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I nvention The present invention relates generally to inkjet printable

medi a. WO0&96BSparticularly, the present invention rel aPEF/USOREIOUrity
docunents such as passports. Background of the Invention There are nunerous
security docunents which conprise a paber substrate. Exanples of security
docunents conprising a paper substrate include, certificates (e.g., 10
stock certificates), negoti aBVEWSEINERINTSBLE MEDJA, checks), passports, and
vi sas. A passport typically includes one or nore sheets of paper. Oten, a
phot ograph of the person to whomthe passport is issued is placed onto the

paper and | am nated in place usiﬂi d%f;ﬂv%ﬂﬁ@_ﬁrem polymer film One of the

shortcom ngs of this construction s e photograph is raised from
t he page and nihe bpresemt dfivenitipnr reiatese geferalty tbsi inkid prifiatsioumediaf eiNfere and
repl.aced wit.h a different .phot_ogr:itph. A common conpl ai nt nade by passport
hol der s i Barifularly,fhe presens dnvention eelajes torpecyrsy dacyments suqhiag PASSPORAI t . Thi s
conplaint is so widespread that witers and performers who specialize in
hunor have addressed this subject. For exanple, one book of hunorous

stories was titled, "Wen Yougmkmg%yﬁlﬁport Picture it's Tine to
20 Cone Hone". Fortunately for travelers, digital canera technol ogy has
becone i ncr eadMeR§l rennUrBEIoRs Serurith doewmenssiwhich jcempeise it papesr sibsfaie.
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A common complaint made by passport holders is that the photograph is often
not a flattering portrait. This complaint is so widespread that writers and performers
who specialize in humor have addressed ‘this subject. For example, one book of
humorous stories was titled, “When You Look Like Your Passport Picture it’s Time to
20 = Come Home”. Fortunately for ti'avelers, digital camera technology has become
ihcreasingly wide-spread and economical in recent years. For e);ample, many portrait
studios now use digital cameras. |
When a portrait is taken with a digital camera, the cost of taking multiple shots
is very low. The low cost allows several images to be taken. These images can all Be
25 viewed immediately on a computer screen, and the subject may choose the ones he or
she likes best. The unflattering images can be discarded, and the desirable images can
be saved electronically. A hard copy of the desirable images can also be created using
a printer, for example, an inkjet printer.
In recent years, the price of inkjet printers has come down dramatically. At the
30 "same time, the quality of the images produced by inkjet printers has dramatically
improved. Today, an inkjet printer capable of producing near photographic quality

images can be purchased at any large electronics retailer,



i mges can be purchased at any large electronics retailer. 9 DEC 2008 DAD2004
01/96125 PCT/ US00/ 28707 -2 Sunmmary of the Invention The present invention
rel at eswgeH&eISly to i nkjet inmage retaining assenbly. MEFUSYIST®UI arl y,
the present invention relates to securify docunents such as passports. The
invention is directed to a class of inkK*teceptive translucent coating
materials which 5 may be applied to paper based docunments incl uding
security papers to provide a r oiumsmary ofithe,Hvention gh quality, and tanper

resi stant imagerafter _proc [.n nk r tjv dia_Ln _a¢ ith .
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embodiment, the ink receptive layer is capable of capturing most of the ink colorants

near a first major surface of the ink receptive layer while allowing most of a fluid
vehicle of the ink to pass through the ink receptive layer and to be carried away by the
20 substrate.

In one embodiment of the present invention, a laminate“is heat sealed over the
first major surface of the ink receptive layer. In a preferred embodiment, the ink
receptive layer has a thickness of between about 2 microns to about 100 microns dry.
In a more preferred embodiment, the ink receptive layer has a thickness of between

25 about 5 microns to about 50 microns dry. It is believed an ink receptive layer in
accordance with these preferred embodiments may allow material from the laminate to
flow through the ink receptive layer and bond to the substrate.

Ink receptive compositions in accordance with the present invention are useful
to modify paper to render it printable to obtain an acceptable image with aqueous inks,

30 particularly from an inkjet printer. Images printed on paper to which the ink receptor
composition has been applied are of excellent image quality compared to printed

