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Field of Invention The present invention relates generally to inage

retaini %&%ﬁgﬁ. Mre particularly, the present inventiopciralsabesngo i mage
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an identification card, a driver's license, a passport, etc. An inmage
retaining card in 20 accordance with the present invention conprises a
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.An image retaining card in accordance with the present invention may be utilized
as an identification card, a driver’s license, a passport, etc. An image retaining card in
20 accordance with the present invention comprises a substrate structure, a cover, and an
image receptive material disposed between the substrate structure and the cover. The
substrate structure comprises a substrate layer and a preferred but optional substrate tie
layer.
In a useful embodiment, the substrate layer of the substrate structure comprises 2
25 polyolefin. In a particularly useful embodiment, the substrate layer of the substrate
structure comprises polypropylene. In a preferred method in accordance with the present
invention, the substrate layer and the optional substrate tie layer are formed utilizing a
co-extrusion process. In a particularly preferred embodiment, the substrate layer
comprises a blend of materials including the tie layer material to enhance the adhesion
30 between substrate tie layer and substrate layer.
'An image retaining card including polypropylene exhibits good abrasion

resistance, low cost, and good crack resistance. In a preferred embodiment, the
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In a preferred embodiment, the cover comprises an optically transparent
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;
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corrplri ses dnteg@ecgﬁt\gs‘;p}latpée %@FEB’PQ&B&?%% éﬁﬁ&?qﬁlg‘t”%&di at eI S![ rECF ure 104, and
a coyer 106. As ghowny jsny cﬁaglaggmgiﬁ éé&Es‘éExﬁﬁQh BF &n UG nReti i of AbALARGSed

bet ween substrate®structure” 1
the intermediate structure of the image retaining card of Figure 5;

Figure 8 is a partially exploded cross-sectional view of an additional embodiment

of an image retaining card in accordance with the present invention.

20 Detailed Description of the Preferred Embodiments
The following detailed description should be read with reference to the drawings,

in which like elements in different drawings are numbered in like fashion. The drawings
which are highly diagrammatic, depict selected embodiments, and are not intended to
limit the scope of the invention. Examples of constructions, materials, dimensions, and
25 manufacturing processes 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
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representation of a human finger print, a bar code, and a representation of a cardholder’s

signature.

Substrate Laver

20 In a preferred embodiment, substrate layer 108 comprises a polyolefin material.
In a preferred embodiment, substrate layer 108 comprises polypropylene. An image
retaining card including a polyolefin substrate layer exhibits good abrasion resistance,
and crack resistance.

Substrate layer 108 may include a filler. Examples of fillers which may be

25 suitable in some applications include calcium carbonate, fumed silica, precipitated silica,
alumina, alkyl quaternary ammonium bentonite, alkyl quatemary ammonium
montmorillonite, clay, kaolin, talcum, titanium oxide, chalk, bentonite, aluminum silicate,
calcium silicate, magnesium carbonate, calcium sulfate, barium sulfate, silicium oxide,
barium carbonate, boehmite, pseudo boehmite, mica, glass fibers, polymeric fibers,

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,
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coupling @ﬂg@hbm&é:fay@r]@gal | commercially available fromE.|. DuPont de
Nenours and Conpany of WImngton, Delaware. 25 Substrate tie layer 120
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scopge. of the present invention. Exanples of material ich may. b
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comprising functionalized polyolefin exhibits good resistance to delamination. Examples

of functionalized olefins include anhydride modified polypropylene, acid modified
polyolefins, and acid/anhydride modified polyolefins. Examples of commercially

20 available materials which may be suitable in some applications include ELVAX 3175
ethylene vinyl acetate polymer, and BYNEL 3101 acid/acrylate-modified ethylene vinyl
acetate polymer, ELVALOY 741 resin modifier, and FUSABOND polymeric coupling
agent which are all commercially available from E.I. DuPont de Nemours and Company
of Wilmington, Delaware.

25 Substrate tie layer 120 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 acid and/or acrylate modified ethylene vinyl 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
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substantially distorted and/or destroyed. For example, during delamination, the image

receptive material may stretch, distorting the image.
Image receptive material 122 may be comprised of other materials without
20 deviating from the spirit and scope of the present invention. Examples of materials
which may be suitable in some applications include synthetic papers, and synthetic
membranes. It is to be appreciated that image receptive material 122 may comprise
woven or nen-woven materials. It is also to be appreciated that image receptive
material 122 may comprise synthetic or natural materials. Image receptive material 122
25 is preferably at least about 10 um thick.
Printed Image
In Figure 1, it may be appreciated that a printed image 126 is disposed proximate
image receptive material 122. In a preferred embodiment, printed image 126 is
comprised of ink. In a particularly preferred embodiment, prnted image 126 is
30 comprised of ink which is adapted to be applied to a substrate with an inkjet printer. Ink
adapted for use in an inkjet printer is preferred because inkjet printers are readily

available at low cost.
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with the present” invention nmay include a security 15 indicia or a
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pi ctijre of a humgn face, a representation of a human finger print, a bar
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material 124 conprises an_iononeric polymer. Particularly preferre
i onomer i ¢ pUk¢mprsting, valyefes) andsprayot. et hyl ene with nmethacrylic acid. E. |I.
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and scope of 4 thanpme$enr] a representation of a human finger print, a bar code, and a
representation of the cardholders signature.
Cover-
In a preferred embodiment, cover 106 comprises a protective material 124.

20 Protective material 124 preferably comprises a substantially optically transparent
polymeric film. Also in a preferred embodiment, protective material 124 comprises an
ionomeric polymer. Particularly preferred ionomeric polymers are copolymers of
ethylene with methacrylic acid. E.I. DuPont de Nemours Company produces a line of
neutralized ethylene-co-methacrylic acid ionomeric polymers under the trade designation

25 “SURLYN” that are 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.
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In

2 illustrates a co-extrusion system 110" incl ud
quaternary ammonium montmorillonite, clay, kaolin, talcum, titanium oxide, chalk,

bentonite, aluminum silicate, calcium silicate, magnesium carbonate, calcium sulfate,
20 barium sulfate, silicium oxide, barium carbonate, boehmite, pseudo boehmite, mica,
glass fibers, polymeric fibers, graphite fibers, wollastonite, melt additives, adhesion
promoters, and the like.
Figure 2 is a diagrammatic representation of a method in accordance with the
present invention which may be utilized to fabricate substrate structure 102 of image
25 retaining card 100 of Figure 1. Figure 2 illustrates a co-extrusion system 110 including
a first extruder 112 and a second extruder 114. First extruder 112 has a first material
hopper 116 holding a substrate layer material 138. Likewise, second extrider 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.
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138 into first nmaterial hopper 116 of first extruder 112. A nethod of

co- ext r udi BabAS WYed ﬁxatteﬁalsm%ﬁ%mtﬂa@@nweﬂ RdeHsle 30*&%: 8228 tRfouh acdo2g

substrate tie layef material 130 into second material hopper 118 of second
ext ruder 1#xdrusion WRAOIY20@HlizhgATTY &4500L0 8T 8nd @:cBudstinalee 114yespectivelyital 138
and substr?te tie layer material 130 are .urged throu% tﬁ co- extrusion head
132 utiliz ﬁpb%rat%ﬁmﬁfa@r 193> Brogesset dmdiCeatdansgeyith the presesbdnyspdiop o

| nvent | on PGS ST sty pOLE FERRER suB-RE R TG 0P S b BuBRERERE ..
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cool i ng stati on It Fgurd 2( enlistrdtesstaicivos 1036 showal exiting| dovstnaioachead 1B2gnde 2.
In the nmethod,illustrated_in Figure 2, rewnd station 136 is utlllzed to
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stretching, aligning, and the like. Figure 3 is a diagrammtic
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i nventi on which .be utjlized t.o fabricate substratefﬁﬁucture 102 of 15
i mage ret aiS?fPﬁgPe onppckyde pprsaing, quenching, arqnagreating,;flagie tieatingg PLsme| on

