRO EAX 6 nopol yner
ppl ypr opyl en'é’a:(' Iii?(?néléalng? Wﬁ‘ﬁi‘ﬁ&?‘gﬂmg[ﬁ? eeﬁpl{}]\tj ?ﬁ S%loPﬁr%c ﬁp@ggn&g?}‘ ROl
Ti 02/ p9l ypr ogiticiiaeed iheii some GpplRationtl twd &F 2440 Bleps Mag be poFbindddembRYS less
material was |oaded into a twn screw extruder manufactured by Berstroff of

Charl otte, Nomulameouslyitegrompse effigiencyscr ew ext ruder had a

A method of fabricating an image retaining card may begin with the step of

po my

providing an intermediate structure blank, a substrate blank, and a card cover. An image
may then be printed onto the image receptive layer of the intermediate structure blank.
30 In a preferred method, the image is printed onto the image receptive layer of the

intermediate structure blank utilizing an inkjet printer.



15 LID equal to 32 and was run at 100 RPMwith a tenperature profile of

| 48C- 176C 204C- 218C- 218C-218C- 218C. The substrate tie |ayer nmateri al

conpri sedwBYEL113101 aci d/ acryl ate-nodi fi ed et hyl ene vi nyl pees@i27130! yner
avai lable fromE.I. DuPont de Nenours ang Conmpany of W/ m ngton, Del awar e:
The substrate tie |layer material was | oat éa into a single screw 20 extruder

manuf act ured by Davi s- St andard, Pawcat uck, Conngecticut. The sjingle screw

extruder had a L/ ragthed 17 gcoprdaficg Wik the presentaisyenion e inehu MR 1A a
tenperature 185912{#}% aoéov%ﬁ%%rl@@qn%gé cn:ece@ti%g t@a? Pr&ne tiléféﬁ'fx&fifte Giihdre! NQ 2
substrate | ayer arfd a substrate ti € |ayer was prepare y CO-extrusion.

Bot h ext r udané&thyé ircaceardan@edlithivitielpresenhinlvestion et 50 inglud® thrLigs of [Rhénatiapt
-streanms downstream of the neteri ng1 punps from both extruders were fed into
a co- ext r usidosubgirate triesesomkside pEthedptermadiaterstartupy s Tha stepcf daminating ag¥e a

final ghickness,of, 0.520 and the substrate tie |agyer eni al

-extruded to 15(?1'6%&5 LR aqssetnrthqigg r?e%tgéi%f”% Se}r'd(fgglpr%?&%{gseﬁlﬁgr {P&ait%c\%?ﬁ%%at he
di e was castprgidcivé)@rhthlarid Thing e Shodile fito aMmifgtbt.ected on a wind up
wheel . 30 Two test sanples were cut fromthe resulting substrate

| ayer/ substrat e tFiguiedyisn padiafp sknlededTérossgestionnh mswesf aneadditionalcembaslimendn
top of the other .with the.tie Iail(&r).of thg fi rsthstﬁrrpl e f ?i nﬂ.the nile
| ayer of t hé® s%rbdlﬁagesé?fﬁ'ln&g ﬁgﬁg "%&Prf)‘?r RPN (TG PresefipyTiide 1 o'Mag

PCT/ US00/ 28%&1&(}%%@03%6@&&19&@5 ReLbstrhe ste@tiredsundiang ancignape fré&bﬂﬁéj codrng a

TLC nodel 5660 C, Evanston, Illinois) thernal lamnator with the
i nterfGice t &9fer dnua @referradi@@bodinent timgge irpeeptivg wovergSehautfiixed tai sibstatd 5"

| ong was cut  from eat honded terial. A 1380 T-peel adhesion t.est was
bor Por mad orthBTe SOF. BFFbatGlihEp ae shbo et ude e et QSR BFttne
(I'nstron Cormaﬁa iP&bsiFak kirfitd@8s02! | |1 nois) equi pped with a 500 N | oad
cell. The crosshead speed was set to 6 inches/mnute. The test strip failed

at one of the sublagatrecépiyercover Sobdnclades 4 iphurhlity eof recesses 468s. Ahhendger ce
to separate the test siri mm A sheet of

was recorded as 0.98 j
mi cr opor ous TEFEDHVE veseaamﬁwi ﬁ%ﬁ@ W@m r%sqsﬁgsq%%&e roeeptye soVe i o

Pennsyd vani a). - L ITRg i : R »,T-Ld])%- : i ki [

(avai ﬁabl e ﬁngml%%pg%ngé?%lﬁ%fl E‘I@?r\jé'ﬁclg, )g}egﬁ"g’g%ﬁ 2%/?lvl it'ﬁégﬁi gﬁ@ﬁﬁdye
bl end i nkj etmateial 52Carlhra phegfesred\R@HEMIAELOTAnK 5L & clnprised aARGuEIRGAIBS28.c dh ar )
fromMS Associ,ates Ing. of Lake Ori.gn_M chigan). The resultj i, ma

exhi bi t ed hiRfHE rpr&%ﬁgeﬁteynlbgﬁan%&d& IS%?‘utcom%Hégss‘H‘a?‘bﬁe‘é%“\ﬁ P AGPREE or
f eat heri ng : . 15 The image mcroporous filmwas placed on a
substr at e/tﬁ%"’ﬁ@%‘r’&gé& Flgtselr'te prepared as descri bed above. The i nmged

m croporous fil m Inesprefevied @mhbadibient imhgeteceitive infydriah 2 1kt ddapted tod ceceivedn

i ononer (SURLYN 1707 .avail able fromE. . DuPont de Nempurs and Conpany  of
W I mi #yt on, imeeecampsisedaf@qeesms inky it shenld e apprsriated dbpt iwpggyresentive Hygdaal

5560 ¢ her ma! sd72iHp 2o fbrid Hind ALECTACRIRGIPEL A SR AR aR0 sodRCor o

i mage qual ity "'was’ unchang am na was m

separ at e t hepretent apenters Ekhmples ofmiabeiatditvhichah®/ bé suitablecin arpagplicationkhe
m croporous filmtore and/or stretched in a way which destroyed the

integrity ofinelnde plymina, siiips, hydiophilis osgrnie perticles, ang sellulpseapmledersn Bramplesn

t he m cropor ilmand the substrate {i ayer. 25-An e made to
separate ¢ helertA R TEPHAaP RS niofvins hal R hssery Frampieh ot e B

fil masThe etdligiecdRildia pbyirets inclnde METHBCEL] WhichQ$ @oﬁunmiam?_rﬁeanabwémr of
the image fromthe mcroporous filmto the et F1y| ene-net hacrylic acid

i onomrer fi | nPowHihendesd Comasatianhe i nage integrity and indicated good
?gggﬁ;?nf Ibfa';nwegg éln?ab[g ﬁ}rﬁgﬁ{il%ucs)rguﬁlcnga?t?c est nggrgs%yérgsnsﬁﬁkne%t P@lﬁé ollgfr%ergcain
copolymers of N-vinyllactams such as homopolymers and copolymers of N-
vinylpyrrolidone and homopolymers and copolymers of N-vinylcaprolactam,
30 homopolymers and copolymers of N-vinylimidazoles, homopolymers and copolymers of

vinylpyridine, and substituted derivatives thereof. Homopolymers and copolymers of N-



WO 01 /96112 -28 PCT/ US00/ 28718 Exanple 3B: A substrate |ayer materi al
conpri sing 76% pol ypropyl ene, 4% Ti 02, and 20% aci dl acryl ate-nodi fi ed

et hyl-ene wiomlvsaret at e pol yner was prepared by conbi ni ng PROFAXRA3E
Honopol ynmer pol ypropyl ene (Montell, WI rri_1 ton, Delaware) with a 5
preconpounded Ti 02/ pol ypropyl ene material "(d ariant # 1015100P), and BYNEL

3101 acid/acryl ate-nodified, ethyl ene vinyl acetate polyner. The subst&at e
| ayer mat er i ¥ihyllagtamsoaprk N-visybmidazoles, ase maslerasd.r Gersslinksd upatticley o pRIy(N-

Berstroff of_. rit r-0J i i extruder had a L/D
equal to 32 %‘?\?ﬂ%@%@%ﬁdPf%ﬁ%gﬁirlw?ﬁml@?é%pmg?ﬁﬁ‘?@@%r ofile of
148C-1 76C 204C- 2 1Bhagdl@faimid Cardl 86D of Figdire & ulagtdodipeist ia identification etddala

-conprised BYNEL 3l 01 aci d/ a&é%ll ate-npdi fied ethylene vinyl acetate polyner
avai | abl e f r@uver s|licenserbpassprt, (seGrbayias apainted imags Sk ya prefestied embodimana e

The supstrate.tie.laye ternial was | ed .| Nt ' t. r
-manuf agét ur ed”B et%gg?%e_ ?[62‘%8@985 O Rk g}oge?ge,cuéynlhglg féi %{Q‘I‘ﬁ?}%&;?@\g&ﬁ@ lé gl(ragiw
extruder hadwhich/ fay beduithble 24 Rk WASlichtithsaincRBE! 9 Pictaic bl al RudtitMinde! A a
15 tenperature profile of 148C 176C 218C. A substrate structure conprising

a substrate repyesentation of aslumsanr figer print, hed e repigsentptiespeff cardloldes’ sssignatiuse.on.
Bot h extruders were equi pped with downstream.neteri punps. The.nelt
streans downst reaiﬁ %P%ﬁgépdrﬁ?@di"ﬂﬁ‘tp% PR B O TS Sg? rcﬂglgp?sv%?”é’ﬂfaﬂﬁaqynt 0
a co-extrusig idillfl tramﬁre%tlgéfyhﬁﬁ@ fIAY eAlsH B 8 gréferrd@® emBdiieAe dmhSe Riceptiee @
final 20 thickness of '0.680 nun and the substrate tie |ayer ‘matérial was
extrudied to powwdd6é campriselantihnarkeris polyhen. Paticuiarly Prefereed: iondmerc polymershe

di e was cast on a heated. chrome cast eel an | lected,op. a wind u
Cheel Too”t BercopalEets o amuoma wib meitric ity i DRBHEIS Nefotts CotPany

| ayer/substr Lse, higy Bf | bfhylehBLolfigh RS iMBRRriE! RikRRer RAIGN
top of the omPE%%Hﬁ%ﬁen%W%ﬁytg&y& gzg tﬂea%?iﬂgg% s;irrpl enf acing rt he tie

| ayer of t hetleetraded designaktion “BRERIL YN sthatphees aveepblehfon the aprefemndesd. t bgageher .