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



to nodify paper to render it printable to obtain an acceptable inageqgwgrhgn
aqueous inks, 30 particularly froman inkjet printer. Inmages printed on
paper tWOWKPERSthe ink receptor conposition has been apCTaR0REI0DT
excellent image quality conpared to prijnted inmages on paper wthout the

i nk receptor conposition. The ink receg{]or conposition of 9 DEC 2004 WO
01/ 96125 -3 PCT/ US00/ 287Q7, this invention is especially useful for security
docunent s tifHNvehten ispspeialltussid fopfesurity dopurments and efbpiapplipations avhere 2 0 be
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mul tiple-layered structure 1n accordance wth ‘an exenplary enbodi ment of

t he presefayer of éhe lasninatei preferably extendscbesweers thet projestions efithefink receptive

mul tiple-Layered struycture in,accqrdance wth an additional exenplary
enbodi nentla%fa? gorﬁf‘&\'?:g}ﬁm?ﬁ\lfgaﬁ?io meﬁ“gmﬁlﬁure 3 is an expl oded
cross-sectional view of an assenbly in accordance with an exenplary

enbodi nent of the present invention; and Figure 4 is an expl oded

crods-sectional view of an cBuefildesanpticsefthiDrawings accor dance with an
exenpl ary errbo%iﬁnent of the present.inventi O Dejailed Description of

n.
the Invention THEYEQ ISGFIRSs-thehomal ¥ipvy ok multiplgrlayared stanchire in aecopdange
referencev&ishaxh@mmwea%odﬁp&mgwyesemn%ﬁtwmtiC in nature and not
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necessarily to scal'e. anples o structiong, materials, dinensions,
and manuf act ur iFigurerdbisesaoss-gactional view dfa niultipledayeved: stebioture ih accoffce

skilled in the att. .wll recogni ze } hat of the 25 exanples provided
have sui taYb‘%lbarb?‘E_Pﬂnaac‘ e¥emp |‘_E,’ﬁb9¥{é‘§)e T@%&’Pﬁ%.‘“‘ﬁ‘ﬁ?ﬂxe 1is a
Crogs-sect i onalpjyh@s Rlantexpldded ctRAY-SERRNAVieT ot afl 248nitly BEERBARACE with
an exemplary embodiment of the present invention; and
Figure 4 is an exploded cross-sectional view of an additional assembly in

accordance with an exemplary embodiment of the present invention.

20 Detailed Description of the Invention
The following detailed description should be read with reference to the
drawing. The drawing is diagrammatic in nature and not necessarily to scale.
Examples of constructions, materials, dimensions, and manufacturing processes are
provided for various elements. Those skilled in the art will recognize that many of the
25 examples provided have suitable alternatives which may be utilized.
Figure 1 is a cross-sectional view of a multi-layered structure 20 in accordance
with the present invention. Multi-layered structure 20 includes a substrate 22 and a
laminate 24 overlaying substrate 22, An ink receptive layer 26 is disposed between
substrate 22 and laminate 24. Ink receptive Jayer 26 includes a first major surface 30
30 ﬁnd a second major surface 28. A printed image 32 comprising an ink 34 is disposed
proximate ink receptive layer 26. In a preferred embodiment, multi-layered structure
20 forms a portion of a secure document which is robust, durable, and tamper resistant.

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



with the present invention. Miulti-layered structure 20 includes a sulSIprep®
22 and a |amnate 24 overlaying substrate 22, An ink receptive |layer 26 is
di sposeWOe%tn substrate 22 and | ami nate 24. |nk r ecePETAROU 28YEr 26
includes a first mpjor surface 30 30 aqﬂ_a second mgj or surface 28. A
printed |nage 32 conprising an ink 34 is disposed proximate ink receptive
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DuPont de Nermurs of Wl mngton, Delaware. In this preferred
enbodi nent comﬁrc g@%@ tepals Which may Bi quitable, i, some Appligatonsinciude

substrate 1ﬁLZVAX 3175 ethylene vinyl acetate polymer, and BYNEL 3101 acid/acrylate-
modified ethylene vinyl acetate polymer, ELVALOY 741 resin modifier, and

20 FUSABOND polymeric coupling agent which are all commercially available from E.I.
DuPont de Nemours and Company of Wilmington, Delaware. In this preferred
embodiment, heat and pressure may be utilized to bond laminate 124 to substrate 122
and/or ink receptive layer 122, In the embodiment of Figure 2, the material of bottom
layer 134 extends between projection(s) 130 and contacts top surface 140 of substrate

25 122,

In a useful embodiment, the ratio of the area of top surface 140 of substrate 122
not covered by projection(s) 130 to the area of top surface 140 of substrate 122 covered
by projection(s) 130 is between about 0.02 and about 4. In a preferred embodiment, the
ratio of the area of top surface 140 of substrate 122 not covered by projection(s) 130 to