242 is '”ﬁ%ﬁﬁ:‘% tcﬁinﬁs#hgﬁﬂn‘g‘r A O%ﬁkéon 242 includes a first roll 246

conprising a a substrate web 244. In a preferred

enbodi ment, s ubﬂglﬁe 8 lmbllégﬁﬂnm@ﬁ@fdpﬁﬁsmaﬁcheoﬁﬂﬁﬁdm&lf méthodsn stdasdamke
| ayer 108 of Fi gure 1. As shown in Figure 3, substrate web 244 is unwound
from first wiith ezueﬁeahmve@@npalyglwar rbr:oan@hedamfﬁabxsqate:mw@tetst@amrﬁdoatc&t i on
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| ayer to stioss ofiksubstiate web 244, Ina preferred embodiment, substrate web 244 comprises
the same material as substrate layer 108 of Figure 1.
As shown in Figure 3, substrate web 244 is unwound from first roll 246 and
20 passes through a first corona treating station 248. In the embodiment of Figure 3, first
corona treating station 248 includes a treatment roller 250, an electrode assembly 252,
and a plurality of guide rollers 254, Subjecting a substrate web 244 to corona treatment
prior to coating desirably increases the adhesion of the coated layer to substrate web
244. Equipment suitable for corona treating a2 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.
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220 5 to substrate web 244 form ng a substrate structure . In Figure 3,
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prido to wstradtte: 102 gHireo dindingd di agrammatic representation of a method in
accordance with the present invention. The nethod of Figure 4 may be

utilized to ass&igpire %uusdxammagcmmmtmzoﬁmmﬂmbm aczouhncy evithatler i al

122 of inmage retainin le ure . 1. I n Figure 4, a rst unw nd
station 34Brgsent; {nventy tgg‘? gt‘&ﬁf@ﬁ ?ﬂi ed g %FS%L]I& supstrate, gt

|| 346 f f
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and ent er I~n Bigireerd, reefisshignveitid siation 342 is iflusteced dFigstwinRdnd itatioroB4 3 Gklddee ds
gerece |ve material 122 into |lamnating station 362. In the
di ment ¢l 3 eomprisinga pluralifigof tyrmsiaf swbst@ee strustuidd82a pl ur al | ty of
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366 are adapt ed orangi FRud £ SR SRt T by A Al AR BRI B 2o
| mage recepteiéos IMIREHMRY stdfd 340 A ee&t&rdn%dretatreg 368 %@gqt%gxttm the

present invention, indge receptive material 122 I's heat bond
substrate swtemat 422 iit0 Aammatidg statian [362i riat the Iebodiment of Figure 4, laminating

station 362 includes a plurality of laminating rollers 366, In a preferred embodiment,
20 laminating rollers 366 are adapted to apply heat and pressure to substrate structure 102
and image receptive material 122. In a preferred method in accordance with the present
invention, image receptive material 122 is heat bonded to substrate structure 102 to
form a laminate 368.
In the embodiment of Figure 4, laminate 368 exits laminating station 362 and
25 enters a die cutting station 370. In the embodiment of Figure 4, die cutting station 370
includes a cutting die 372 fixed to a cutting die cylinder 374, and an anvil cylinder 378.
Cutting die 372 is adapted to cut card blanks 376 from laminate 368. In Figure 4, a
plurality of card blanks 376 are show disposed in a bin 380. A web weed 382 formed by
the remainder of laminate 34 exits die cutting station and is wound 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
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cover 406. retaining card 400 comprises a substrate structure 402, an intermediate structure 404,
and a cover 406. As shown in Figure 5, intermediate structure 404 is disposed between
substrate structure 402 and cover 406. In a preferred embodiment intermediate
structure 404 is fixed to substrate structure 402 and cover 406. In a particularly
20 preferred embodiment, intermediate structure 404 is heat bonded to substrate structure
402 and cover 406.

A printed image 426 comprising an ink 428 is disposed proximate an image
receptive layer 484 of intermediate structure 404. In a preferred embodiment, ink 428
comprises an aqueous ink 428. In a particularly preferred embodiment ink 428

25 comprises an aqueous ink 428 adapted for use in an inkjet printer.

Image retaining card 400 of Figure 5 may comprise an identification card, a
driver’s license, a passport, etc. having a printed image 426. In a preferred embodiment,
printed image 426 includes one or more security indicia. Examples of security indicia
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.
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one or nore secunithy enbddient oEFage &5 inémesetate stnyctimedilei ompwizis An imygde
suitable in some applications include, a picture of a human face, a 30

r epr esent atreeaptiye layendbdre finshirlayer 486, a bapking layerd s and aseond st layer 488.
L o
conprg ses [ [ : LI Lo gl ; i N

I ayerj 490, adgﬁé a ggé@%gﬁtﬁ?'eyfgi e%l@élétgl.ﬁéy %}890 Ehg@\?}re{mﬁéﬂitgﬁtﬁgtcéﬁélj ?}rég'? 9t9 :ﬁe °

| ayer 486 idispdsedbaodeh fisvEie lyeragfaideepid iielayen4ss. 484 5 and backing | ayer
490. In Figure 5 it may al so be appreciated that backing |ayer 490 is

di sposed bet weerlnf ar prefaried embedimest Gaskingeleysrd49¢ eomagises pelgolefin. aIn a
preferred enbodinent, packing, |l ayer 490 .co | ses,,Rol yolefin. |Jn a

par ti cul ar IRFYSAUAT (RILeE, oﬁm%enba R?lﬂ@gn}g{ﬁ r 42@0cég%ﬁssé’g{ypropylene.

pol ypr opyl : i : ] i ;

W thout deuking JRfct 490 @R et or Shhef MR SR RO b
Exantl} es ofandedcepé alf thevipresbntniayerhions uEkabples oft maswials whichimat bessitabde yn i c,
pol yester, and cogolyners thereof In a preferred enbodinent, first tie

| ayer 486 apmeappbeations acnyliGaolyesier.omd copelymgsdhereed st ructure 404 are

i sed of f ti | i | yol ef i n,. f L | Li zZgd
ol oF1 s nol ude i yRiETde- Bt dinie JERes afl secplfiied 4R ot
pol yol ef i ngneepneliafe! Snatfe 0BYHE icBmpRRl bf £duRabiAlzed pbBoldfin’ SExdrhpled aFer
486 and second tie |ayer 488 conpriSe of other material s without ‘deviating

from t he spfundtionalizkds cigfinsofindlide panhgdade | modified opolyfiopylphes actl maodifiedl s
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which may be suitable in some applications include acid and/or acrylate modified

ethylene vinyl acetate polyrhers (EVA), anhydride modified vinyl acetate polymers, and
20 carbon monoxide modified ethylene vinyl acetate polymer. Examples of commercially

available materials which may be suitable in some applications include ELVAX 3175

ethylene viny! acetate polymer, and BYNEL 3101 acid/acrylate-modified ethylene vinyl

acetate polymer, ELVALOY 741 resin modifier, and FUSABOND polymeric coupling

agent which are all commercially available from E.I. DuPont de Nemours and Company
25 of Wilmington, Delaware.