The heat bondi ng,was performed using TLC nodel, 5660 (TLC, . Evanst on,
I11inois) thESCRREve %YP‘F\%\Q%WW\/F?‘HP@%O%%?& Baterals "‘f‘@ﬁweg%&“ﬁ‘rn& fggm %@lﬂtmdest

strip asur | M . 0

mat er |1§1rF A l’i(g)%emgéepgege e"g‘l%gﬁ&?es%fxatxg%g[?\g?’?aé%sd&gﬁﬂ?ﬁ%%g@ag% r i:ﬁgs%&,sei ng
an I nstron 3@ppiedkdnslinclddd pslyving ¢hierdiden@® T polypropylene ¢PBY), i potyetiBdenie (REJge,
II1inois) equipped with a 500 N |oad cell. The crosshead speed_was ssgé to 6
i nches/ mi nut 8Sryli, @olyester, biaxially prented palypropylpps. g gepolyerpthereofo Reoessassd 28, g
one of the s e We ' he force to
separate t heHtgg"ﬁsé{g‘gtsr?Crek’|fgyev\‘7raosvE fse@dé}rag%ggg%"%h%Rhﬁﬁgéﬁlﬂkﬂggggﬁg@? é%:'fs ;l'-rri Cr opor ous
film (TESLI N avai [Sabdtatd stamuPGOR rdtpiisésessubbtrite tdysb 508 andPe Rulssylaveatie Byeas

i maged using _an EPSON STYLUS COLOR 850 inkjet 5 printer (available fromU S
Epson20| nc.  §20.7Hy# prefesred empbodignanp substiate lRygh Y8k compased|af m&lxpmyfqnei s
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density and eMeRIdsdncki ne sharpness with no bl eed or feathering between
colors. The image microporous filmwas placed on a substrate/tie |ayer
conposite 10 prepdt et prefetred c embedimghy substrite tignlgser H20r dphorampsised | of ias

covered withpa sheet of ethwl eng-nethacrylic acid. gn r RLYN 1707
avai |l abl e frgfﬁc .?aizfﬁlf(?ﬁ'top & NéHbUPeean a‘&‘é‘ﬁp&aﬁ@ lg‘fqu%”gn% (r?géj %ﬁa}(ylﬁgeél g‘\X/?arr e)
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The interface tenperature was about 145C. e ima(ge qual ity was_ unchanged

af t er | ani naef dinctivpaliged aclefngpinclude aolydride wedifieditpolimepyienes st duedifigd m
f th bst [ti ite..The ni i| d/
Strotched | n oAbl fedh SeELeRSORAE | moeioRd cprhObRRY " BREmpiks, Y Hfipaly

i ndi cat ed gogehilableahiRfilfwhadhRay B8 RAEMESH sbRE apbldafiBRY ehdei EDVART3 113e

substrate tie layer. An attenpt was nade to separate the )

et hyl ene- net kthylent vinyhadethté polymer, dnidl BYNELf 3 k6 achifacnylateapedified ethiylene vinigle
.ethyl ene-nethacryli¢c acid | rfilmtore wt sfer of the.imge
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Exanpl e 4A: Af WisihgtaheDélaware. mat eri al conpri si ng 96% pol ypropy! ene and 4%
Ti 02 as prepared by conbining 7C50 | MPACT pol ypropyl ene resin (Union

Car bi de Corporation, Danbury, Connecticut) with a preconpounded

Ti 02/ pol ypropyl ene material (Clariant # 1 O1 S 100P). The substrate |ayer
material was | oaded into a twin 30 screw extruder manufactured by Berstroff

of Charlotte, North Carolina. The twin screw extruder had a L/D equal to 32
and was run at 100 RPMwith a tenperature profile of
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W1 m ngton, Delaware. The substrate tie |layer material was |oaded into a
single screw extruder manufactured by Davi s-Standard, Pawcat uck,

Connect i cwn.01/Pha2si ngl e screw 5 extruder had a L/ D equal tRCRUS@rRd7Mas run
at approximately 10 RPMwith a tenperat urf_pr ofile of 148C-|1 76C- 218C. A
substrate structure conprising a substrate |ayer and a substrate tie |ayer

was prepared by co-extrusion. Both_extruders vxgre e uilpped w.t h downstream
R “afﬁ}

metering punps. THavipg| thus deserihedd Eigngs Be amethpdy ARGy WithnHhe Presftoot h

trud f i ~ext i j i al
was. oxt r udedns e BOY SR bR Bl el T BRMIENE nBBlooTAAY | B
| ayer materi glepyvaty &% lomiderfibm gichiocesfaid/oathetord@kofatis sehs thag 2@ dhangetihe

-extrudate fromthe die was cast on a heated chrome cast wheel and collected
on a wind upWitheet devinting fremythe spipit 65 seape of thetinyensign: Heis paticipatedithatingomest e

top of Sthe. obhBieRden NRcor Pofd SRF b bf Rrbfilce BARE R TAIE MRS 00 ©F

| ayer of thepsassediieri®).e. The two sanples were then heat bonded together.
The heat bondi ng was perfornmed using a TLC nodel S660 (TLC, Evanston,
I'11inois) thermal A methedteft fabricatinghan imagerretaining engdemay beginowith 4B ster efest

tri i .about 1" wi d 5" | .cut f he _heat
Tateri - 20 PRvides B sybsrath ack and oo e JeRiHE pel " ARITAEE aut) BRR be
using an '“Sgﬁggéd%ﬁﬂﬁﬂhe A eeiind SovERC aﬁre@érlfbatrﬁaﬂod?qn@%@geii@ﬁﬂntearohto

Ri dge, II1inoi equi pped wWith a 500 N load cell. The crosshead speed was
set td06 i nchesmagetetaning keveradiliziag an inkfediprietrat one of the substrate | ayer
to substrate tie layer interfaces. The force to.separate the t.e strip.was
recorded as 0.672 odoig %cgﬂg@?e &‘ﬁhﬂ’@rgﬁﬁng&%vegﬁ?%“laﬁgﬂ“&e jb%isiegbgfe
from PPG | ndysgipd irfvigle r3RHiH RS YoV @iBbiRate WRfik | TG AFerHSH RMIRANERRON
STYLUS COLOR gét?%g]ﬂée% d&%ir'ré]?erl%‘lgvai I ablee fromeU S Epson, liIJnc. of E
Torrance, CAimsgpuicirdng coven titgmautisirdtechlaikemay inckidetthe steps O€ kayingi thgdmage
ARC- S020108 (bl ack) and ARC. SO%gOBQ (,co or% from M,S Associ ates | nc. gf
Lake Orion MERIEESOVerTREeT be Jubstagje iblanke INSRRNG; the AMASS, FtaiBIng rcoyer adhdhe v
and exgel | enty : It in9&rtif At Sht Y &lINRRR0F 0! OF S.
The i )r(%gge m té?%@%o%@@ﬁﬁ%%s%g%?%g}%&moﬁﬁ‘g‘“g% lsgﬁiae{}gﬁ t?e t{gayer C(())rrposi te
prepared as descri bed above. The imged m croporous filmwas covered with a
sheet of WO 01/96112 -31 PCT/ US01/ 28718 et hyl ene-nethacrylic acid iononer
(SURLYN 1707 available fromE. I. DuPontE: nmour s and Conpany of

W m ngton, Dela ) r i ] i : :
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qual ity was wrahplegetichfdlRiw, lalPervrhiages arb bveight,ambdss veherwinelgpecifiedepar at e
the mcroporous filmfromthe substrate/tie | ayer conposite. The
mcrop®ous filmtore and/or stretched in a way which destroyed the
integrity of ' e. This indicated good interfacial adhesion between

t he mcroporwand the substrate tie layer. An attenpt was nade to
separat e the et hylgengbimtdagey maedsli comprisingenc%l polypdphlenen dniied¥si Ti@pas ous
film The ethylene-nmethacrylic acid iononer filmtore wth sonme transfer of
the image fr@iepares nbyer eguaridog 7058 tVIRMET epelypeanylongt mewn y(Vaionci(qrbide

ionomer film,This.destroyed the i integrity a i hgicat.ad

adhesi on bet \fESRORHEA, rr:dc?f%'ﬂ?fr oggnqﬁgﬁ%ﬁ%m‘gltﬁhg é’i[ c)?ﬁ'gﬁ{é@%gt ﬁ%@?@?‘gg’%ﬂqeﬁe

i ononeys fil mmaaidixaniee pfBomposntRat Tadfpdigrepylemt edieral CRaP rpusthiaged’ Glom
pol ypropyl ene, 4% Ti 02, and 20% aci d/ acrylate-nodi fied ethylene vinyl

acet ate pol yr@ariant Cqppaptioredf Diewe Biope.nMinnesats ovhiolPisientifins| iy by she par enunber n

Ti 02/ pol ypr oy SH0bnm S BT af (RO Reth oy "SR OpBRR “EROH 4

polypropylene. The substrate layer material was loaded into a twin screw extruder

manufactured by Berstroff of Charlotte, North Carolina. The twin screw extruder had a
30 L/D equal to 32 and was run at 100 RPM with a temperature profile of 148°C-176°C-
204°C-218°C-218°C-218°C-218°C.



20 3101 acid/acrylate-nodi fied ethylene vinyl acetate polyner. The
substrate layer material was |oaded into a twin screw extruder manufactured
by Ber st rgfoidtii@harl otte, North Carolina. The twi n screw pxt/uscbes7isad a
L/D equal to 32 and was run at 100 RPMwith a tenperature profile of

148C- 176C- 204C- 218C- 218C- 218C- 218C. The 3ubstrate tie |l ayer materi al

conpri sed BYNEL 3101 acid/acryl ate-nodified 25 ethyl ene vinyl acetate

pol ymer avai | abl eThe suhskate. tie[ﬁwnmawa’all\mmuissd ELY A8 3 d b yetlpfiengivingl ragetate,

Del . Th bst ti | terial | oaded.i nt i |
oxt s uder  manBoEReL ARl Som 2 & Dbk EpNiEbeme and Gampant of WRiaS g o
screw extr udpplahack, aThé luﬁﬂHﬁé ti%olgf% RriNwad Wadad R8P QinilEBicdw ekBuleeM

-Wth a tenperature profile of 148 76C-218C. 30 A substrate structure

conpri si ng amaoifsttnedleby Byes-Standaad, Pabysstuek,cCannecticay.e Theesingby sqew evttivger
co-extrusi on 0 eh' truders,were equi pped w t tream neterin S.
The nebt st r baka LA Gl FE At e b0 KRS et brolie o
WO 01/ 96112 gf&@gfﬂsegc}gg@w fed into a co-extrusion die. The substrate

| ayer materi was extru to produce a final thickness of 0.560 nmm and

the substrate tieAl aipstratoRirgétndd covaprising 4 WalitrateOlaparamdCe subsirateatie fapperokaess
of 0,020 nm The extrudate fromthe die was cast on a heated chrone cast
wheel and coprepated dPyosp-gxtilpsinn. uBoith exstrudess weee equippedayyh cdowhstreang ypeteningy

Sampl o5 wer oPBRLE U st SRl S she mbBiFE pRAPY Sk oo Myl ilvers o,

sanpl eof aci n@dtifi® 4 teextpysRin QiE. The setreardafenr itdial Was ektrededasprafucearfial hen
heat bonded together. The heat bondi ng was 1performad using a TLC nodel 5660
a