30 the area of top surface 140 of substrate 122 covered by projection(s) 130 is between
about 0.05 and about 2. In a particularly preferred embodiment, the ratio of the area of
top surface 140 of substrate 122 not covered by projection(s) 130 to the area of top
surface 140 of substrate 122 covered by projection(s) 130 is between about 0.15 and



and/or ink receptive layer 122. In the enbodi ment of Figure 2, the mdthfili
of bottom |ayer 134 extends between projection(s) 130 and contacts top
surf aceWM6125substrate 25 122. In a useful enmbodi nentPCHEWIRENT0 of the
area of top surface 140 of substrate 122 not covered by projection(s) 130
to the area of top surface 140 of substrate 122 covered by projection(s)

130 i s between,ahout .0. and. abput, 4,. I n a_pr.eferred, enbodj nent, the
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surface 14BPtesiceQytsige that gIQNoy er ed by projection(s) 130 is between about

0. 155and 9 DEC 2RAG. Y6 04 LARIRS FEUILSNLPRIRTor & ABBbly 12 R EARHgS, e

preferred enbodi S par agr aph, eratiro a to a regi on”
of the subwithane¢xemplbryi erpbadimientsefothe présent mventii, aMssahblarida acludesia t he
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bottom | ayer 4 pre y conprises a tie material that bonds well to
top surface 140In bne arethoteinochbrdancaoritll thepresent inveritivh, Rssembit 14 tbHeon,

assenbly 142 .may be. .utilized to fabricate nmulti-layered structure 120 of
Fgure 5. PiZRsocbrfe T Tryaed stuee 30 AL ELH A, D pAtersed metiodei | on
heat and/o bl I : ) A rate 122
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Figure 4 is an exploded cross-sectional view of an assembly 144 in accordance
with an exemplary embodiment of the present invention. Assembly 144 includes a

20 substrate 122 and a laminate 124 including a top layer 132 and a bottom layer 134. As
described above, bottom layer 134 preferably comprises a tie material that bonds well
to top surface 140. Assembly 144 also includes an ink receptive layer 126 overlaying
a bottom surface 146 of laminate 124. In the embodiment of Figure 4, ink receptive
layer 126 comprises one or more projections 130.

25 In one method in accordance with the present invention, assembly 144 may be
utilized to fabricate multi-layered structure 120 of Figure 2. In a preferred method in
accordance with the present invention heat and pressure are utilized to bond laminate
124 to substrate 122. In this preferred method, the material of bottom layer 134

preferably flows between projection(s) 130 and contacts top surface 140 of substrate
30 122,



wi th an exenpl ary enbodi nent of the present invention. Assenbly 144 g 2004
I ncl udes a 20 substrate 122 and a lam nate 124 including a top |ayer %fz
and a bWN@emMdIzfyer 134. As descri bed above, bottom | ayer PCBAISH6/267T abl vy
conprises a tie material that bonds well. to top surface 140. Assenbly 144
al so includes an ink receptive |ayer 128 overlaying a bottom surface 146
of lam nate 124. |n t he enbodi nent of Figure 4, ink receptive |ayer 126
conpri ses one oY € projections 130. 25 In one nmethod in accordance with
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bond lam nate, 124 to substrate 122. In this pref’erred met hod, the materi al

of Dbot t om Pagueplatly preferred embodipent, sylstrate; 23compsises passpart paper having eae or
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paper, such as pass_portgoﬁaper. In a particularly preferred enbodi nent,

subst r at e ralishepinrightingoB s\ pefr Hagslepn r Thealethgriands. orln asprefarcedserobodingnt,
features. P papers having security featur whi ch be suitable in
some appl i éﬁfﬁﬁ‘%ﬁéﬁﬁr‘@l{%ﬁ%}"cﬁ’%ﬁﬁ mimagﬁﬁfﬁ-oﬁwf‘%ﬂgg@@ M finen
G afi she | RitiiethixiabeBoukablefin Hamie! SFlicativns Nedliey tafipiex printed g&:@h&{ nfiro-
enbodi ment, substrate 22 includes one or nore security markers. Exanples
of sHcuri t yprintedddensifiens; warermearks, @nd ultraxinlet fluoressing fiberd. i cat i ons i ncl ude

conplex printed patterns, mcro- 10 printed identifiers, water marks, and
ultraviolet fluorescing fibers. Ink Receptive Layer In a useful enbodi nent,