In a preferred embodiment, image receptive layer 484 is comprised of an open-
cell, microporous film. For example, 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. 1In a particularly preferred embodiment, image receptive layer 484 is

modified to be compatible with inkjet printing inks. Examples of commercially available
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readi |y aveohpised af inkow Inost parBeiladie gréferege embediment, bprigted rimege 26 1s

ScopdSof 1 NEPHPEREARE MBRE Foapied P PSRl KL st e A ks RBb T e

present i nvg%&&nfmsei BCH e RRRRE 1l prdrfiac Beiusd itk pldcbs 0 FRERY 1 LY

i ndicia. Ex I'es” of security-rndices I a picture of a human face, a
available at low cost.

Printed image 426 may be fabricated utilizing many printing processes without
deviating from the spirit and scope of the present invention. A printed image in
20 accordance with the present invention may include a security indice or a plurality of
security indicia. Examples of security indices include, a picture of a human face, a
representation of a human finger print, and a representation of the cardholders signature.
Substrate Structure
Substrate structure 402 of image retaining card 400 comprises a substrate layer
25 408 and a substrate tie layer 420. In a preferred embodiment, substrate layer 408 is
comprised of polypropylene. An image retaining card including polypropylene exhibits
good abrasion resistance, and crack resistance. Substrate layer 408 may be comprised
of other materials without deviating from the spirit and scope 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 2 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
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and  scope4zl ahdieutitragelajer 4D8ERE ifdtined utilizing a co-extrusion process. Substrate tie
layer 420 may be comprised of other materials without deviating from the spirit and
scope of the present invention.
20 Cover
In a preferred embodiment, cover 406 comprises a substantially optically
transparent polymeric film. Also in a preferred embodiment, cover 406 comprises an
ionomeric polymer. Particularly preferred ionomeric polymers are copolymers of
ethylene with methacrylic acid. E.L DuPont de Nemours Company produces a line of
25 neutralized ethylene-co-methacrylic acid ionomeric polymers under the trade designation
“SURLYN" that are acceptable for the present use. Cover 406 may comprise other
materials without deviating from the spirit and scope of the présent invention. Examples
of materials which may be suitable in some applications include polyvinyl chloride
(PVC), polypropylene (PP), polyethylene (PE), acrylic, polyester, biaxially oriented
30 polypropylene, and copolymers and/or blends thereof.
In a preferred embodiment, cover 406 is optically transparent so that printed

image 426 may be viewed through cover 406. Also in a preferred embodiment, cover
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materi al hopper 722 holding a first tie |ayer material 786. Likew se,
second ext rifferLikouistsscondsextmder TR hmsiaskecindppateriathopper Wohplding eseerendi 5

tie lLayer material 788, i rd. extrudger. 706 has.a,third teri-gal ;h er 726
hol dilfy & %@K?fn‘aaﬁe&?’e?gﬂa&gﬁg eSS 70 Rastio B, bk, Fopyer ARG JRINBE 7 | [ ot
extruder 7 . 704, and third extruder 706 are all coupled
to a co- ex%ﬁgﬁg%ggﬁﬁg&gw% mul ti-layered extrudate P

In the embodiment of Figure 6, first extruder 702, second extruder 704, and

third extruder 706 are all coupled to a co-extrusion head 708. A multi-layered extrudate
720 is shown exiting co-extrusion head 708. Multi-layered extrudate 720 comprises
20 first tie layer 486, second tie layer 488, and backing layer 490. In a preferred
embodiment, first tie layer 486 and second tie layer 488 are comprised of the same
material. In this preferred embodiment a single extruder may be utilized to supply co-
extrusion head 708 with tie layer material.
Multi-layered extrudate 720 exits co-extrusion head 708 and enters a laminating
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
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enbodi ment, backi ng 1ayer web 492 conprises the sane materi a I ng

| ayer 490 oforoii tyeatongsstatien 44®imchides Fitgpameent robbercddongn leleprodaedse#bl 452,

unwoupd fromfirst roll_ 44 an passes .t hrough a first corona treating
st at wgn 44nd %Pf%@ﬂté(n%%ﬁ‘i"a%ﬁf’l?%? 4pf.gutubleeting i3 backing, lagera web 4392 iogcoati on
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coated layer to substrate web 444. Equi pnent suitable for corona treating
a material &vsilablgnfitone iEnetopn IadustiiesbCerporation ErfeMeoombnetuBalls; WasaBasippPillat on
of Nenomneleecﬁgélloéieswof C}QInarSfiagd, I?}\Hjs(l:oa}lrsin, and Corotec Corporation of Farmington,
20 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 commercially available from Flynn Burner Corporation of
New Rochelle, New York. Plasma treating typically involves exposing the material to a
25 charged gaseous atmosphere.
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,
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through second coating station 495, backing |ayer web 492 enters a
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| ami nating station 462 is adapted to heat bond inmage receptive |ayer 484 to
first tie laagdackinglnypawrl A2 foaping alemingd®46%r ni ng a | ani nate 468. 15

am e 905, e ke 500 B S oo S RRGBTY Bl 0
di e cylindefie Ahfing3A8on 470 includes a cutting die 472 fixed to a cutting die cylinder 474, and
an anvil cylinder 476. Cutting die 472 is adapted to cut intermediate structure blanks
496 from laminate 468. In Figure 7, a plurality of intermediate structure blanks 496 are
show disposed in a bin 480. A web weed 482 formed by the remainder of laminate 468
20 exits die cutting station 470 and is wound onto a roll 440 of a rewind station 436.

Having thus described Figure 5, Figure 6, and Figure 7, methods in accordance
with the present invention may now be described with reference thereto. It should be
understood that steps may be omitted from each process and/or the order of the steps
may be changed without deviating from the spirit or scope of the invention. It is

25 anticipated that in some applications, two or more steps may be performed more or less
simultaneously to promote efficiency.