(TLC, Evanst thickness ¢f@p20 mnmendahe subsiratettisr laygri material wag extruded to awpducgtaur e
f 148C. A 1Q test. sStri [ bout, 1", w d 5" | f
he neat bontet ekt af o TE07G' TheCeR i oty e B8 sesCRP el ot
test strip Ugidhdll ahdThQPed ®FE WiddldPwh&st i ng machine (Instron

Corporation, Park Ridge, Illinois) equipped with a 500 N load cell. The
crosshead speed wdsvostest samplesi wereesit tionuthe. refitiing sbistraterlayerfsabstrate tie layee of

the sybstrate |ayer tq substrate tie layer interfages. The force.t

Separ d0e. 1 hecPBERSes ey HBISS Ut AIES.ont OB S0P Rf i oRToRBEficye fayer of

i croporous fd ﬁfht(élé%ﬂé Hcﬁ:‘g?thé el 18yl '@ A SGohd) 18] SheQlwoPiahiphddui e then
Pennsyl vani a) was i nmaged using an EPSON STYLUS OR 850 inkjet printer
(avai | abl e f heahbondedpogether] nTheoheat donding eyas@rxfoemead psing wLC piogek A66Uy e

bl end inkjet | trid RC- S02Q108 d ARC- S020089 |

From 20 M 5 AbUGEtmeion, Wb thermel benrser Wik Aeqhie e frameBsuea 4 oracde
hi bi ted hi ' | | | eed
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feat heri ng betwee 0 e i mage m croporous aced on a

substrate/tie | ayar 18®@NMppsl ladhgsi@p tse thag perfosndd bedhealoesy atripl bsing A dastron

m croporous filmwas covered with a sheet of ethyl ene-nethacryljc aci,

i ononer ( SURMpdel I7A@2 tasting mashiner(rstrop Gorpoesation Pafe RidgenHhgnis)Laytpge hy
of WIlmngto I ) Thal I : 1 | - Tk el
5560 t her nal @’P%glelﬁa oéls %eeé}lgﬁﬁggfg ggﬁygggeet‘r’i’gt% l}lrlg{%vaﬂgﬁ‘gtgbﬁé l%%s%‘ Jﬁﬁggﬁﬁage

qual ity was gnebamgadbafdielyérats sudktrae tic Ayenintefiots. ihe foRdao sopastpahatest t he
m croporous filmfromthe substrate/tie |ayer conposite. The m croporous
filmtore andrigrwastreeardedes 0.A0RNMM. whi ch destroyed 30 the integrity of the
i mge.,.This indicated good interfacial adhesion between the m croporous
filmgrr?dthe substrate tie | ayer. "WO 01/96112 -33

Example 1B:
A substrate layer material comprising 76% polypropylene, 4% TiO,, and 20%

(90}

ethylene vinyl acetate polymer was prepared by combining 7C50 IMPACT
polypropylene resin (Union Carbide Corporation, Danbury, Connecticut) with a
30 precompounded TiO2/polypropylene material (Clariant #1015100P), and ELVAX 3175
ethylene vinyl acetate polymer. The substrate layer material was loaded into a twin

screw extruder manufactured by Berstroff of Charlotte, North Carolina. The twin screw



PCT/ USO0/ 28718 An attenpt was nmade to separate the ethyl ene-nethacrylic
acid iononer filmfromthe mcroporous film The ethyl ene-nethacrylic acid

i ononer fwbmwerie with sone transfer of the inmage from t het@ui/gswpsTi8us fil m
to the ethylene-nmethacrylic acid iononer Jilm This destroyed the inmage
integrity and indicated good adhesi on between 5 the m croporous film and

the ethyl ene-nethacrylic acid ignonmer film Exanple 5A: A substrate la&/ r
material congiiudemipdod 4D eanatto 33 and wasgugsat 400 %ol\gd’f"yb?‘é?iweéﬁéfe Rl e4}f

Ti 02 as prepajs, o bRINGo 3~L0 thernoplastic olefin resin
(Montel |, Wf}{% ﬁ@‘%n‘%&@&%ﬁge@%ﬁ%zm@%g unded Ti 02/ pol ypropyl ene
material (Q ari anfhetdibheaQ@OR) laydhBaHRSéonirBed BYSTAXEA1GE i cttlylohd Svinydac&gtel Nt O

-a twin screw extruder nmanufactured by Berstroff of Charlotte, North
Carol i na. Theolymém asalably &onr Jikr DuRdnta de/ Nemquesl and Gompany whsWilmingien,100

RPMwith at eratu profile .of 148C-176C-204C.218C-218C-218C-218C. .15
The Subst r at DRRVES aTbe ShEAT 58 Ing Rl nepded o s dle Sirew Lhlruder
aci d/ acryl at ﬁaﬂufydtﬁﬂea%gémé-swdwdnphwaasé@t&nae&mr TRY &lrlghbiRe) le@ifuer! -
DuPont de Nenours and mpany of WI m ngton, Delaware. The substrate tie

| ayer mat erikdd alb® eqealien27 abdwas simatlappsoxineately XOrRRMr witha a ténasperatnescprofile

Davi s- Standar d, Pawcat uck, Connecticut. The single screw extruder had a L/D
equal to 27 el 80 7o U248 (é-pproxi mately 10 RPMwith a 20 tenperature
profile of 148C 146 ' I S|

| ayer and a subst‘fzaﬁgggtg’a ?gST’%@%b%’}ﬁsﬁ‘é;%?@%{rg@%’g&ex dr%éq%gtﬁsteggé? awr%&
extruders wepepaadibypadewhistondoBBt eaauderevere eqhippedpsith doevnsieédm sieterings
downstream of the netering punps frombqgth extruders were fed intp a

co- ext r usi onpwmes. Theemelt isearas downsiream of the metering puwps fropdkpth sxisudsay werey f

nal 25 thick of . O . -an j I

extruded to %?Z@Scaecoée’?ﬁ%amlﬁi 'g&%g%g&%@%&egbﬁteﬁ%?dﬁéﬁg@rﬁﬁg?tcgdu]p ér!\%%nfl lhe
di e was cast thfknésstsFa0. B30 Gl QHE tikasifbsiieale ot mgktigicwedeafudad wb piodie a
wheel . Two test sanples were cut fromthe resulting substrate

| ayer / subst r fina thiclkness9£0.076 myo s The. exydate dinm hengie eas\gapieopp heatad shom
top of .the other,wth,t ie layer, of 30.the first sanple facing the tie
| ayer laf thecagﬁghﬁ%aggﬁ%lfeéedﬁpeaﬁ{}g@a e(eés were then heat bonded together.
The heat bondi ng 4% R&rfafipl@tvseteicif fRmIthe reRMtalg hftefate lyﬁr@%sﬁ@%ﬂ]ﬁe tagerd

PCT/ US00/ 28718 (TLC, Evanston, Illinois) thermal” |amnator with the
i nterface teppepasiter Fheftest48mples wese plased pre e tejuef the etheruwith theig layemef 5

| ong was cut ,fr t he. hgat bonded mat er, al . 180 .T- peel, adhesion te was
bor o mad onterEeh 8Pl ffing 8 AR Jol of A TesantStiene- AHS eaCRRRl heerh e
(I'nstron Cor Rok ¥oh@ tdg@tter N GGR heat boRdihS JwRPerfRREd Wsing ATRORRBIY besd
cell. The crosshead speed was set to 6 inches/mnute. The test strip failed

at on@0of t héll«lBxanstoe, lllincds) tharmalilastinatorewith thelinteefacé tempefaareof 138C.f dr ce
to separate the test strip, was

Jecorded as 0.738 N A sheet of .
mi cr opor ous ¥eSt §ip MeagurigsAbapt ]a{)‘l"@efal“g% Wasfuk frp}qgéhe (B‘Fat&"f‘%%‘ﬁ'ﬂ?tﬁﬂal'

Pennsyl vani a) was ,i i ém iKij Lt er
(avai ?/abl e faom UASP%ES' é:éf Iaﬁge.ﬁ%f orr ai?ef, CQ&% S%gétr\%?ﬁﬁ%%gggm%ye
bl end i nkj et modéisl 1@2aedting dgehinb s’ Codforatidre Plajk Rittge ARhdH) 200pPed withar )
fromMS Associates Inc. of Lake Orion Mchigan). The resulting i e

exhi bi ted hi 80P Ndpeft celle nEhe Srosshepdespeet Pam set(tp RdndissmynuesTh test %ﬁfépngﬁsféat or

exhi bi ted hi FRekspsed 1 -|
cunst P8t of 1 814 e SRR oy TRARITNE RO BBl THe Bl eIt

m cr opor ous §trib Wadascordateicllcdd Nimm, sheet of et hyl ene-nethacrylic acid
i ononer (SURLYN 1707 avail able fromE.|I. DuPont de Nenpurs and Corr%y of
S

W | ni ngt on, Del andr sheet Tofe neigropproust filsn (RESLINM nevadale fremn PG Tadustiisgepf

5560 thermal | am nator. The.interface,tenper .Lmage
qual ity was Eﬁ%ﬁ%ﬁ@e‘%“&?ﬁ‘@f“ﬁ) a"?lﬁsnlgﬁg% .usng a&%ﬁ%%%ﬁﬁg Sé-g%lg%tat e
the m cropor Pﬂx&elf (dvaildblO Molhh® § WHpsba,ain8/ bf TohragtR] CRON@RRSIpe with Bigment/dye

.mcroporous Tilmtore and/or stretched in a way which dest roged t he
i nt egi30t y of blend inkietginks Chartridges!i ARE 920 b (blackd randc ARIC-80R0989 dkolpe fiean

t he m cropor filmand the substrate t.ie.l r att {y . de, to

separat e theﬁﬁgmsgﬂg@ﬁg}%gﬁm A chi %ng‘}’ng ?ﬁuﬁﬂgg@ﬁ%ﬁﬁy%ﬁﬂ@%ﬁous

film The et Bé’dsﬁﬂﬁn&@i&éﬂ&’ftﬁiﬁb%ﬁﬁﬁéﬁs LW QI eellidr RdtrmigWetwech@ORord F ansfer of
the image fromthe mcroporous filmto the ethyl ene-nethacrylic acid
ionomer film This destroyed the image integrity and indicated good

adhesi on between the m croporous filmand the ethyl ene-nethacrylic acid
i onomer film 30 Exanple SB:



A substrate | ayer material conprising 72% ADFLEX KS-011P ol efin, 4%

pol ypropyl ene, 4% Ti 02, and 20% aci d/ acryl ate-nodi fi ed et hyl ene vinyl
acetate pwbymwsii2 WO 01/96112 -3 5 PCT/ USO1/ 28718 was pr epi@tsiestidnbi ni ng
ADFLEX KS-011P thernoplastic olefin resinsMntell, WImngton, Delaware)

w th a preconpounded Ti 02/ pol ypropyl ene material (Clariant # 1 O 15100P),

and BYNEL 3101 aci d/acryl ate-nodified ethyl ene vinyl acetate polyner. .The
substrate |ayer nmhP@rimage \Hé.‘grqpa‘éﬂ'édﬁlfhf"’&s aPl?%ﬁnO% éwsgﬂe?tt?d SRR Cur ed

by 5_Ber st 1 of ey COALAbLL abdVR! e AU EropBs i WA Ued HifhiGeot 610 2

L/ D equal to was run at 1 tenperature profi

148G | 76C 20¢thyleddfmethhOflic 14id 2drfbmer TISTRLNN 1717 availzbleafrom Bt @uPaint de
-conpri sed BYNEL 3101 aci d/acryl ate-nodified ethyl ene vinyl acetate pol ynmer
avai | abl e fr¥ameuns andyBempaae ORdViingtoan Detayrpainy The copstiyctian s Jaminated