I nk receptive Imkeﬁtﬁem@,ses a plurality of particles which my be

hydrophilic organic particles or inorganic particles. In a preferred 15
embodi ment, i nk Inaasphid embodiment, 2tk roeptivedeyer26pdomprises ¥ plufality 9f particles
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more preferred embodiment, ink receptive layer 26 comprises a plurality of organic
particles and a plurality of inorganic particles.
Suitable hydrophilic organic particles comprise water swellable, but preferably
not water soluble at about 25°C, crosslinked homopolymers and copolymers of N-
20 vinyllactams such as homopolymers and copolymers of N-vinylpyrrolidone and
homopolymers and copolymers of N-vinylcaprolactam, homopolymers and copolymers
of N-vinylimidazoles, homopolymers and copolymers of vinyipyridine, and substituted
derivatives thereof Homopolymers and copolymeérs of N-vinyllactams and N-
vinylimidazoles are preferred. Crosslinked particles of poly(N-vinylpyrrolidone) and
25 poly(N-vinylimidazole) are most preferred.
Crosslinked poly(vinylpyrrolidone) particles are available from BASF
Corporation of Ludwigshafen, Germany which identifies them by, for example, the
trade designations LUVICROSS and LUVICROSS M. Crosslinked
poly(vinylpyrrolidone) particles are also commercially available from International
30 Specialty Products of Wayne, New Jersey, USA which identifies them by, for example,
the trade designation POLYPLASDONE, POLYCLAR, and DIVERGAN. Crosslinked
vinylpyrrolidone-vinylimidazole copolymer particles are available from BASF

Corporation of Ludwigshafen, Germany which identifies them by, for example, the
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preferred errbod$‘1‘ﬁﬂ%i“: 1p01ganie aRficdes) spmpHpe snataly exidesaPrefereeds metl mxidespaci ty

of include titanium oxides such as rutile, titanium monoxide, titanium sesquioxide; silicon

oxides, such as silica, surfactant templated silica particles, zeolites, and surface treated
derivatives thereof such as for example fluorinated silicas as described in PCT

20 published Patent Appl. No. WO 99/03929 Al; aluminum oxides such as aluminas, for
example boehmite, pseudo-boechmite, bayerite, mixed oxides such as aluminum
oxyhydroxide, alumina particles having a silica core; zirconium oxides such as zirconia
and zirconium hydroxide, and mixtures thereof. Silicon oxides and aluminum oxides
are especially preferred.

25 Silica particles are commercially available from, for example, E. 1 Du Pont de
Nemours Corporation of Wilmington, Delaware, USA which identifies them with the
trade designation LUDOX. Alumina particles are commercially available from, for
example, Vista Chemical Company of Houston, Texas, USA which identifies them
with the trade designation DISPAL. A preferred mean particle diameter for inorganic

30 particles is between about 0.002 micron and about 30 microns. A more preferred mean
particle diameter for inorganic particles is between about 0.10 micron and about 10

microns.
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crosslinked poly(vinyl pyrrolidone) particles. These particles are capable
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enbodi nment. j ' | a i I Fon..e i nk
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pol y(vi nyl fliidrvhiclepeniondf idlc3 £ 5o Pk ithibuigh iak pedepaive layerol6 foHeadasiidd dvady
spaces. In a nore preferred enbodi nent, ink receptive |ayer 26 defines a
plurality By substrate 22. Fm@hprefarred: pmbodiment, inlefreeptive daiep Bbnisneapable of

PLunel Y oFlghfe Y SRR Mot Rl s bk e P TR b
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between first major surface 30 of ink receptive |ayer 26 and second maj or
surface 28cyfiediahrybycaybsirate 22ayer 26. It is believed that the plurality of

tortuous paths gpy ﬁjefe%%mbodiment, ink receptive layer 26 has a thickness of between

about 2 microns to about 100 microns dry. In a more preferred embodiment, ink

receptive layer 26 has a thickness of between about 5 microns to about 50 microns dry.
20 It is believed that an ink receptive layer 26 in accordance with these preferred
embodiments may allow material from laminate 24 to flow through ink receptive layer
26 and bond to substrate 22. ‘
In some applications, it is usefu! to select the thickness of ink receptive layer 26
based on a desired particle size for the application. In a useful embodiment, ink
25 receptive layer 26 has a thickness of between about 1 mean particle diameter and about
10 mean particle diameters. In a preferred embodiment, ink receptive layer 26 has a
thickness of between about 1 mean particle diameter and about 5 mean particle
diameters. In a particularly preferred embodiment, ink receptive layer 26 has a
thickness of between about 1 mean particle diameter and about 2.5 mean particle
30 diameters.
Ink receptive layer 26 may include one or more binders to help in holding the
particles to the substrate, to the laminate, and to each other. A useful embodiment of

ink receptive layer 26 generally comprises less than about 60% binder by weight.
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state. Useful brnders e glass transition tenpera et Wweein about
- - 125C andeth@lea@5inyl Pacetate r Iatexbibivdier serindivien gbwsilabler #rvsh t Airn Prediesy aindr es

{ oS at ur CHerpisA iRt A lprsam, Beosylahein.cgoA. HYCAR 26084 and VYCAR 460K36
are acrylic and vinyl chloride latex binder emulsions available from B.F. Goodrich Co.,
of Philadelphia, Pennsyivania, USA. RHOPLEX B-60A and RHOPLEX AC-1230M
are acrylic latex binder emulsions, available from Rohm and Haas Company of
Philadelphia, Pennsylvania, USA.