A method of fabricating an image retaining card may begin with the step of
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.
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retaining card SEﬁthOfﬂaé;stzeScoareﬁlsbstihaiheesshéplﬁﬁaﬂfyepﬁ%’oes%dﬂm_ | ARGfhage
receptive cover, 10 506. In a preferred enbodi ment i mage receptive cover 506

is fixed tdgeegpseemaaterial 2 iscdisposed o/athin recessgma¥ds oflimage yeqeptiveecoen 506. A
enbodi ment, i maqge recsg%i ve caver Si?LE %?% he@t bgnded to substrate .
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use 1n an mkjet printer.
In a preferred embodiment, image receptive material 522 is adapted to receive an
20 image comprised of aqueous ink. It should be appreciated that image receptive material
522 may comprise many materials without deviating from the spirit and scope of the
present invention. Examples of materials which may be suitable in some applications
include alumina, silica, hydrophilic organic particles, and cellulose polymers. Examples
of cellulose polymers include hydroxymethy! cellulose. Examples of commercially
25 available cellulose polymers include METHOCEL, which is commercially available from
Dow Chemical Corporation.
Suitable hydrophilic organic particles comprise crosslinked homopolymers and
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-
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acrylic, polyester, biaxially oriented polypropylene, and copolyers thereof. Recesses 598
of image receptive cover 506 may be formed utilizing an embossing process.
Substrate structure 502 comprises a substrate layer 508 and a substrate tie layer
20 520. In a preferred embodiment, substrate layer 508 is comprised of polypropylene. An
image retaining card including polypropylene exhibits good abrasion resistance, and
crack resistance.
In a preferred embodiment, substrate tie layer 520 is comprised of a
functionalized polyolefin. An image retaining card including a substrate tie layer
25 comprising functionalized polyolefin exhibits good resistance to delamination. Examples
of functionalized olefins include anhydride modified polypropylene, acid modified
polyolefins, and acid/anhydride modified polyolefins. Examples of commercially
available materials which may be suitable in some applications include ELVAX 3175
ethylene vinyl acetate polymer, and BYNEL 3101 acid/acrylate-modified ethylene vinyl
30 acetate polymer, ELVALOY 741 resin modifier, and FUSABOND polymeric coupling
agent which are all commercially available from E.I. DuPont de Nemours and Company

of Wilmington, Delaware.
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The following examples further disclose embodiments of the invention. In the

examples which follow, all percentages are by weight, unless otherwise specified.
20
Example 1A:

A substrate layer material comprising 96% polypropylene and 4% TiO; as
prepared by combining 7C50 IMPACT polypropylene resin (Union Carbide
Corporation, Danbury, Connecticut) with a precompounded TiO./polypropylene

25 material. The precompounded TiO/polypropylene material was purchased from
Clariant Corporation of New Hope, Minnesota which identifies it by the part number
1015100P. This material is precompounded at a ratio of 1 part TiO; to 1 part
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.



15 substrate blank into a protective sheath, and inserting the shﬁ[gt?h,_j_ntg,,_,
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Two test samples were cut from the resulting substrate layer/substrate tie layer
15 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
(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.
20 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
one of the substrate layer to substrate tie layer interfaces. The force to separate the test
strip was recorded as 0,401 N/mm,
25
Exampie 1B:

A substrate layer material comprising 76% polypropylene, 4% TiO,, and 20%
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
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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, 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, Ilinois) equipped with a
500 N load cell. The crosshcad 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 0.600 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-$020108 (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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Example 2A:
A substrate layer material comprising 96% polypropylene and 4% TiO2 as

prepared by combining PRO-FAX 6433 Homopolymer polypropylene (Montell,

20 Wilmington, Delaware) 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 148°C-176°C-
204°C-218°C-218°C-218°C-218°C.

25 The substrate tie layer material comprised ELVAX 3175 ethylene vinyl acetate
polymer available from EI 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
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Example 2B:
A substrate layer material comprising 76% polypropylene, 4% TiO2, and 20%
20 ethylene vinyl acetate polymer was prepared by combining PRO-FAX 6433
Homopolymer polypropylene (Montell, Wilmington, Delaware) with a 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 extruder had a
25 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 ELVAX 3175 ethylene vinyl acetate
polymer available from EI DuPont de Nemours and Company of Wilmington,
Delaware. The substrate tie layer material was loaded into a single screw extruder

30 manufactured by Davis-Standard, Pawcatuck, Connecticut. The single screw ext.ruder
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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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 1.240 N/mm. 7
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-8020089 (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/tic 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.L. 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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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
Wilmington, Delaware. The substrate tie layer material was loaded into a single screw
20 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.
A substrate structure comprising a substrate layer and a substrate tie layer was
prepared by co-extrusion. Both extruders were equipped with downstream 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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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

20 145°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
the integrity of the image. This indicated good interfacial adhesion between the
microporous film and the substrate tie layer.

25 An attem]it 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
the microporous film and the ethylene-methacrylic acid ionomer fitm.

30
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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 0.680 mm and the substrate tie layer material was extruded to produce a
final thickness of 0.180 mm. The extrudate from the die was cast on a heated chrome
cast wheel and collected on 2 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 tic 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, fllinois) 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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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 4A.
A substrate layer material comprising 96% polypropylene and 4% TiO2 as

prepared by combining 7C50 IMPACT polypropylene resin (Union Carbide
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.
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PCT/ US00/ 281 Brst 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, Llinois) 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.

20 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
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 S Epson, Inc. of Torrance, CA) equipped with pigment/dye
blend inkjet inks (cartridges ARC-8020108 (black) and ARC-S5020089 (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
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Pennsyl vani a) was i maged usi ng an” EPSON STYLUS COLOR 850 inkjet printer
(avai lable fromU S Epson, Inc. of Torrance, CA) equi pped with pignent/dye
bl end i nkj et i nlﬁs gqart ri dges ARC- S020108 (bl ack) and ARC- S020089 (col or)
fromldm s Inc. of Lake Orion Mchigan). The resulting inmage

exhi bi ted high cal | : I [ l?h@{ ioN taadmmek! eed
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substrat e/ t pgldhdyhite-pRBif dtkyled dpglraectatespolpsar whegrephredehy chmbiningade€ao0

m croporous filmwas covered with a sheet of fi | . .
IMPACT polypropylene resin (Union Carbide Corporation, Danbury, Connecticut) with

a precompounded TiO2/polypropylene material {Clariant #1015100P), and BYNEL
20 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
a temperature profile of 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
25 ethylene viny! 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
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sub@t r at e SEPrY W@“@Eﬁﬁpi@r@“@-subst rate |layer and a substrate tie |ayer
was

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-5020108 (black) and ARC-$020089 (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 {ayer.
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stretched |iWilmivgyn iDelatvagte STheoynbstirate 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-exirusion. 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 2 TLC model 5660
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15 prepared as described above. The imaged microporous film was covered with a sheet of

ethylene-methacrylic acid ionomer (SURLYN 1707 available from EI DuPont de

Nemours and Company of Wilmington, Delaware). The construction was laminated
using 2 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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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 0.570 mm and the substrate tie layer material was extruded to produce a

final thickness of 0.180 mm. The extrudate from the die was cast on a heated chrome
20 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

25 (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, Iilinois) equipped with a
500 N load cell. The crosshead speed was set to 6 inches/minute. The test strip failed at

30 one of the substrate layer to substrate tie layer interfaces. The force to separate the test

strip was recorded as 1.030 N/mm.
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148C. A 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 1/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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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% Ti0O2,
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