Del awake. The.subs t 1€ [ ter wa 'gggi i.n ew
“extr udér rran‘ﬁ%"%t?uﬁég égaﬂaélél@&ean a]rg@n%t?émz{] %gﬁgﬁ%%énne el?%lﬁf'lte) %%gﬁé‘ilitngl e
screw ext r udgfseadri itwaBe qaaldYy wadurchafged AfR6 lahdiativh, appr oxi mately 10 RPM
with a tenperature profile of 148C 176C-218C. A substrate structure

conprising a subsAnattempiywss made to sepeEate sheemidreporgye filmdftom they pubstiptedieny

co-ea-trusion. Both ea-truders were ui dwth d strea eyl

bunpe. | The nire Srmhifie ABRAUCoRGRE A haR R Mg ARNBLY FALWEdsstidyed
extruders wepg nfshrity'tdT theChna@¥! I ThisOMdRARd Jdl IMBFAdiAL fdted¥R betRESY tR)
was extruded to produce a final thickness of "0.570 mm and the substrate tie

| ayer 1@at er i microparouxfimadithe sustratiugedayerf i nal t hi ckness of 0.180 nm The
extrudate fromthe di s cast ,on a heated chrone 20. cast wheel and
collected on a w %Iﬁe RS magdg, 19 égl?a@ﬁrfgf’ g&y&%\eém%hqcrfl}co?ﬁlfh@%egﬂm ng
substrate | aggh/ihe lﬂ‘ﬁ&r‘b?BFqu'fﬁrn.' qsh%retrfyiim@ﬁéthﬁryﬁ%id RabmeAR fte WRthesapleaced

one on top of the other with the tie'layer of the first sanple facing the
tie |ayer of tramsersef dhel imageplfeom The miswpstons| fl; wer thet étbyletemethboylie dicid

toget her. The heat ' formed usi. TLC model 5660. 25 (TLC,
Evanst on. || RGBS I nA e ayi e Gpos 1l Hewrch PR a8 £opd AUmisn AL Ber
148C. 1A t est gt Lﬁlha%dfmé)é{hyléée-f%@ﬁc@ﬂ@a&a idrffr YRE cut from the

heat bonded material. A 180 T-peel hesion“test was perforned on the test
strip using an Instron nodel 1122 testing machine (Instron Corporation,
Park Ridge, Lllinois) equipped with a 500 Nload cell. , The crosshead
speed was se&k ¥aches/ m nute. The test strip failed at 30 one of the

substrate |ayer t Hhsta i i f S ° a
the test strip wa;A r§ecor Ei%‘tcliﬁgfs n%t%l%%%rﬂdr%%ﬁg %&?Ig@gg%ﬁﬁugﬁleggf?zl? 3
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pi gnent/ dye K] ' a j : - 10 4]
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with no bl eed or feathering between colors. The imge m croporous filmwas

pl aced on a b{dsavalite/32 and wyeunc 8 KAM vithep seraperatraipradie ofelf 85606 CThe
aci a1 onomer EGR I G EEARECT om £ 1 bupont de. 10 Nemoure and
Conparys of W m ngf@rubdel@ e fkr mhbiGial CoRpAista BIOVAYES1 150&thylaieSHinyl acetate
polymer available from E.I. DuPont de Nemours and Company of Wilmington,
Delaware. The substrate tie layer material was loaded into a single screw extruder
manufactured by Davis-Standard, Pawcatuck, Connecticut. The single screw extruder
had a L/D equal to 27 and was run at approximately 10 RPM with a temperature profile
30 of 148°C-176°C-218°C.
A substrate structure comprising a substrate layer and a substrate tie layer was

prepared by co-extrusion. Both extruders were equipped with downstream metering



using a TLC nodel 5560 thermal |am nator. The interface tenperature was
about 145C. The inmage quality was unchanged after |am nation. An attenpt
was nade wo g@paeate the mcroporous filmfromthe substrat@&Eusw 2ager
conposite. The mcroporous filmtore and_/2%[ stretched in a way which
destroyed 15 the integrity of the inmage. “This indicated good interfacial
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material conprj si 9 pr.o n | ymer and 4% 25 Ti 02 as prepared
-by condbi ni ng&ﬁ%&g-aggé%lPe%kﬁ\éyoﬁrag%{??élﬁg&%ggoI ymer (Fina Gl and Chem cal
Conpany, Dallas, Tgwasst shiplesavedre eaiofrpauhe eebuling2dubstrate Iapitubsrateriecayel
(Cariant # 1015100P). The substrate |ayer material was |oaded into a twin
screw ext r udompesitef ddhetesdamplepuess plagsd orfe anton of the othesrwith thertist layer. ofThe

twn screw extruder had.a. L/ qual to.32 and, was,ru 090 M. wi

tenper at ar e BF S Emge ging B Her S0 s Tt SRRE STHE A dePlrb e i
tie layer nmepedi bahd&otopettepd BXPHHeat38hMIML Wik FeibhRéP usiBglial TEQ Mbhall 5550
vinyl acetate polynmer available fromE.|. DuPont de Nenours and Conpany of
WO 01196112 (I3L.C; Hr@nstosOtlinods3 MnWIHmﬁmgxrovith thelinteeface. temperabud of A48°€. t Ae

| terial | oaded {nto,a . ) t Lud factured.
Dot - S andaled SRR REARIER 200 ouite Bl S e st bo0dhe B bpRGaatRRY o i o
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of 148C- 176C-218C. strate structure conprising a substrate |ayer and
a substrate mbdell1d@enesting nmchina (knstréry Corpoeation, ParknRidBet lHineis) equipped withe

D o T aabac i P Shon T o labl ™
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e ke

t hi ckness of stfp 36 regorddd e 8O Naahe fromthe die was cast on a heated.
chrome cast wheel and collected on a wind up wheel. Two test sanples were
cut fromthe resulting substrate | ayer/substrate tie |ayer conposite. The
test sanpl es aced one on top of the other with the tie |layer of the
first sanpl e]i)}@g‘c‘lﬂ%gbfhe tie layer of the second sanple. The two sanpl es
were then 15 heat Absitdgstetiage inligerial Ehaptisiag 76%npolpproppisndg)et% Alioedands R0 a
TLC nodel 5660 (TLC, Evanston, lllinois) thermal | amnator with_ the

: nt er £8ce te#?lé‘?%ﬁ uY’éylﬁfaCQT@SC I;Wfﬂ%fstw%ﬁt mrepareh by i 9@“@’?‘86& PRO-¥AXe ¢34 5"
P 30 T ' .
bor Por e orEpREBbEr 38R prRRRG IMER, WhiminoBeBekiRBS il P BiesAhobfifded

(I nstron CorpmydhélgpropPRhk nfdtHEe (Clatihdt¥OI0I 5 160R) RREEIVAX 7 78Ccthflthd\Winpiad

cell. The crosshead speed was set to 6 inches/mnute. The test strip failed
at one of t hecetaippotymes. | Blyeesubstoats wdyst material jveas| lagded inter @ twincessew FErudlerr ce

to separate {he St Stri vva‘? 0 edNa 0] I\l/ﬂ’lm EX | e B6B: %%1
subst Iroat e | a‘i‘/1 rrmflﬁ‘gtf"éﬁdlsba?'l 15%8% Péﬁﬁﬂ{({;@% Bﬁﬁ%arf%g“y ene t(v:V %g‘fqg‘ﬁé’?‘?m%% I §2
and 22%’9 aci df gy Eﬁ\&a@&&BMH%@%%PY@@R@M withl a RmRJepdtireRROIRRIF 148SC76TEY ed
by conbi ni ng FI Z-9470 Pol ypropyl ene copol yner (Fina G| and Chemi cal

Conpany, Dal 208 C-TEHCES)18/CLIIRACA UG NMpounded Ti 02/ pol ypr opyl ene materi al
(Cariant #1015100P), and BYNEL 3101 aci d/ acryl ate-nodified ethyl ene vinyl
acetate pol ymer. 3bepaestraimtie jayeremptgfial comprised HLNAX 314 sihylongyanyh acsipte
screw extrud e rof f..0 e I: The
o 1 scr ew ot VEE VA oD B ECERPOR! 5 NeHiRH Ahi Ceolhy” o *hfbidifon,
Delaware. The substrate tie layer material was loaded into a single screw extruder

30 manufactured by Davis-Standard, Pawcatuck, Connecticut. The single screw extruder
had a L/D equal to 27 and was run at approximately 10 RPM with a temperature profile
of 148°C-176°C-218°C.,



WO 01/96112 -38 PCT/ US00/ 28718 and was run at 100 RPMwith a tenperature
profile of 148C 17bC-204C-218C 218C- 2| 8C-218C. The substrate tie |ayer
mat eri al wompwéied BYNEL 3101 acid/acryl ate-nodified et hylrgusonytisacet at e
pol ymer available fromE. |. DuPont de Negpurs and Conpany of 5 W/ m ngton,

Del aware. The substrate tie |layer material was |oaded into a single screw
ext ruder manufactured by Davi s- Standard, sI;’)g\/vcat ch, nnecti cut,. . The single
screw extruder had sbgtydte slfirsprecomprisiag @ wRstrate daysr andBrsyRstrAle HE Jayen was\

wth a teme e b @l bhsdh M ddfites Wire t@gﬁ#@ Wil Sowhitaht fiRering by
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the die was finabthickhess SRRO6T ni)r THE eldtbudads fronhtheldi@nds st loact kehteclaoiend
up wheel. Two test sanples were cut fromthe resulting substrate

| ayer / subst rcastevheeb andigallecied opasviné up wheek est sanpl es were pl aced one on

t f th th ith the tje | ft first |l e, fagi t he. ti

| ayer of the secoliodaisrmblet Ry i Somyshesesylie SRER IR nBHA Yot ner
The heat bo%msi‘f@s Ilﬁ@rtés?rsﬂﬁﬂey%prl_@ceﬁ%er@fiﬁ{p 1080 odfer WhthGhe E6ARPE VT,

Il'linois) the I lam nator wth the interface tenperature of 148C ~ A test
st ri plGreasurthefrstisenmplelfacing diee Banly&” ofl thageornsd sample. r the twe streples benel dn

material. A 180, T-peel adhesi est s performed on the t strip i ng
an I nstron H5aePondestaetier ng Hhe HRRROTEAS P OGO UiHio A, Tk ROfs (g0
[11inois) eqy ] : ; : Ppggegetato 6
I nches/ m nugg'.t’@‘?%g’ait‘%é? Ig!tnrgggt gjln?g%ngltg{ oggv lg;{:@e ﬁt?xﬁt‘%&%@ﬂg@tﬁ@gg I ayo?r'3 l’?o
substrat e t itestlsajemeasutiag hbog” widearfdd cleng wvas epiafiarh ¢he leat barsied sitaterinl was

recorded as 0.900 NNnmm_ A sheet, of m croporous film (TESLIN avail able from
PPG I ndust ri es ofAR&0 Seelypdhosinmdost weas porfoumed i aratiedtesisitip usingepsipgtiary Us

CCOL 50 i nkj j ' E . . s .
oqui phad i tHOG 1722 Risfha bR BtyFor COMoraiRn PRRRIAbE HinBls) ARlAROER A S
(bl 'ack) and 58BN HHOQAO Theokakheall speadvias 6 506 irthegminite. The tdstkigipThilaat

M chigan). The resulting i mage exhi bited high color _density and excell ent

| i ne shar pneu% ofithe suhstratedayer 4o sybstiatedicl layerpaterfacas. The Biree fo sepmage hegest?