20 In a preferred embodiment, ink receptive layer includes one or more covert
markers which may be utilized to verify the authenticity of multi-layered structure 20.
Examples of covert markers include ultraviolet fluorescing fibers, ultraviolet
fluorescing dyes, and color shifting pigments. Also in a preferred embodiment, ink
receptive layer 26 is substantially optically transparent. An ink receptive layer 26

25 which is substantially optically transparent has the advantage that the security markers
of substrate 22 may be viewed through the ink receptive layer 26. Examples of security
markers which may be suitable in some applications include complex printed patterns,
micro-printed identifiers, water marks, and ultraviolet'ﬂuorescing fibers.

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

30 without deviating from the spirit and scope of the present invention. Examples of
additives which may be suitable in some applications include dyes, colorants, pigments,
fillers, lubricants, anti-oxidants, ultraviolet light stabilizers, heat stabilizers, surfactants,

defoamers, viscosity modifiers, and the like.
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about 100 H
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3|n%ers pardt | ggﬂo?ymgrspra% rprrgf%ned Crosslinked vinylpyrrolidone
homopolymers and copolymers are particularly preferred. Optionally, image receptive
material 126 may include inorganic materials (e.g., alumina and/or silica particles).
20 Additionally, blends consisting of any of the above mentioned materials may be used.
Optionally, the image receptive material 126 may also include additives that provide a
visual property to the image. Such additives include glitter, glass bubbles, pigments,

mica, UV absorbers and stabilizers, etc.

25 Coating Solution and Methods

Ink receptive layer 26, 126 may be formed utilizing various processes without
deviating from the spirit and scope of the present invention. In a preferred
embodiment, ink receptive layer 26, 126 is farmed by applying a coating solution to
substrate 22, 122. Various methods may be uuilized to apply the coating solution to the

30 substrate without deviating from the spirit and scope of the present invention.
Examples of application techniques which may be suitable in some applications include
coating, printing, dipping, spraying, and brushing. Examples of coating processes

which may be suitable in some applications include direct and reverse roll coating, slot
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that provide a  visual property to the inmage. Such additives include
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Exanpl es of coati ngmgrqcesses whi'ch may be suitable in sone applications

i ncl ude dilnet usefullembodiment,rthe [coating solytions compdses aCscloan and © phodirg of

PCT/ USCY Zgamgles' %vi‘ﬁch may be organic or inorganic. In a preferred embodiment, the coating

L

solution comprises a sofvent and a plurality of organic particles. In a particularly
preferred embodiment, the coating solution comprises a solvent, a plurality of organic
20 particles, and a plurality of inorganic particles. When the coating is applied to substrate
22, 122 to form a pattern of projections, the projections are preferably wider than the
particles. The particles are also preferably insoluble in the solvent.
Examples of particles which may be suitable in some applications include
alumina, silica, and hydrophilic organic particles. Suitable hydrophilic organic
25 particles comprise crosslinked homopolymers and copolymers of N-vinyllactams such
as homopolymers and copolymers of N-vinylpyrrolidone and homopolymers and
copolymers of N-vinylcaprolactam, homopolymers and copolymers of N-
vinylimidazoles, homopolymers and copolymers of vinylpyridine, and substituted
derivatives thereof. Homopolymers and copolymers of N-vinyllactams and N-
30 vinylimidazoles are preferred. Crosslinked particles of poly(N-vinylpyrrolidone) and
poly(N-vinylimidazole) are most preferred.
The coating solution may include various solvents without deviating from the

spirit and scope of the present invention. In a preferred embodiment, the solvent and
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alumna, silica, and hydr I C organic parti Sui tabl e hydrophilic
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various semRhbP mireh PafticlBYiyaddvaftabERiy wdting may be obtained when the surface
tension of the coating solution is less than the wetting tension of the substrate material
20 by a difference of about 10 mJ/m®> or more. By way of example, untreated
polypropylene typically has a surface tension of about 29 mJ/m%. A corresponding
useful coating solution in accordance with the present invention has a surface tension of
less than about 29 mJ/m?. A preferred coating solution in accordance with the present
invention has a surface tension of less than about 24 mJ/m®. A particularly preferred
25 coating solution in accordance with the present invention has a surface tension of less
than about 19 mJ/m’,