(A ariant #1015100P). The substrate |ayer material was |oaded intofa t[wicn"a,‘_';a
screw ewdb%rlurranuf actured by Berstroff of Charlotte, Nol; Carol i n&-“The'
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tenperature profile of 30 148 C-176 C 208 C 218C-218C 218C-218C. The
substrate tie |ayer material conprised BYNEL 3101 acid/acryl ate-nodified
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manuf actured by Davi s- St andard, Pawcatuck, Connecticut. The single screw
extruder had a LIlbe eubsttate e Riyennutenab compriset BIYNEIXB bal etiy/ad§labRModifidd a

tenmperature profile of 148C-176C-218C. 5 A substrate structure conprising a
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final thickness of 0.450 nmm and the substrate tie layer materia
extruded t oeprugéudadaa JOTX iequdl tohi2@ kaveks vaefru@. 2 @pproxintatelye k0 rRRIL eviflk @m
the die was cast on a heated chronme cast wheel and collected on a w nd up

wheel . Two teaperagurepralle ok 1437 7¢9GA18°%e resul ting substrate
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t oget her. e heat "bondi ng was perfornmed using
Evanst on, | pumpsoi Ehe inkle stredmd dowmstteam ofithémietesinig piuenfsafeem bethpedtaidefsewefe
148C. A tegt .strip neasuring out 1" wi de and 5" long was cut fromthe
heat bondedicfiRiers ¢g-extil 1§ pagsu AYse matenial s fled toeproduce analest

strip usin S i chipe. (lnstron oration,
par kR dge. RPHAIELS 500, BB Sh 1 503t A91alB° Rk W ool sl
speed was sial tiicknesn 6N SL0NM! ETheTheriter frdh khé dicdivhe Bastion A¥Ra8ld (8me
substrate layer to substrate tie layer interfaces. The force to separate

the dést seast whepd gnd eellacthddbres windogowhgelm Exam | e 6B: 25 A substrate
| ayer material c risin 6% pol ypr.opyl.ene copol yner, 4% Ti 02, and 20%
aci d/ acryl at e- rmﬁ%i S se‘ﬁ%e\ﬁ\{'ﬁﬁoggg@tr&f “‘B%F%Féﬁai%}éé’“ byfeate gedpyer

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, 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, Yllinois) 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 § Epson, Inc. of Torrance, CA) equipped with pigment/dye
30 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,
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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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materi al was | oaded i_n 0 a 'gvm' n screw extruder nanufactured by Berstroff
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32 and was t 10 Mwth 5 a . tenperature profil e of
148C- 176C- 2%3?%%}:%&8 _ezclrogéggﬁg@pd wagrs)et to irnche%/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 ling 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 @ 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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nodi fied ethyl ene vinyl acetate polynmer and 20% ELVALOY 741 resin nodifier
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extruder manufactured by 30 Davis- St anddtd, Pawcatuck, Connecticut. The
single screw extruder had a L/D equal to 27 and was run at approximately
10 RPM Wi t theaink&yili@r 6t tiecimdgef | Thisnindich8sd §86C-in@ifaGal adhesion- bétweentthe. ' W
WO 01/96112 PCT/USO0/ 28718 -40 A substrate structure conprising a
substrat e migreporaud film eotthersubsirats ve lag§fer was prepared by co- extrusion.

Streams. downst r GRSTTRL DG IR eBRs e DB ReCar Thary ipa el P | v
Final 5.t el ool A AR mERREYC bl Ay oM ke R sOlfece @

extruyed t grapgfedwEethd infag® afrorh hthe kmksspaebud filiOtamthe Etiwlensmeathiatydict acidh t he
die was cast on a heated chrone cast wheel and collected on a wind up
wheel . Two idnester Sihmp| Bis desteoyed thefimage integrity and indicgted grad adhgsion between
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| ayer of the second sanple. The two sanples were then heat bonded together.
The heat bonding was performed using a TLC nodel 5660 (TLC, Evanston,

II'1inois) EigmpRig:l am nator with the interface tenperature of 148C. A test
strip measuring about 1" wide and 5" long was cut fromthe hea; bond&%)S
mat el al . A 180 ATspestfate: titrersinaierialeenmpiisingy &6 draiwpropenen 47 d¥92.sand 29%si ng
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substrate tl_eAf nt'érfaces. The force to separate the test strip was
recorded aa pret6pdimded RiGHgalypropylene moypeniab (Eldrianm#ALPESLI0R),aeed B rom
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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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extruder h
density and excellent line sharpness with no bleed or feathering between colors.

The image microporous film was placed on a substrateftie layer composite
prepared as described above. The imaged microporous film was covered with 2 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 2 TLC model 5560 thermal laminator. The interface temperature was about
145°C. The image quality was unchanged afier lamination,
An attempt was made to separate the microporous film from the substrateftic
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.



27 and was run at approximately 10 RPMwth a tenperature profile of

148C- 176C- 218C. 25 A substrate structure conprising a substrate I{aydr and "}
a substyd £idsh i | @aver was prepared by co-extrusion. Bot Begxishyseis were
equi ppe Wl{h downstream netering punps. The nelt streans downstream of
the metering punps fromboth extruders-fre fed into a co-extrusion die.
The substrate |ayer 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 fromthe die was cast on a

heat ed chrBrample®st wheel and collected on a wind up wheel. WO 01/96112 -42
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of 148C. Amateril (Elariapt #EGISUP0R)y Tbeuubstratevayer materigh wasdeadgdsintua twism t he
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680 N

the test strip was recorded as 1. mm A sheet of mcroporous film
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bet ween col ors. The image m croporous fil mwas placed on a substrate/tie

| ayer conp@diand was mpat afpasingtey 10 RRMabitly @ temprratureaprofilendfc 14836+ LIS CHi | m
was covered with a sheet of 20 ethylene-nethacrylic acid iononmer (SURLYN
1707A3avai | 2BBECfrom E. 1. DuPont de Nenours and Conpany of W I mi ngton,

Del avare). The GOREdte ét?uré:mv}@Sco}n%f?siﬂgtaes%bstrate 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 2 TLC model 5660
(TLC, Evanston, Ifinois) thermal faminator 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, Iilinois) 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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from the m strippas oetdrded an0.3H1eN&iMy | ene- met hacrylic acid iononmer filmtore
with sone 30 transfer of the image fromthe mcroporous filmto the

et hyl ene- met hacr 4 skeehcofdmicsaperens f filnm(TESLEN deeilably effomh PPGrdgdustriee @fi t v
and i ndi cat ood _adhesi on, between . the mcroporous filmand the

oyl ene. ok HsTeE PEREINARAY NaameRd HnEOnCHPBORLSTYE S COLORRS0sinbiets 1
L L; anpl g+ teri I $4 6% Rrol vpr opy! and
dooTi D2 g Praver(e )y A0S LY BpsSE G & iR RA e M st

Car bi de 5 Wlexdoénkistiiaks (danimidgesy ARTUS026L0SC ldck)idnl ARPLSGRIRY
Ti 02/ pol ypr oggl en?tmat er(i al (Cariant #101 10ccl)(\y : The subst ratbggﬁgg/eﬁrrom

mat eri al dasnointening. of LakieOrigre Michigaa).r Tte resnltimgfimage extdbited Heh soloof f
of Charlott Nor t ol jna., The twip scre xtruder had a L/D equal to
32 and was q.?ﬁ‘tya%“il]%‘é“cgﬁag 5114@3?%%@ P&E’Eﬁegoﬁﬁm@é‘g@fzm@g@lo“-