-39 PCT/ USO 87 The, i ' orous filmwas placed on a substrate/tie
| ayer corrpoisjlt't%pewégé%c r?deegn“gggl&ggﬁ“?@ed above. The inmaged m croporous film

was covered with & skeetofohmi@biyrben del{ TESLIN | avaitbled fiod PTG InGLERLYN of 707
avai l abl e fromE.|. DuPont de Nenours and Conpany_of W/ m ngton, Del aware).
The c#hst r udiittshurgl Peppsylviapie was imagedqusingrae oddIs Kﬁh@R $3hinkigtor .

The interf acp?in&eef'%%iﬁ%w o2 Saﬁs%tn, Inc. of Torrance, CA) equipped with pigment/dye
blend inkjet inks (cartridges ARC-8020108 (black) and ARC-S020089 (color) from
MIS Associates Inc. of Lake Orion Michigan). The resulting image exhibited high color

density and excellent line sharpness with no bleed or feathering between colors.

25 The image microporous film was placed on a substrate/tie layer composite
prepared as described above. The imaged microporous film was covered with a sheet of
ethylene-methacrylic acid ionomer (SURLYN 1707 available from E.I. DuPont de
Nemours and Company of Wilmington, Delaware). The construction was laminated
using a TLC model 5560 thermal laminator. The interface temperature was about

30 145°C. The image quality was unchanged after lamination. _

An attempt was made to separate the microporous film from the substrate/tie

layer composite. The microporous film tore and/or stretched in a way which destroyed



14SC. The image quality was unchanged after |lamnation. An attenpt was nmade
to separate the mcroporous filmfromthe substrate/tie | ayer conposite.
The m croworwsitki | mtore and/ or stretched in a way whi ch HEBUSWR8TISt he
integrity of the inage. This indicated gogd interfacial adhesion between
the 10 m'croporous filmand the substrate tie layer. An attenpt was nade to

separate the_ ethyl ene hacrylic_aci,d.iononer filmfromgthe mc or QuUS
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acid/acryl ate-nmodi fied ethylene vinyl acetate polymer. The substrate |ayer
mat eri al ~ wasthe sHeregorqws dilm apdihe edfsiang, rosth R SCHAIONPEIEE Bl d by Berstroff of
Charlotte, North Carolina. The twin screw ek-truder had a L/D equal to 32
and was run at 100 RPMwith 25 a tenperature profile of

148C- 176C 20%&?3@32180 218C-218C. The substrate tie layer material

conpri sed 80% BYNEL 3101 acid/acrylate nodified ethylene vinyl acetate

pol yné® and 20% EAvsubStrate4layeresiateriab gbmpusing 260k pelupropyibine andoAVE TIO2APont
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fed into a co- ex rusi on e su strate ayer material was extruded to

produce a fiZ@PCRINCKIFEERL1GPCLRIBRD. mMm and t he substrate tie Iayer
materi al was extruded to produce a final thjckness of 0,16
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i t
Paver/subst Petf85 gt hor B BT St ], 0RM R Seeh iRt A4 CoRY 40t ©

top of the oWwhiafingvoh) hDéllaevaie! eTHe2(1BEtraé tid Qayel endtdrias vas doadee iftacl igele rse;ew e
| ayer of the second sanple. The two sanples were then heat bonded together.

The hd&t bo n@nn@emnp@pmmmmwﬁgmarm@wa@pk Seemectigut, Theasingle gcrew

III|n0|s)th r ter e test
strip measurt Rsndif ST gt &F ol G50 27 T ERRORAED HbRERE

materi al . fhﬁff)eﬂ_at&% roﬁq@i&?fﬂp@ {peC-y@scperforned on the test strip using
an Instron 15 nodel 1122 testing machine (I nstron Corporation, Park Ridge,

I11inois) equi ppeA substnate sErOCIuN cConplisingl 4 subshateclaymsfmdaﬂs@pmad tigllayerewast 0 6

i nches/ m nut e. test strip failed at one of th S tela er to,
substrate ti IéreP%ﬁ?gr Yi FR-EFHSAs ﬁ?ﬂbe’ft8+d€és PE'Ss E‘BHP tt#\éﬁf”é‘éftre m ‘metering
25 pumps. The melt streams downstream of the metering pumps from both extruders were

fed into a co-extrusion die. The substrate layer material was extruded to produce a final
thickness of 0.520 mm and the substrate tie layer material was extruded to produce a
final thickness of 0..055 mm. The extrudate from the die was cast on a heated chrome
cast wheel and collected on a wind up wheel.

30 Two test samples were cut from the resulting substrate layer/substrate tie layer
composite. The test samples were placed one on top of the other with the tie layer of

the first sample facing the tie layer of the second sample. The two samples were then
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perfornmed on the test strip using an Instron 30 nodel 1122 testing nmachine
(I'nstron Corporation, Park Ridge, Illinois) equipped with a 500 N | oad
cell. The crosshead speed was set to 6 inches/mnute. The test strip failed
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WO 01/96112 -44 PCT/ US01/ 28718 one of the substrate |ayer to substrate tie
| ayer interfaces. The force to separate the test strip was recorded as
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Pennsygkvani ag £ap401 PA This ink receptor conposition was coated onto the
m cr oenbossed surface of 15 the ionomer filmusing a #10 Meyer rod (nom nal
wet thi ckness=0. 0A3subsiratgnldyelr materiah camptising 6% rpolipsppydeneatrsiu %o JEO2 Tase

caui pped w { ARRGRBORE  ISRRDTIRE naCtho YRR o iRty e B cie o™ '

.settings.  Corporation, Danbury, Connecticut) with a precompounded TiO2/polypropylene

material (Clariant #1015100P). The substrate layer material was loaded into a twin
30 screw extruder manufactured by Berstroff of Charlotte, North Carolina. The twin screw

extruder had a L/D equal to 32 and was run at 100 RPM with a temperature profile of

148°C-176°C-204°C-218°C-218°C-218°C-218°C.



WO 0119Gl12 -46 PCT/ US00/ 28718 The imaged fil mwas placed on the substrate
tie layer conposite prepared as described in exanple 7 above with the
i maged siwo oobsttibe i maged filmfacing the tie |ayer of thePCEuNMNRETIE tie

| ayer conposite. The construction was Iagl nated using a TLC Mbdel 5560
thermal lamnator with an interface tenperature of about 145C. The 5 inmage
quality was unchanged after |am nating. An attenpt was nmade to separate the
i mged- m cr oenbosBwdsubstrate ttiedayer meatetia) somarisgd: B 310L acigleerylate-mpdified
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pressure of about 2.9 MPa was applied for about five m nutes. The 25 | oad
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about 49C. T, . S nLent.hen e e ed fl1] ved
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m cr oenbossed surface of the iononer filmusing a #10 Meyer rod (nom nal

wet t hi ckneshead boadedntggetied drTihe cheath bending wiay psrfoomed ueing st ThEompdel060The
coated-mcro ed surface was then.inmaged ysi.n P2000C i nkj et printer
cau pped wi i Lo aaa0sO ot Hhrgme Hamitatin i (R ertarslsapPrase o 1511y A
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prepared as described I n"exanpl e above w't e 1 maged side of the I nmaged
fil mRacing the tAel80aFereell Bdlafhionhestswhs pedidreetli en Itlgy tast swippasing en Iiisien

::(r)]tn Z'; ]E ;g;l ? gwﬁmgeﬁ alltlgin égsg%[lge gpgﬁljpgimg@rlf %ﬁg)boclj'%on? gH( I&l %cre,rﬁlinolis?rgq&fa)})gc{ w\x%tah an
500 N load cell. The crosshead speed was set to 6 inches/minute. The test strip failed at
one of the substrate layer to substrate tie layer interfaces. The force to separate the test
strip was recorded as 0.672 N/mm.

25 A sheet of microporous film (TESLIN available from PPG Industries of
Pittsburgh Pennsylvania) was imaged using an EPSON STYLUS COLOR 850 inkjet
printer (available from U § Epson, Inc. of Torrance, CA) equipped with pigment/dye
blend inkjet inks (cartridges ARC-S020108 (black) and ARC-S020089 (color) from
MIS Associates Inc. of Lake Orion Michigan). The resulting image exhibited high color

30 density and excellent line sharpness with no bleed or feathering between colors.

The image microporous film was placed on a substrate/tie layer composite

prepared as described above. The imaged microporous film was covered with a sheet of



i mage quality was unchanged after lamnating. An attenpt was made to
separate the i maged-m croenbossed filmfromthe substrate/tie | ayer

conposi t ewvobh@eiiraged- m croenbossed fil mtore and/ or stretRIEUSNWBSWSt h sone
imge transfer to the substrate/tie |ayer,,conposite destroying the inage
integrity and indicating that there was 'gsdléd interfacial adhesi on between
the i maged m croenbossed filmand the substrate/tie | ayer composite.
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avai | abl e fr trenicropBradditisad dhelthylereamsthadryid adkdicmomer film.

Pennsyl vani a) 40Wat er 40l PA WO 01/96112 -49 PCT/ US00/ 28718 This ink
receptor conposition was coated onto the m croenbossed surface of the
ionorrq[S fil ntgglj 4@-#10 Meyer rod (nom nal wet thickness=0.023 nm and
driedin a convectiron oven at about 70C. The coated-m croenbossed surface
was then imaged uai sippsiateR2¥0 Ghateriutjcomprtingt76%% polyprupstdngyi 4% FHQAeand 200k s
using the premiuminkjet 5 paper/best quality settings. The imged fil m was
pl aced on t hacidaerylatesmedified ethylese vinyihpepsated vascprapared By, epmaigingn/C50

Cayer ot notdbAL Bk BplRE R hfuCcrbit® CoTpSElat, pbLRE ARl B o

using a TLC Wogieboriiidded erioalpolyphopidiner midetifl eDlafisite# {@GL00M N0l B YNEILOf
about 145C. The 10 |naﬂ§e qual ity was unchanged after | am nati ngélleAn at t enpt
was méde to 3&Qharad/acrylate-mediied eHiviens aiybacetate polymer.r Bhe substratg fayer material e
| ayer conposij.e. Ny - 1) b e kit h
some. i mage. ¢ L5l ST B0 Refe SRR Brlinefird b BRRHE o RIS ol

i mage i nt egr Cayoliafd The Gvinaicidwettialer hited B/Dvagual 6982 iand e/ak agi 4l100 R with
bet ween the imaged 15 m croenbossed filmand the substrate/tie |ayer
conposi te. Havémpgratursproblecofi 182C-11A6° (rRe4°€-2 B Ce2AR5 0 283C218PCt he present

i nvention, those
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The substrate tie layer material comprised BYNEL 3101 acid/acrylate-modified

25 ethylene vinyl acetate polymer available from E.I. DuPont de Nemours and Company of
Wilmington, Delaware. The substrate tie layer material was loaded into a single screw
extruder manufactured by Davis-Standard, Pawcatuck, Connecticut. The single screw
extruder had a L/D equal to 27 and was run at approximately 10 RPM with a
temperature profile of 148°C-176°C-218°C.