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

30 about 0% and about 50% glyco! ether, A preferred solution for application by screen
printing may comprise between about 5% and about 40% giycol ether. A particularly

preferred solution for application by screen printing may comprise between about 10%
and about 35% glycol ether.
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i n accordance vmth. he present invention has surface tension of * | ess
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surfactants for pI i.cation by screen Srl nting may be cationhi C, anionic,

noni oni c. SRPRY &f Nvinyleepralagtem, appmopelymers b%dscﬁemiymcnsnmfngNi-s a
cationic vmyhmxdazoles, homopolymers and copolymers of vinylpyridine, and substituted

derivatives thereof. Homopolymers and copolymers of N-vinyllactams and N-
vinylimidazoles are preferred. Crosslinked particles of poly(N-vinylpyrrolidone) and

20 poly(N-vinylimidazole) are most preferred.
Crosslinked poly(vinylpyrrolidone) particles are available from BASF
Corporation of Ludwigshafen, Germany which identifies them by, for example, the
trade designations LUVICROSS and LUVICROSS M. Crosslinked
poly(vinylpyrrolidone) particles are also commercially available from International
25 Specialty Products of Wayne, New Jersey, USA which identifies them by, for example,
the trade designation POLYPLASDONE, POLYCLAR, and DIVERGAN. Crosslinked
vinylpyrrolidone-vinylimidazole copolymer particles are available from BASF
Corporation of Ludwigshafen, Germany which identifies them by, for example, the
trade designations LUVICROSS VI and LUVICROSS VI-M. A useful mean particle
30 diameter for organic particles is between about 0.1 micron and about 400 microns. A
preferred mean particle diameter for organic particles is between about 0.5 micron and
about 100 microns. A more preferred mean particle diameter for organic particles is

between about 1 micron and about 30 microns.



surfactant. A useful solution for application by screen printing may3 GEC 2004
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application by screen printing nay conpfise between about 10% and about
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copol ymers o actanms a azo e pre
Crossl i nkedxmaplbj Mista CliengicdlyCdinpamy beduetbh,d'Gaﬂ)s ISA wiich ldentlﬂes them

pon(N—vin |mdazo are._no ref e Crossl i nk
pol y( Vi nyI tm#e@eswﬁte%fﬁ%lp st%rra%maﬂrm c@mélﬂme&srfsbmsw of
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microns.

Printed Image
20 " In a preferred embodiment, ink receptive layer 26, 126 is capable of receiving a
printed image comprising aqueous ink. In a preferred method, the image is printed onto
ink receptive layer 26, 126 utilizing an inkjet printing process. Other printing methods
may be utilized without deviating from the spirit and scope of the present invention.
Examples of printing methods which may be suitable in some applications include laser
25 printing, gravure printing, offset printing, silk screen printing, electrostatic printing, and
flexographic printing.
In a preferred method in accordance with the present invention, printed image
32 is applied to ink receptive layer 26, 126 utilizing an inkjet printing process. One
advantage of the inkjet printing process is that inkjet printing equipment is readily
30 available at low cost. A second advantage of the inkjet printing process is that inkjet
printers may create photographic quality color images with no set up costs (e.g.,
printing plates and the like) provided they are used with a suitable substrate.



25 Specialty Products of Wayne, New Jersey, USA which identifies then§bgf 7004
for example the trade designation POLYPLASDONE, POLYCLAR, and DI VERGAN.

Cr oss| WRAHY613F nyl pyrrol i done-vi nyl i ni dazol e copol yner BﬁTWlSEQf@gﬂhre

avai |l abl e from BASF Corporation of Luggigshafen, Germany which identifies
them by, for exanple, the trade desi gnations LUVI CROSS VI and LUVI CRCSS

VI-M A useful an a.rtlcle 30 |arret for organic .particl 1 s, het ween
about 0.1 m'crd'ﬂE WTSEE 1R 56° Wﬁﬁ@ R’e Hﬁéerﬂgﬁ?‘@aﬁ FPfﬁ@ngi ]é’%B$ anet er

for Orga”'o?reﬁﬁ%bt%'s%éudt iR b4 B AnRal Pseéumgy%awaa&ﬂl Pgrpg%e %QQ%HT%%O”S- A

nore preferred nean par e di anet'er or organi c part ween

about 1 msomnam:hdatamumd’ﬁﬂe,na icturs. of% Gﬁﬁaﬁffﬁeb Virépiésefation BERI hinhlin 28707
-14 SwtaEJe |norg articles co )ris go oxi des. Preferred netal
oxi des |°9 @%ﬂéé@fﬁﬁi’é fatiga o %194111 Ider’s signateronoxi de, titani um