176C- 204C- 218C = : r.at ' f terial.
conpri sed ELVAL%%&A é%gi @cﬁ%rﬁs&iﬂn&% ?fégﬁogr%r%h : Ia_k%ﬁaﬁ C%'é"‘%’é%urs
and Ihnpanyprepar®l hilesotiisual abbet. aThe magkl enicopbdus HM Wwas&olvaed witfRh Shéetlorvas

| oaded into a single screw extruder nanufactured by Davis-Standard,
Pawcat uck, @hvlienecmetbaerylicriasidsiongmer SURLENt 1 TJe rvailableafromDEuRUPont d27

Teoree | A e T GO Rb o ERRERe; Defiwecelne The CanstRiraPn s Bodased; ot o
tie layer Wamg RIERG REUPY 560 Rk IhRRatoBOt @ggﬂtlé{fﬂ&f &ﬁgfe"rf‘rﬁf‘eqwag%%uw th
ream e

downstream nmetering punps. The nelt streans downs met er1ng
punps from HGP@. &he imakerqualityrveas 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 2 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 ethviene-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.I 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.



fed into a co-extrusion die. The substrate |ayer material was EXtI’BIC}fedr-E\O'“:ﬂ,I'
produce a final 20 thickness of 0.540 mm and the substrate tie |ayer Lt Lbw
mat eri a fruded to produce a final thickness of Op3¥R; g7hpe

ext rudat ed\@?gg‘r%ﬁt he die was cast on a heated chrone cast P\%hee ang
collected on a wind up wheel. Two test -4dmples were cut fromthe resulting
substrate layer/substrate tie layer conposite. The test sanples were

pl aced one on t qfie @dnoiee sPéchS¥as\PreRed Bgrinst @n babOEsi toolBorithifinki the inverep! e
facing the tie layer of the second sanple. The two sanples were then heat
bonded t ogeftbe dedited hatédrn bionali cognpressiopembbiinge grassi nfha enabossing ook 366

(TLC, Evanston, Ill]nois her ihator with the interface te rature
of 148C. Acoﬂ‘ﬁgﬁds‘?fjrg%'@érfi w 1S G @O%ﬁnela%om%ﬁgm@@e R B98I 1 he
heat bonde terial . I- esi per d _test
strip usi ng:cgﬁngng@r 85%@9%d§mﬂ;§{%t gg%?n%tﬂ%g% %I?@P%@n n@ﬁ%?ati on,
Park i dge ;2o ThHNeCE hr&S GokPWhbwkt DP2 of BABadN, I9ad The lt%)&mreqsms IpRidshss peed
was set to 6 inches/mnute. The test strip failed at 01/96112 -44 L ....
PCTI USOQ 28wk 8 5612 Afpredseresaftabtonn? @ MRy enas appliedifot atrue five enitwtgser The load
interfaces. The force to separate the test, strip was recqQrded as 0.0341

N mm A shas 2ppliedifer aspaddiienal Srif mnptes vwhils $hg plaksme wererRalisdo about #97es of

Pittsburgh nn v.ani i us) i nkj et
S printer (aSAu R Plon Gt RAE fne ity WD rorloVetti o T ihbhelnl

pi gment / dyggdll end i nkjet inks (cartridges ARC-5020108 (bl ack) and

ARC- S020089 (color) from MS Associates Inc. of Lake Orion Mchigan). The
resul@ i ng i mage Aaxinkbrecaptbrndadiitiaroives preganedibyycomitiniog ¢t matarialsdistethimpthes s
with no ble r feathering between colors. The imaged m croporous filmwas
pl aced on 4 ‘Elﬁ‘“é‘t"‘?’at e/tie layer conposite 10 prepared as described above.
The i maged m croporous filmwas covered with a sheet of

et hyl ene-nmethacrylic acid iononer (SURLYN 1707 available fromE.|. DuPont
de Nerours and Conpapy of WI m ngton, Del aware). The constfructi on was

| ami nated using a TLLC nodel 5560 thermal |aminator. The interface
tenperature was about| WE%C The i mage MAJERMIvas unchangdd after

| am nation. 15 An attgnpt whs made to separate the m croporjous filmfrom
the substrate/tie |ayer cofrposite. The mcroporous filmtqre and/or
stretched in a way wh des : ; i mage. This

i ndi cated good interf agi@al ag{ldégliﬁgkﬁd g@%@?}ﬁ?ﬁg@fmﬁ pﬁ'ﬂﬂed
(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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microporous filmand the substrate tie layer. An attenpt was made fq [72 7074
separ at e\u}% ,&Hﬁ(l ene-nethacrylic acid iononer film 20 fromthe

m cropor ous P4 The ethyl ene-methacrylic acid i ononmer fiPHfUSIER878 h sone
transfer of the image fromthe m croporows-filmto the ethyl ene-nethacrylic
acid iononer film This destroyed the inmage integrity and indicated good
adhesi on bet ween oA ' I - | Id
Tonomer i 1m 25 Peanmecd BRCRALRIcE Th W LGt BE IH CRRSEE bitrandlnt.

( SURLYN 170 Hesasitiet &b bxeaniiple Mabbvé withulRoiniaged sitle 6PtheSmanst fahaaiyg th tie layer

W I m ngton, Delaware) was microenbossed with a pattern. The pattern

conpri sed arPfdhe pbyfategienlayenrempositge eFhe ganstarction Iveast haatinated: nsing lar MhiGhded

b I'1's which 31.2 i t thick at their b d 2Q .30

i or ot er s MO R0 e Betor ribeeh ecice FBperaiire o Gous 14576rg B ¢ he

wal | s swas },%g%é) ﬁ?%ﬁ%ﬁn@%ﬂ&ﬂﬁﬁ PCT/ US00/ 28718 -45 The i onomer
0

sheet was pressed agal nst an ssing todl containing the inverse of the
desired pattern iAn atiefipressimte 18! padtePiRSInaginiSiTRRDoised ﬂl&?ho)‘ifih
conprised of SILASTIC J. (SILASTIC J Is a silicone elastoner available ?‘rom
Dow Cor ni nguissératestie laygr anmpokite.) Thednagedbmiaroembassel filra tare/dritish stretdiedd 20
5 122TMWCB pr.ess_fr.om V\abasé VPl . of bash, .IN. The tenperature of  the
platens wad"H58¥Ne Amage deanster sp the sybstrrteti dayenLomposits dlestraying, tha impge e

m nutes. Theyk ' f ot l..5- 30 m il.e th
Bl at ene ver S EERY aptTRIRREG s (Rtre Has it bR adhbalbh MRt e el
enmbosided fi Inftroembossed il ahd ohe substrataitiedsienGompdte. 10 An ink receptor
sol ution was prepared by conbining the materials listed in the table

bel ow. wt %UATERXAD 12crosslinked pol y(vinyl pyrrolidone) particles
(PO_YPLASDOﬂ,:{ I Ne' Q available fromliInternational Specialty Products of
Jer%’#ée

Wayne New t hyl ene-vinyl acetate polyner |atex binder enulsion
A sheet of ethylene-methacrylic acid ionomer (SURLYN 1707 available from

E.I DuPont de Nemours and Company of Wilmington, Delaware) was microembossed

i 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 embassing tool containing the inverse

20 of the desired pattern in a compression molding press, The embossing tool was
comprised of SILASTIC J. (SILASTIC T is a silicone elastomer available from Dow
Coming 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

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:



(Al RFLEX 426 avail able from Air Products and Chenicals of All entowy,7 r-n Turh
Pennsyl vani a) 40Water 401 PA This ink receptor conposition was coat ecf bntott-
t he mcr‘,pg §538d surface of 15 the ionomer filmusing apdikdsohRyas rod
(nom nal t hi ckness=0.023 mm) and dried in a convection oven at about
70C. The coat ed- m croenbossed surface wdd-then i maged using a HP2000C

i nkj et printer equipped wth aqueous inks using the prem um i nkj et
paper/best quality settings. G/ WD 01/96112 PCT/ US00/ 28718 46-r' -~ 111!