30 A substrate structure comprising a substrate layer and a substrate tie layer was
prepared by co-extrusion. Both extruders were equipped with downstream metering

pumps. The melt streams downstream of the metering pumps from both extruders were



of skill in the art will readily appreciate that yet other enbodi nents may
be made and used within the scope of the clains hereto attached. Nunerous
advant agewodft/ostie i nventi on covered by this docunent have PERHS®E8718orth in
the foregoing description. It 20 will be_ysnderstood, however, that this
disclosure is, in many respects, only illustrative. Changes may be nade in
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course, defi | | ' | & ed.
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card, conpr ifidahthiclenessibf 01020 anmt rThetextradate fimm shendie wals yabtedn g heated ojpoimener s

‘thereof; 5 a cover; and an inage _receptiv? mat eri al di sposed between the
cover and t hesktyhes! apd sollactadang windap whesli nage retaining card of claim 1,
wherei g the subst 0, [ 3.
The i mga]ge ret ai ni iﬁg“tt’gté’g‘aﬁg@ “%ﬁg?r%qgﬁfﬂkﬁ‘gﬁhgﬁﬁé“m g{bsﬁrggéﬁséur bggé{séetgefeﬁ&%re

substrate areniposiie] dheltestadmplkd whre Elaeed o®gén t6ep of thengherawith the tid Ryen df
wherein the substrate structure further includes a substrate tie |ayer and

a substrat e thadisst spywle fagingTthe tie deyge of theaseapntysaraplel dihe dwai samples wrese shan t he
substrate structur rther includes,a substrate.tie,|l ayer rigin tie
mat eri al andheagi’ﬁﬂg?i g?%e“gé‘serﬁgij}:e ts%m@%ﬁ‘falss‘feﬁ%’r?‘ﬁ% ut““l%_% a_n@f‘@rjrlng elb eér?deq
Wi th pol yol effIC, EvanSien) MRS thdithPRminafor WiRe tHeM@ehéSietipeiaife 62143, @l ai m
1, wherein the cover is optically transparent. 25 7. The i nmage retaining

card P cl ai testistrip oveahringiaboutuldi wige ang b7 Fmgavasromty &onhi the beas bopdedxiatetial. t he
i mge receptive material. 8. .The image retaining card of claim11, further
neludi ng. o pr i nt Barbdgsee atissia (5 Set Bodetalon i St st 4

| mage recepty Ik ' O Rl ' ;
further i ncltlgf?er%gﬂ Zgﬁlﬁﬁﬁ‘?é’g& Fﬁ‘ﬁéigﬂg?ggg@é{‘ﬁ‘g% ﬂgtﬁlg%? ’hgmﬁn%ggapg%:démtihvae
mat eri al ; 500N Ad4P 6l ZTHCErb $4BeAL sp8adl&as et to Bengires/ntilmde.i Thrgest tripofailed alg

aqueous ink adapted for use in an inkjet printer. 10. The image. retaining
card of clai %el‘?fl e swlstFRe aer traylstia U laysreintratases. dihe foRep e separate the test

m cropgrous palyieiio fhid 0o &3h/mmhe i mege retaining card of claiml,

wherein the 1 mage receptive nmaterial conprises polyethylene and silica. 12.

The i mage ret ai ni Ag sheet dofdofmiciopormud, filwhTESDIN havailable rframanPPG s Brlustnied Oof

o e e b e hant) v imagod ulng i Es O SHOLDR 8BLER 850G "
printer (available from U § Epson, Inc. of Torrance, CA) equipped with pigment/dye
blend inkjet inks (cartridges ARC-S020108 (black) and ARC-S020089 (color) from

20 MIS Associates Inc. of Lake Orion Michigan). The resulting image exhibited high color

density and excellent line sharpness with no bleed or feathering between colors.

The image microporous film was placed on a substrate/tie layer composite
prepared as described above. The imaged microporous film was covered with a sheet of
ethylene-methacrylic acid ionomer (SURLYN 1707 available from E.I. DuPont de

25 Nemours and Company of Wilmington, Delaware). The construction was laminated
using a TLC model 5560 thermal laminator. The interface temperature was about
145°C. The image quality was unchanged after lamination.

An attempt was made to separate the microporous film from the substrate/tie
layer composite. The microporous film tore and/or stretched in a way which destroyed

30 the integrity of the image. This indicated good interfacial adhesion between the

microporous film and the substrate tie layer.



a substrate structure including a substrate base |ayer and a substrate tie

| ayer overlaying the substrate base | ayer; 15 the substrate base | ayer
conpr+i si ngopobypeopyl ene; the substrate tie |ayer conpri siR€J/§90€8718nal i zed
pol yol efin; a cover; and an image receptihye material di sposed between the
cover and the substrate structure. 20 147 The inmage retaining card of claim

13, wherein the cover is optically transparent.. 15. The i{.nage retaini

card of clai m 13,AR @eMeF Wasdp i%gseQa‘_i?ﬁP eeﬁfi‘ylﬁ_ﬁijg‘e}@ma*‘%ﬁg’ge’{l’nws&ﬁﬂgt e
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-card ot cl ait§1£ mgro&ﬁggéﬁﬁgéﬁéthf%y eHﬁrggé:egg c&ig a?a lga)rﬁ?rg l}}gglfrpri ses a

m croporous polyneric film 5 19. The image retaining card of claim 13,
wherein the substrate base |layer conprises a tie material blended with

pol yol ef i n dExampibfiers thereof. 20. An inmge retaining card, conprising:

bstrate st i ncl udi bstrat.e base | bstyat gt
Cayer 10 over | ayi g bairag, liker Refbrit atpAyle SR DS Ky OB e’ ' ©
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A R R R T R A 1 e e e
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card of claim 20, tfurther including a printed image conprising aqueous ink
di sposed proRamtine Thetwinagewreatregdrihad aniaDeequal to I3andTwas sunat 00 BRPM miithg

card of claim 20, A oh Bk IR RLLRL SETgEC 25, staged pr ox mate
st g8 {or Uoc | SRCRNINES T gt Ty bAOGE, S08 LU AC oflncl o
functional i zetyle®d viayleicktate PdlyrRér. avéitablefaga B.E{IAPUnD de NetrburscandpCompany. of
Wilmington, Delaware. The substrate tie layer material was loaded into a single screw
extruder manufactured by Davis-Standard, Pawcatuck, Connecticut. The single screw
extruder had a L/D equal to 27 and was run at approximately 10 RPM with a
20 temperature profile of 148°C-176°C-218°C.

A substrate structure comprising a substrate layer and a substrate tie layer was
prepared by co-extrusion. Both extruders were equipped with downstream metering
pumps. The melt streams downstream of the metering pumps from both extruders were
fed into a co-extrusion die. The substrate layer material was extruded to produce a final

25 thickness of 0.530 mm and the substrate tie layer material was extruded to produce a
final thickness of 0.200 mm. The extrudate from the die was cast on a heated chrome
cast wheel and collected on a wind up wheel.

Two test samples were cut from the resulting substrate layer/substrate tie layer
composite. The test samples were placed one on top of the other with the tie layer of

30 the first sample facing the tie layer of the second sample. The two samples were then

heat bonded together. The heat bonding was performed using a TLC model 5660
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Nemours and Company of Wilmington, Delaware). The construction was laminated

using a TLC model 5560 thermal laminator. The interface temperature was about
145°C. The image quality was unchanged after lamination.

20 An attempt was made to separate the microporous film from the substrate/tie
layer composite. The microporous film tore and/or stretched in a way which destroyed
the integrity of the image. This indicated good interfacial adhesion between the
microporous film and the substrate tie layer.

An attempt was made to separate the ethylene-methacrylic acid ionomer film

25 from the microporous film. The ethylene-methacrylic acid ionomer film tore with some
transfer of the image from the microporous film to the ethylene-methacrylic acid
ionomer film. This destroyed the image integrity and indicated good adhesion between

the microporous film and the ethylene-methacrylic acid ionomer film.

30 Example 5B:
A substrate layer material comprising 72% ADFLEX KS-011P olefin, 4%

polypropylene, 4% Ti02, and 20% acid/acrylate-modified ethylene vinyl acetate polymer
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density and excellent line sharpness with no bleed or feathering between colors.

The image microporous film was placed on a substrate/tie layer composite
prepared as described above. The imaged microporous film was covered with a sheet of
ethylene-methacrylic acid ionomer (SURLYN 1707 available from E.I. DuPont de

10 Nemours and Company of Wilmington, Delaware). The construction was laminated
using a TLC model 5560 thermal laminator. The interface temperature was about
145°C. The image quality was unchanged after lamination.

An attempt was made to separate the microporous film from the substrate/tie
layer composite. The microporous film tore and/or stretched in a way which destroyed

15 the integrity of the image. This indicated good interfacial adhesion between the
microporous film and the substrate tie layer.

An attempt was made to separate the ethylene-methacrylic acid ionomer film
from the microporous film. The ethylene-methacrylic acid ionomer film tore with some
transfer of the image from the microporous film to the ethylene-methacrylic acid

20 ionomer film. This destroyed the image integrity and indicated good adhesion between

the microporous film and the ethylene-methacrylic acid ionomer film.

Example 6A:
A substrate layer material comprising 96% polypropylene copolymer and 4%

25 TiO2 as prepared by combining FINA Z-9470 Polypropylene copolymer (Fina Oil and
Chemical Company, Dallas, Texas) with a precompounded TiO2/polypropylene material
(Clariant #1015100P). The substrate layer material was loaded into a twin screw
extruder manufactured by Berstroff of Charlotte, North Carolina. The twin screw
extruder had a L/D equal to 32 and was run at 100 RPM with a temperature profile of

30 148°C-176°C-204°C-218°C-218°C-218°C-218°C.
The substrate tie layer material comprised BYNEL 3101 acid/acrylate-modified

ethylene vinyl acetate polymer available from E.I. DuPont de Nemours and Company of
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thickness of 0.450 mm and the substrate tie layer material was extruded to produce a

10 final thickness of 0.240 mm. The extrudate from the die was cast on a heated chrome
cast wheel and collected on a wind up wheel.