sesqui oxi de; smg,p s i R BRIl B I RSER By chOP! BhSpiRd | | 02

particles, zeoll ace tre erivatftves er eo as for

exanpl e f lofankswehieH nsdyl becqistable inleome apslitationsiadlule prgnicsobinPBised inldpp! -
No. WD 99/ 03929 Al ; alum num oxi des such_as alum nas, for exanple

boehni t e, VRiekbrsed inksnphase changerinks andradiation,polymerizable inks. aPreferraghinks

e 21 v coni®te vafts AR Mok BreasiFeA R, B el s ke iR SRR g
and al uni RGN %N YeGet pHintere JRRCUMAIZng mewe@hmslﬁaﬁb& 'u‘ﬁﬁz&ﬁifntdo?rjlﬁt‘étlaﬁ e
commercially avail abl'e from for exanple, Pont de Nenburs

Cor Por at i ovithhtherpresentginyentione| Examples usA:olmmh whielnma[yr msmtabln vi séme he
trade desi tion LU Al,un articles are.co ially available from
f or examﬂ% ‘%%H o y&éﬂ“&%&ﬁv&cﬂm%ﬁ@h ﬂm!ﬁg SA whi ch

identifies them with the trade designation D SPAL. A preferred nean
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Printed | nage. 248 4 RreleHsACoraR Ly B A6, 134 Tyt Siculy Ganhsrend o5 | <
capgpl e offilpECRi ypraeﬁed &fbotiend lﬁ%ﬂﬁate Qafrzﬂs%naaﬂ%quﬁ rédefitivd Ryér 26,
preferred method, "the image is pfinted on
126. In a partlcularly preferred embodiment, laminate 24, 124 is bonded to ink
receptive layer 26, 126 and substrate 22, 122.  Various methods may be utilized to

bond laminate 24, 124 to ink receptive layer 26, 126. In a preferred embodiment,

pressure is utilized to form a bond. In a particularly preferred embodiment, heat and
20 pressure are utilized to form a bond. Examples of pressure application methods which
may be suitable in some applications include the use of a roller press and the use of a
platen press. Examples of heating methods which may be suitable in some applications
include heating methods utilizing conduction, convection, and radiation.
In a preferred method in accordance with the present invention, a one or more
25 heated rollers are utilized to apply heat and pressure to laminate 24, 124 and substrate
22, 122. In a preferred method in accordance with the present invention, laminate 24,
124 is bonded to ink receptive layer 26, 126 and substrate 22, 122 utilizing a thermal

laminator such as, for example, a TL.C Model 6060P passport laminator (available from
TLC of Evenston, Iilinois).

30 It should be appreciated that laminate 24, 124 may comprise a plurality of layers
without deviating from the spirit and scope of the present invention. For example,

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



ink receptive layer 26, 126 utilizing an inkjet printing process. O HB&EC 2004
printing methods may be utilized wthout deviating fromthe spirit and
scope OVOQOH&1B} esent invention. Exanples of printing mPCRIEHONEOEN may be
suitable in some applications include laser 25 printing, gravure printing,
of fset printing, silk screen printing, electrostatic printing, and

f | exogr aphi c i pti.ng. .Ln referred nethod in accordance wi.th fhe present
| nventi on,EXRPle: Bninis 34, | Bue compiisesibass 17y snCEAReSSUE Seugiye adpesivds
utilizing (PQA) m?}ﬂe_t printing process. One advantage of the inkjet printing,
process is that “inkjet printing equipnent is readily 30 available at low
cost. A second Ianhiaste2de 104 mdyecampsetvapions matgrials odihoat devidtingt fromkihet

printers nay, create photographic quality color _imges w.th no:set up costs
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i nclude organi cAs deysibed RB6R embodimentebf larkinaRt24, Nics ajsableaN@Richnks,

and radiation polynerizable inks. Preferred inks "are water based inks.
Mor 40 pr ef deminate dfs 124insludes ertiblayerd Thi sieviayerhmay soaprisevarousamatetigls i n an

inkjet printer. JInks utilizing.yvari,ous colgrants be utilized in..
con) unct 1 N fepiiipg Sop et Andcoe it esarriont Svsiiab| BRafbles Mitken may
be suit abl fatkAals OFRich RRY IveakliABR i) Gbid CaptiBaticine cﬁfa'eorgr@gétﬁyleﬂ@f{m gment
based colorants. Laminate 1In a preferred énbodinent, |a ate 24, 124
conpri ses ehylens ivinyil| acetatercopolymets (BVA), polyvinyh ghicrider (B3IC¥vinpll iacetate,
| am nate 24, 124 is bgnded to ink . .receptive |ayer 26, . 126. I.n .
par ti cul arfpoRmErs, acutipcertsmRaed stiylineayiaylacetate sopalyErsacidiaghydride