L L, LL The inmaged filmwas placed on the substrate tie |ayer conposite
prepared as described in exanple 7 above with the imged sji de of the
imaged filmfacing theg tie ljayer of the substrate tie |aygr conposite. The
construction was | ani fave#e ysi ng a TLC M¥oHERIAEGO t her mal || ami nator with
an interface tenperatyre of {about 145C. The 5 image qualityy was unchanged
after lamnating. An dttenpt] was nade to separate the i maged-m croenbossed
filmfromthe substrgi@/t1q Jakhiked hﬂ rr?ﬂﬁmb flzgn [cr oenbossed film
tore and/or stretched{ wth {sone | nade tran fer to t subsitrate/tie |ayer
conposi te destroying tthe i ndqBOLYRLASDONE :INE—I()nchvmhbleng}amat t here was
good interfacial adhedi on bgtween the_i ed- .10 nj.croenbosised fil mand the
substrate/tie | ayer cqgnposi ﬁé“teﬁﬁ'é‘??ﬁll @eg@% gﬂ@ﬁé%&%ﬂ@{%ﬂ ene- net hacrylic
acid ionomer (SURLYN 1707 avaidahle from E 1. DuPont de Nemours and
Conpany of W I m ngton,| Delavare)  was nicroenhossed 15 with a pattern. The
pattern conprised an gr§ ay dfetydensi-vinybraetiere palgmes dpiex binded | s t hat were
surrounded by walls which wgre 31.2 mcroneters thick at their base and 20
m croneters thick at their tcﬂ‘i“ UPRace. The center to centef spacing of the

wal Is was 125.0 m crdnet ers m% agai nst an
enbossi ng tool containing th Inverse a‘@?’&eﬁo}é@dﬁ"ﬁ? pattern in a
conpr essi on nol di ng priess. T%d@&ﬂﬁ@lﬂﬂhﬁiowmi’enmm)seﬁ of SILASTIC J.

(SILASTIC J is a silicone ellastoner availahble from Dow
40 Water

40 IPA

This ink receptor comﬁosition was coated onto the microembossed surface of
the ionomer film using a #10 Meyer rod (nominal wet thickness=0.023 mm) and dried in
5 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
10 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 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
15 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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Com ng Co. of Mdland, M.) The press utilized was a Wabash nodel rﬂd L o oih
122TM2 ’?@6 rom V\abash MPI of Wabash, IN. The terrperature of th
pl atens A pressure of about 2.9 MPa was applied PETUS ﬁ%%ﬁ]ﬂsflve

m nut es. The 25 load was applied for an @8ditional 5-10 minutes while the
pl atens were cooled to about 49C The platens were then opened and the

enbossed fi iR yas {%m)ved fromthe enbossing tool An ink receptor solution
was prepare y conbining the materials fisted in the table below U -

r--' r'-t (1t. A sheét\QfUéthﬁ&iblzﬂetR %@%Z&Zéﬁer SURMWY NI ERY Ailable from
12crossl i nked poly(vinyl pyrroliidone) particles OLYPLASDONE | NF- 10

avai | abl e f Eefnuftent dat Qslmrs gslcpmpany qif?%lmngtoo;‘Dvhymes)mﬁ rieresmbossed
get hyl et at | at.ex, bi nd | Al RFLEX 426
ovatlabl'e 1 PO epfiEs B Pat R GorREt.a SRt ofd mirromAtts Remisypipansli that
0 0

40vat gr 401 Rard Ghﬁohﬁﬁ%drﬁf%th&&M% & %“nii@%m%gé?ﬁ@c I ‘%héd“i;gset and.20

m cr oenbossed surface of I onomer f| m usi ng yer

wet t hi cknessc@n2eds mﬁ):kanme&rtbpduﬁncé The @BMEE td eenta Giacb FAY twalliGvasThe
coat ed-m croembossed surface was then imaged using a OC I nkj et
printer equi gé@anmmmetameous I nks using the premumi nkJ et paper/ best

quality settings.The imaged filmwas, placed on.the sub trate tie layer
conposi te prepar adcASnORRISEFst jvay W‘F\ssg%?ﬂi‘sé Copaningile dvrsge of

the imaged Glihe fdGi-8® tin€al }% E%S y

conposi te. The Cocgegtrrug%ﬁgrg txllas %sgtt%gldmt%clh &%deeq%cgggg ﬁ?er‘lyr%ﬁ

| am rdft or wicbinpdsed of SHI ASEIC EW[&]IL&IS]]’IE: Dis alitidbnel dlaomEn @vailaBRIBoMUBLI Y
was unchanged after |anm natltr}}g1 An attenpt was nmade to separate the

i maged- ni cr $O7B8 s€8- 191 Midlandy M9 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




substrate/tie | ayer conposite. The inmaged-m croembossed filmtore GRAZTE 7ooh
stretched 15 with sone inage transfer to the substrate/tie |ayer conposite

dest royi%()tll}gglhl'hnage integrity and indicating that there pegygnedris
i nterfacial adhesi on between the imged- m croenbossed filmand the

substrate/tie | ayer conposite. WO 01/ 9612 PCT/ US00/ 28718 - 48 Exanpl e 12:
A sheet of ethylene-nethacrylic acid iononer (SURLYN 1707 available from

E.l. DuPont de Nl s répastoCenmpositiof wakcobredtomo thie hiweembossed surface of
m croenbossed wth a pattern. The pattern conprised an array_ of 4Q

ni cromet er themosign fine usieg ¢ 10 Mayes radememinal wet tieleness0,028 ImmpyARd drigg e
3.2 m t thick at theif., d 20 . m t thick,at.theis t
Sur f ace.  THOCTBRYUN P APRR 103Ge 115 O AEREIEG UV L ARGt r o
The i ] _ . : _ ¢ ain; !
nver so. of “HkcE FRAPPO5 R H AN Ao b AR RGES ok Rind B SRR 1hE:
enbossi Ng tpkr/ME&E quaily §Qiligsl sed of SILASTIC J. (SILASTIC J is a silicone

el astoner available from Dow Corning Co. of Mdland, M.) The press
utilized was a VEbaihageddiin wos plaeed vp B spbsieate tie JayeniomphsirgPpreparefadhish,

IN. The t ture of the plat 15QC, : .about .2, 9 MP
wns appl | cBbeADSTamTIES YRR thepreero g obie iaprd Sat PeRe diF GGIME onal
5-10 i i 9C. 15 +The..o|

vere then oielSc BRREAE ByED St dter DPhESohEnRHON "y & bmiskiea UEn 12

tool. An i NiMoHEICSSHM thesMhlUlzidatoradith PRt theh \teRpefature nd. abblhie 1489 | The
listed in the table below w 9%ATERI AL 12crossli nked

pol y@9i ny! pyregekisalisy ejas pachangédeafief ROMYRINESDONE | NF- 10 avai | abl e from
e ol Sl e ok ! M B B3SRBS HoR b
Product s ang,(gmeabhver MonflohiRt a3, imRE A aRbESsed BYi118fe 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 substrateftie layer cofnposite.