Two test samples were cut from the resulting substrate layer/substrate tie layer
composite. The test samples were placed one on top of the other with the tie layer of
the first sample facing the tie layer of the second sample. The two samples were then

15 heat bonded together. The heat bonding was performed using a TLC model 5660
(TLC, Evanston, Illinois) thermal laminator with the interface temperature of 148°C. A
test strip measuring about 1” wide and 5” long was cut from the heat bonded material.

A 180 T-peel adhesion test was performed on the test strip using an Instron
model 1122 testing machine (Instron Corporation, Park Ridge, Illinois) equipped with a

20 500 N load cell. The crosshead speed was set to 6 inches/minute. The test strip failed at
one of the substrate layer to substrate tie layer interfaces. The force to separate the test

strip was recorded as 0.099 N/mm.

Example 6B:
25 A substrate layer material comprising 76% polypropylene copolymer, 4% TiO2,

and 20% acid/acrylate-modified ethylene vinyl acetate polymer was prepared by
combining FINA Z-9470 Polypropylene copolymer (Fina Oil and Chemical Company,
Dallas, Texas) with a precompounded TiO2/polypropylene material (Clariant
#1015100P), and BYNEL 3101 acid/acrylate-modified ethylene vinyl acetate polymer.
30 The substrate layer material was loaded into a twin screw extruder manufactured by

Berstroff of Charlotte, North Carolina. The twin screw extruder had a L/D equal to 32
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10 prepared by co-extrusion. Both extruders were equipped with downstream metering

pumps. The melt streams downstream of the metering pumps from both extruders were

fed into a co-extrusion die. The substrate layer material was extruded to produce a final

thickness of 0.600 mm and the substrate tie layer material was extruded to produce a

final thickness of 0.220 mm. The extrudate from the die was cast on a heated chrome
15 cast wheel and collected on a wind up wheel.

Two test samples were cut from the resulting substrate layer/substrate tie layer
composite. The test samples were placed one on top of the other with the tie layer of
the first sample facing the tie layer of the second sample. The two samples were then
heat bonded together. The heat bonding was performed using a TLC model 5660

20 (TLC, Evanston, lllinois) thermal laminator with the interface temperature of 148°C. A
test strip measuring about 1” wide and 5” long was cut from the heat bonded material.

A 180 T-peel adhesion test was performed on the test strip using an Instron
model 1122 testing machine (Instron Corporation, Park Ridge, Illinois) equipped with a
500 N load cell. The crosshead speed was set to 6 inches/minute. The test strip failed at

25 one of the substrate layer to substrate tie layer interfaces. The force to separate the test
strip was recorded as 0.900 N/mm.

A sheet of microporous film (TESLIN available from PPG Industries of
Pittsburgh Pennsylvania) was imaged using an EPSON STYLUS COLOR 850 inkjet
printer (available from U S Epson, Inc. of Torrance, CA) equipped with pigment/dye

30 blend inkjet inks (cartridges ARC-5020108 (black) and ARC-S020089 (color) from
MIS Associates Inc. of Lake Orion Michigan). The resulting image exhibited high color

density and excellent line sharpness with no bleed or feathering between colors.
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the integrity of the image. This indicated good interfacial adhesion between the

10 microporous film and the substrate tie layer.

An attempt was made to separate the ethylene-methacrylic acid ionomer film
from the microporous film. The ethylene-methacrylic acid ionomer film tore with some
transfer of the image from the microporous film to the ethylene-methacrylic acid
ionomer film. This destroyed the image integrity and indicated good adhesion between

15 the microporous film and the ethylene-methacrylic acid ionomer film.

Example 7:

A substrate layer material comprising 76% polypropylene, 4% TiO2, and 20%

acid/acrylate-modified ethylene vinyl acetate polymer was prepared by combining PRO-
20 FAX 6433 Homopolymer polypropylene (Montell, Wilmington, Delaware) with a

precompounded TiO2/polypropylene material (Clariant #1015100P), and BYNEL 3101

acid/acrylate-modified ethylene vinyl acetate polymer. The substrate layer material was

loaded into a twin screw extruder manufactured by Berstroff of Charlotte, North

Carolina. The twin screw extruder had a L/D equal to 32 and was run at 100 RPM with
25 a temperature profile of 148°C-176°C-204°C-218°C-218°C-218°C-218°C.

The substrate tie layer material comprised 80% BYNEL 3101 acid/acrylate-
modified ethylene vinyl acetate polymer and 20% ELVALQY 741 resin modifier (both
available from E.I. DuPont de Nemours and Company of Wilmington, Delaware). The
substrate tie layer material was loaded into a single screw extruder manufactured by

30 Davis-Standard, Pawcatuck, Connecticut. The single screw extruder had a L/D equal to
27 and was run at approximately 10 RPM with a temperature profile of 148°C-176°C-
218°C.
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final thickness of 0.160 mm. The extrudate from the die was cast on a heated chrome
cast wheel and collected on a wind up wheel.

Two test samples were cut from the resulting substrate layer/substrate tie layer
composite. The test samples were placed one on top of the other with the tie layer of

10 the first sample facing the tie layer of the second sample. The two samples were then
heat bonded together. The heat bonding was performed using a TLC model 5660
(TLC, Evanston, Illinois) thermal laminator with the interface temperature of 148°C. A
test strip measuring about 1”7 wide and 5” long was cut from the heat bonded material.

A 180 T-peel adhesion test was performed on the test strip using an Instron

15 model 1122 testing machine (Instron Corporation, Park Ridge, Illinois) equipped with a
500 N load cell. The crosshead speed was set to 6 inches/minute. The test strip failed at
one of the substrate layer to substrate tie layer interfaces. The force to separate the test
strip was recorded as 2.100 N/mm.

A sheet of microporous film (TESLIN available from PPG Industries of

20 Pittsburgh Pennsylvania) was imaged using an EPSON STYLUS COLOR 850 inkjet
printer (available from U S Epson, Inc. of Torrance, CA) equipped with pigment/dye

_ blend inkjet inks (cartridges ARC-S020108 (black) and ARC-S020089 (color) from
MIS Associates Inc. of Lake Orion Michigan). The resulting image exhibited high color
density and excellent line sharpness with no bleed or feathering between colors.

25 The image microporous film was placed on a substrate/tie layer composite
prepared as described above. The imaged microporous film was covered with a sheet of
ethylene-methacrylic acid ionomer (SURLYN 1707 available from E.I. DuPont de
Nemours and Company of Wilmington, Delaware). The construction was laminated
using a TLC model 5560 thermal laminator. The interface temperature was about

30 145°C. The image quality was unchanged after lamination.

An attempt was made to separate the microporous film from the substrate/tie

layer composite. The microporous film tore and/or stretched in a way which destroyed
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Example 8:
10 A substrate layer material comprising 76% polypropylene, 4% TiO2, and 20%

acid/acrylate-modified ethylene vinyl acetate polymer was prepared by combining 7C50
IMPACT polypropylene resin (Union Carbide Corporation, Danbury, Connecticut) with
a precompounded TiO2/polypropylene material (Clariant #1015100P), and BYNEL
3101 acid/acrylate-modified ethylene vinyl acetate polymer. The substrate layer material

15 was loaded into a twin screw extruder manufactured by Berstroff of Charlotte, North
Carolina. The twin screw extruder had a L/D equal to 32 and was run at 100 RPM with
a temperature profile of 148°C-176°C-204°C-218°C-218°C-218°C-218°C.

The substrate tie layer material comprised 80% BYNEL 3101 acid/acrylate-
modified ethylene vinyl acetate polymer and 20% ELVALOY 741 resin modifier (both

20 available from E.I. DuPont de Nemours and Company of Wilmington, Delaware). The
substrate tie layer material was loaded into a single screw extruder manufactured by
Davis-Standard, Pawcatuck, Connecticut. The single screw extruder had a L/D equal to
27 and was run at approximately 10 RPM with a temperature profile of 148°C-176°C-
218°C.

25 A substrate structure comprising a substrate layer and a substrate tie layer was
prepared by co-extrusion. Both extruders were equipped with downstream metering
pumps. The melt streams downstream of the metering pumps from both extruders were
fed into a co-extrusion die. The substrate layer material was extruded to produce a final
thickness of 0.610 mm and the substrate tie layer material was extruded to produce a

30 final thickness of 0.140 mm. The extrudate from the die was cast on a heated chrome

cast wheel and collected on a wind up wheel.
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5 (TLC, Evanston, Illinois) thermal laminator with the interface temperature of 148°C. A
test strip measuring about 1” wide and 5” long was cut from the heat bonded material.
A 180 T-peel adhesion test was performed on the test strip using an Instron
model 1122 testing machine (Instron Corporation, Park Ridge, Illinois) equipped with a
500 N load cell. The crosshead speed was set to 6 inches/minute. The test strip failed at
10 one of the substrate layer to substrate tie layer interfaces. The force to separate the test
strip was recorded as 1,680 N/mm.
A sheet of microporous film (TESLIN available from PPG Industries of
Pittsburgh Pennsylvania) was imaged using an EPSON STYLUS COLOR 850 inkjet
printer (available from U S Epson, Inc. of Torrance, CA) equipped with pigment/dye
15 blend inkjet inks (cartridges ARC-S020108 (black) and ARC-S020089 (color) from
MIS Associates Inc. of Lake Orion Michigan). The resulting image exhibited high color
density and excellent line sharpness with no bleed or feathering between colors. '
The image microporous film was placed on a substrate/tie layer composite
prepared as described above. The imaged microporous film was covered with a sheet of
20 ethylene-methacrylic acid ionomer (SURLYN 1707 available from E.I. DuPont de
Nemours and Company of Wilmington, Delaware). The construction was laminated
using a TLC model 5560 thermal laminator. The interface temperature was about
145°C. The image quality was unchanged after lamination.
An attempt was made to separate the microporous film from the substrate/tie
25 layer composite. The microporous film tore and/or stretched in a way which destroyed
the integrity of the image. This indicated good interfacial adhesion between the
microporous film and the substrate tie layer.
An attempt was made to separate the ethylene-methacrylic acid ionomer film
from the microporous film. The ethylene-methacrylic acid ionomer film tore with some
30 transfer of the image from the microporous film to the ethylene-methacrylic acid
ionomer film. This destroyed the image integrity and indicated good adhesion between

the microporous film and the ethylene-methacrylic acid ionomer film.
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10 The substrate tie layer material comprised ELVALOY AS resin modifier

available from E.I. DuPont de Nemours and Company of Wilmington, Delaware. The

substrate tie layer material was loaded into a single screw extruder manufactured by

Davis-Standard, Pawcatuck, Connecticut. The single screw extruder had a L/D equal to

27 and was run at approximately 10 RPM with a temperature profile of 148°C-176°C-
15 218°C.

A substrate structure comprising a substrate layer and a substrate tie layer was
prepared by co-extrusion. Both extruders were equipped with downstream metering
pumps. The melt streams downstream of the metering pumps from both extruders were
fed into a co-extrusion die. The substrate layer material was extruded to produce a final

20 thickness of 0.540 mm and the substrate tie layer material was extruded to produce a
final thickness of 0.315 mm. The extrudate from the die was cast on a heated chrome
cast wheel and collected on a wind up wheel.