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.



40l PA 7 r, Lei, / ,J WO 01/96112 PCT/US00/ 28718 -49 This ink receptor
conposition was coated onto the m croenbossed surface of the ion(ﬁ'@r[‘filj,_rp:',
using a 410 Meyer rod (nom nal wet thickness=0.023 mm and dried in a’
convection oven at about 70C. The coat ed-m croenbossed surface was then

i mged using a HP2000C i nkj et printq%oqquipped W th aqueous inks using the
premuminkjet 5 paper/best quality settings. The inmaged fil mwas placed
on the substrate tie |ayer conposite prepared as described in exanple 9
above with the imaged side of the imaged filmfacing the tie layer of the
subst r at e Whab19%8/@ed Bonposi te. The construction was | ani nated using a TLC
Model 5560 thernmal lam nator with an interface tenperature of about 145C.
The 10 image quality was unchanged after |am nating. An attenpt was nade

t o separatie t héninagetamiog cedpmspedingi | mfromthe substrate/tie |ayer
conposite. The i ed- m croenbossed film.tore and/or stretched wth sone

i mage transfer atsggl%ﬁ@ STHHEES QP RrED ppllgg/)@in ebRPSLTREES BEEPEoyi ng t he i mage
integrity and iandi&adndng that there was good interfacial adhesion between

t he i maged- 15 m croenbossed filmand the substrate/tie |ayer conposite.
Havi ng thus degBrimage reerptipe anatena ddisnasehibgyres BF ¢aver spésibatsubsiatnt i on,

t hose of [ . L i ] iate that yet other

enbodi rrenfs%g%nh%r?’ %@erﬁg?‘éﬂgﬂtﬁgweﬁ?etﬁg\;%\ng%r%élngtlp)ﬁ{eo%g'cope of the clainms hereto
attached. Nunerous advantages of the invention covered by this docunent

have been_set rth in the foregqin escription. It 20.will be understood,
hovever "2het s e ragnme cad PR JERT T DubeRin e Aiptay | SRy o

Changes r’rgmyp,% PRAEoT ddpEBiRtd therep@r ticularly in matters of shape, size, and
ar r angenent 01P parts w fhout exceeding the scope of the invention. The

invention's scope is, of course, defined in the | anguage in which the

appended %l al nﬁ‘hgrignagé(%tgﬁﬁl%dcarz It azfh W neletn Gnd! dFBBoteS surficed3f it{i‘%ge

retai ni ng card, conpfFising: “a SubstFate structure conprising polyolefin or
copol yrer sulishete@ef functionelimedr ; and an i nage receptive material disposed
bet ween the cover and the substrate

4. The image retaining card of claum I, wherein the substrate structure further

includes a substrate tie layer and a substrate base layer.

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

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.

9. The image retaining card of claim 1, further including a printed image disposed
proximate the image receptive matenal;

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



structure, wherein the inmage receptive material is porous. 2. The i Frage "oy
retaining card of claiml, wherein the substrate conprises polyproby‘re‘m-:-‘-L ’
or copolyners thereof I The inmage retaining card of claiml1l, wherein one or
nore surfaces of the substrate are functionalized. 4. The imge retaining
card of claim1, wherein the substrate;structure further includes a
substrate tie |layer and a substrate base layer. 5. The inage retaining card
of claim 1, mherein the substrate structure further includes a substrate

tie layer si.ng a tie. mater,i and a bstr te base | ayer canprising
the t 1o mbber ahet aaéaawrtghcaa8|$c>?1élmri oY e&%&?%@?&@ {HEPRST MagNaThe

i mage ret %rﬂbmsgﬂ{lgoﬁ&oﬁg {;ﬂ,gﬂcﬂmprel n the cover is optically
transparent. he ihage retaining card of claim1l, further including a

printed i mage dlsposed proxi mate the |nage receptive material. 8. The

i mge retajning,card of claim rther clud| rint

commr 51 ng aqqLbIseEhRe Do bdl i Balhede e | RodBeR iR TR a1 o
The i nagecdsrﬁpﬁgeglpmgetﬁ efle &fd k@l m 1, further including a printed inage

di sposed proximate the inege receptive naterial; the printed i mage
conpr|5|ng aqueous ink adapted for use in an |nk1et printer, Ur --%r "I J

LL, L -3 107, TheadoRas. e LA e diRleflitl Bl cHRIEL By L dhamge

receptlve mat er | al onpri ses a mcropdrous polyneric e i mage
r et ai ni ngnetracrybt agH aermonier. wherei n the i mage receptive naterlal conprises
pol yet hyl ene and silica. 12. The image retaining card of claim1, wherein
the cover conprises an ethylene- nmethacrylic acid ionomer. 13. An image

retainingigardanG teSdimgg card Sddairkage structure including a substrate
base | ayer and a su strate tie layer overlaying the substrate base | ayer;

the substrate Baubstratg siructeappeluding apBibyte botcelirer anded subsspclie 9 | ayer
conpr!5|ngvéﬂgﬁéagﬂﬁﬁ$gﬁgb££h%g}ef|n a cover; and an inmage receptive
I Spos

mat eri al etween (he *cover and the substrate
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, wherein the image receptive material is porous.
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 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.

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.

18. The image retaining card of claim 13, wherein the image receptive material

comprises a microporous polymertc film.



structure, wherein the inmage receptive material is porous. 14. The.ijmge
retaining card of claim 13, wherein the cover is optically transpapenm o1
The image retaining card of claim 13, further including a printed inage

di sposed proximate the inage receptive material. 16. The inmage retaining
card of claim13, further including a printed image conprising aqueous ink
di sposed proximate the inmage receptive material. 17. The image retaining
card of claim13, further including a printed i mage disposed proximte the

i mge receptive material; the r|n ed L mage conpri si ng aqueous i nk adapted
for use indan | BREGFpIEE Card@f © H%lﬁ*ﬁﬁgfée’ﬂé}ﬂea?‘%l?ﬁtfiﬁe B2 dAYST COMBASSF 13,

wher ei n tuqlerﬂa%m%amwﬁ LRI 8 copsRAREd BERp@ M croporous pol yneric
film L -52 19. The 1 nmge rgtalnlng cg d of claim 13, wherein the substrate
base | ayer conprises a tie material blended with polyolefin or copolyners
t her eof .