Two test samples were cut from the resulting substrate layer/substrate tie layer
composite. The test samples were placed one on top of the other with the tie layer of

25 the first sample facing the tie layer of the second sample. The two samples were then
heat bonded together. The heat bonding was performed using a TLC model 5660
(TLC, Evanston, Illinois) thermal laminator with the interface temperature of 148°C. A
test strip measuring about 1” wide and 5” long was cut from the heat bonded material.

A 180 T-peel adhesion test was performed on the test strip using an Instron

30 model 1122 testing machine (Instron Corporation, Park Ridge, Illinois) equipped with a
500 N load cell. The crosshead speed was set to 6 inches/minute. The test strip failed at
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\ 0/(100/&-5() f Slplrl%oggfl ((azlaxfabl% f% GEU @ Ei);ocrilEm. yof 1100éa§fce, CA) equipped with pigment/dye
blend inkjet inks (cartridges ARC-S8020108 (black) and ARC-S020089 (color) from
MIS Associates Inc. of Lake Orion Michigan). The res-ulting image exhibited high color
density and excellent line sharpness with no bleed or feathering between colors.

The imaged microporous film was placed on a substrate/tie layer composite

10 prepared as described above. The imaged microporous film was covered with a sheet of
ethylene-methacrylic acid ionomer (SURLYN 1707 available from E.I. DuPont de
Nemours and Company of Wilmington, Delaware). The construction was laminated
using a TLC model 5560 thermal laminator. The interface temperature was about
145°C. The image quality was unchanged after lamination.

15 An attempt was made to separate the microporous film from the substrate/tie
layer composite. The microporous film tore and/or stretched in a way which destroyed
the integrity of the image. This indicated good interfacial adhesion between the
microporous film and the substrate tie layer.

An attempt was made to separate the ethylene-methacrylic acid ionomer film

20 from the microporous film. The ethylene-methacrylic acid ionomer film tore with some
transfer of the image from the microporous film to the ethylene-methacrylic acid
ionomer film. This destroyed the image integrity and indicated good adhesion between

the microporous film and the ethylene-methacrylic acid ionomer film.

25 Example 10:
A sheet of ethylene-methacrylic acid ionomer (SURLYN 1707 available from

E.L DuPont de Nemours and Company of Wilmington, Delaware) was microembossed
with a pattern. The pattern comprised an array of 40 micrometer deep square wells that
were surrounded by walls which were 31.2 micrometers thick at their base and 20
30 micrometers thick at their top surface. The center to center spacing of the walls was

125.0 micrometers.
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10 An ink receptor solution was prepared by combining the materials listed in the

table below:

wt % MATERIAL

12 crosslinked poly(vinylpyrrolidone) particles
(POLYPLASDONE INF-10 available from
International Specialty Products of Wayne New
Jersey)

8 ethylene-vinyl acetate polymer latex binder
emulsion

(AIRFLEX 426 available from Air Products
and Chemicals of Allentown, Pennsylvania)
40 Water

40 IPA

This ink receptor composition was coated onto the microembossed surface of

15 the ionomer film using a #10 Meyer rod (nominal wet thickness=0.023 mm) and dried in

a convection oven at about 70°C. The coated-microembossed surface was then imaged

using a HP2000C inkjet printer equipped with aqueous inks using the premium inkjet
paper/best quality settings.
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89 ave slu%st%gte/tie layer composite. The imaged-microembossed film tore and/or stretched
with some image transfer to the substrate/tie layer composite destroying the image
integrity and indicating that there was good interfacial adhesion between the imaged-

10 microembossed film and the substrate/tie layer composite.

Example 11:
A sheet of ethylene-methacrylic acid ionomer (SURLYN 1707 available from

E.I. DuPont de Nemours and Company of Wilmington, Delaware) was microembossed
15 with a pattern. The pattern comprised an array of 40 micrometer deep square wells that
were surrounded by walls which were 31.2 micrometers thick at their base and 20
micrometers thick at their top surface. The center to center spacing of the walls was
125.0 micrometers.
The ionomer sheet was pressed against an embossing tool containing the inverse
20 of the desired pattern in a compression molding press. The embossing tool was
comprised of SILASTIC J. (SILASTIC J is a silicone elastomer available from Dow
Corning Co. of Midland, MI.) The press utilized was a Wabash model 20-
122TM2WCB press from Wabash MPI of Wabash, IN. The temperature of the platens
was 150°C. A pressure of about 2.9 MPa was applied for about five minutes. The
25 load was applied for an additional 5-10 minutes while the platens were cooled to about
49°C. The platens were then opened and the embossed film was removed from the
embossing tool.
An ink receptor solution was prepared by combining the materials listed in the

table below:
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International Specialty Products of Wayne New
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8 ethylene-vinyl acetate polymer latex binder
emulsion

(AIRFLEX 426 available from Air Products
and Chemicals of Allentown, Pennsylvania)
40 Water

40 IPA

This ink receptor composition was coated onto the microembossed surface of
the ionomer film using a #10 Meyer rod (nominal wet thickness=0.023 mm) and dried in
a convection oven at about 70°C. The coated-microembossed surface was then imaged
using a HP2000C inkjet printer equipped with aqueous inks using the premium inkjet
paper/best quality settings.

The imaged film was placed on the substrate tie layer composite prepared as
described in example 8 above with the imaged side of the imaged film facing the tie layer
of the substrate tie layer composite. The construction was laminated using a TLC
Model 5560 thermal laminator with an interface temperature of about 145°C. The
image quality was unchanged afier laminating.

An attempt was made to separate the imaged-microembossed film from the
substrate/tie layer composite. The imaged-microembossed film tore and/or stretched
with some image transfer to the substrate/tie layer composite destroying the image
integrity and indicating that there was good interfacial adhesion between the imaged-

microembossed film and the substrate/tie layer composite.
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10 comprised of SILASTIC J. (SILASTIC J is a silicone elastomer available from Dow
Corning Co. of Midland, ML) The press utilized was a Wabash model 20-

122TM2WCB press from Wabash MPI of Wabash, IN.  The temperature of the platens

was 150°C. A pressure of about 2.9 MPa was applied for about five minutes. The load

was applied for an additional 5-10 minutes while the platens were cooled to about 49°C.

15 The platens were then opened and the embossed film was removed from the embossing
tool.

An ink receptor solution was prepared by combining the materials listed in the

table below:

wt % MATERIAL

12 crosslinked poly(vinylpyrrolidone) particles
(POLYPLASDONE INF-10 available from
International Specialty Products of Wayne New
Jersey)

8 ethylene-vinyl acetate polymer latex binder
emulsion

(AIRFLEX 426 available from Air Products
and Chemicals of Allentown, Pennsylvania)
40 Water

40 IPA
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image quality was unchanged after laminating.

An attempt was made to separate the imaged-microembossed film from the
substrate/tie layer composite. The imaged-microembossed film tore and/or stretched
with some image transfer to the substrate/tie layer composite destroying the image
integrity and indicating that there was good interfacial adhesion between the imaged-

15 microembossed film and the substrate/tie layer corﬁposite.

Having thus described the preferred embodiments of the present invention, those
of skill in the art will readily appreciate that yet other embodiments may be made and
used within the scope of the claims hereto attached. Numerous advantages of the
invention covered by this document have been set forth in the foregoing description. It

20 will be understood, however, that this disclosure is, in many respects, only illustrative.
Changes may be made in details, particularly in matters of shape, size, and arrangement

of parts without exceeding the scope of the invention. The invention’s scope is, of

course, defined in the language in which the appended claims are expressed.
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2. The image retaining card of claim 1, wherein the substrate comprises

10 polypropylene or copolymers thereof.

3. The image retaining card of claim 1, wherein one or more surfaces of the

substrate are functionalized.

15 4. The image retaining card of claim 1, wherein the substrate structure further

includes a substrate tie layer and a substrate base layer.

5. The image retaining card of claim 1, wherein the substrate structure further
includes a substrate tie layer comprising a tie material and a substrate base layer

20 comprising the tie material blended with polyolefin or copolymers thereof.

6. The image retaining card of claim 1, wherein the cover is optically

transparent.

25 7. The image retaining card of claim 1, further including a printed image

disposed proximate the image receptive material.

8. The image retaining card of claim 1, further including a printed image
comprising aqueous ink disposed proximate the image receptive material.
30
9. The image retaining card of claim 1, further including a printed image

disposed proximate the image receptive material;
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overlaying the substrate base layer;
15 the substrate base layer comprising polypropylene;
the substrate tie layer comprising functionalized polyolefin;
a cover; and
an image receptive material disposed between the cover and the substrate
structure.
20
14,  The image retaining card of claim 13, wherein the cover is optically

transparent.

15. The image retaining card of claim 13, further including a printed image

25 disposed proximate the image receptive material.

16. The image retaining card of claim 13, further including a printed image

comprising aqueous ink disposed proximate the image receptive material,

30 17. The image retaining card of claim 13, further including a printed image
disposed proximate the image receptive material;

the printed image comprising aqueous ink adapted for use in an inkjet printer.
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the printed image comprising aqueous ink adapted for use in an inkjet printer.

24. The image retaining card of claim 20, wherein the substrate base layer
comprises polypropylene blended with functionalized polyolefin.
30

25. Animage retaining card, comprising:
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28. The image retaining card of claim 25, wherein the substrate structure further

15 includes a substrate tie layer and a substrate base layer.

29. The image retaining card of claim 25, wherein the substrate structure further
includes a substrate tie layer comprising a tie material and a substrate base layer
comprising the tie material blended with polyolefin or copolymers thereof.

20
30. The image retaining card of claim 25, wherein the cover is optically

transparent.

31. The image retaining card of claim 25, further including a printed image

25 disposed proximate the image receptive material.

32. The image retaining card of claim 25, further including a printed image

comprising aqueous ink disposed proximate the image receptive material.

30 33. The image retaining card of claim 25, further including a printed image
disposed proximate the image receptive material;

the printed image comprising aqueous ink adapted for use in an inkjet printer.
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34. The image retaining card of claim 25, wherein the image receptive material

comprises alumina.

35. The image retaining card of claim 25, wherein the image receptive material

comprises silica.

36. The image retaining card of claim 25, wherein the image receptive material

comprises poly(vinyl alcohol).

37. The image retaining card of claim 25, wherein the image receptive material

comprises poly(N-vinylpyrrolidone).

38. The image retaining card of claim 25, wherein the image receptive material

comprises hydroxymethyl cellulose.

39. The image retaining card of claim 25, wherein the image receptive material

comprises poly(N-vinylimidazole).

40. The image retaining card of claim 25, wherein the image receptive material

comprises poly(N- vinyllactams).

41. The image retaining card of claim 25, wherein the image receptive material

comprises poly(N-vinycaprolactam).

42. The image retaining card of claim 25, wherein the cover comprises an

ethylene-methacrylic acid ionomer.