Ci o :
recqptive maYified Hlyeliffedt)dnd téﬁx}ﬁé&lﬁrﬁn% mé@&%@”%%éﬁﬁ@la R

utilized to bond 'am'nate 24, 124 to - ink recepti "ay
preferred fFomdbwehemicafk essure is utilized to forma bond. In a

particularly prgfci%?arc?yqat%nt}\)&ﬂhgf ch?legg %lnyfagc%tate is commercially available from E.
1. Du Pont de Nemours Corporation of Wilmington, Delaware, USA which identifies
this material with the trade designation BYNEL.  Acid/anhydride-modified

20 polyethylene is commercially available from Equistar Chemicals LP of Houston, Texas,
USA which identifies this material with the trade designation PLEXAR.

In a preferred embodiment, laminate 24, 124 includes one or more security
markers. Examples of security markers which may be suitable in some applications
include a security pattern comprising ultraviolet fluorescing ink and ultraviolet

25 fluorescing fibers. In a particularly preferred embodiment, laminate 24, 124 comprises
CONFIRM 1301 which is commercially available from 3M Company of St. Paul,
Minnesota, USA. CONFIRM 1301 is a security laminate which includes an ethylene-

acrylic acid tie layer.

30 Utility of the Invention

Ink receptive compositions in accordance with the present invention are useful
to modify paper to render it printable to obtain an acceptable image with aqueous inks,

particularly from an inkjet printer. Printed images on paper with the ink receptor
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nmet hods whi ch may be suitable in sonme applications include the use of a

rol | er WPAY¥1Zhd the use of a platen press. Exanpl es oPCR8®09/2870Tet hods
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6060P passpoprt . lam nator, (available from TLC of Evenston, Illinois). 30 It
shoul d be %F‘%E‘? AagedANele i nate 24, 124 may conprise a plurality of

| aye§s w thout deviating fromthe spirit and scope of the present

i nvention. For exanple, l|amnate 24, 124 may conprise a base layer and a
tie layer. By way of a second 9 DEC B@afpid0 01/ 96125 PCT/ US00/ 28707 -16
exanpl e, l.am nate 24, 124 may conprise a base |layer and a pressure

sensiti veﬁ%&ﬁ@ﬁve (PSA) layer. Lam nate 24, 124 may conprise various

vent s on. ExantF Ay e e g R o ARG SR REscPbed o "

applications include pol yethylene (PE), polypropylene (PP), poly(vinyl

chloride) (PVC) . polyurethanes (PU), and polyethyl ene terephthalate (PET).
PETH i1 m '@mr@/@ér 11§ % |leminatamwith pn ngwlmacrylé: leidp tie slayer,

Cor porat i : &l m . » WSA whi identifies this material
with the %?%11 el%%élmgjr}g@haﬂgﬁhw&@’ B'ggﬁ‘?sf’mgegg ove, embodi ments of

| am nate 24, 124 are possible in which 10 |lam nate 24, 124 includes a tie
|l ayer. The tie |ayer g]%/ conprise various materials w thout deviating from
the spiri tpgm%éﬁao t I¥seris i mverttaden. dEsigmatioes dor t i erosstimked i al s

et nyl ene. FoRTeBRsRe GITARE &aiile o) Pleriiontl ity Ebotsers by
acetiste ONpyleyMRsJer®¢i USACryl ate nodified ethyl ene-vinyl acetate

copol ymers, acl d/ anhydride 15 nodified pol yethyl ene, and et hyl ene-acrylic
copolynmers (e.g., PRIMACOR available from Dow Chem cal).

"LUVICROSS VI-M" is a trade designation for crosslinked vinylpyrrolidone-
vinylimidazole copolymer nparticles, available from BASF Corporation of

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

Pennsylvania, USA.

“RHOPLEX B-60A” and “RHOPLEX AC-1230M” are trade designations for acrylic
latex binder emulsions, available from Rohm and Haas Company of Philadelphia,
30 Pennsylvania, USA.
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124 conprises CONFIRM 1301 which is commercially avail able from 3M Conpany
of St. Paul, M nnesota, USA. CONFIRM 1301 is a security |am nate which
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| nk Tecepti'Vé conpositions In a nce w present T nvention are

useful  t oDiPdnt de DerBurs Corperaden of WikhingtahDelawargISA.n an acceptabl e
i mage with aqueous inks, particularly froman inkjet printer. Printed

i mges on paper with the ink receptor 9 DEC 2004 WO 01/96125 PCT/ US00/ 28707
-17 conposition applied provide an excellent image quality conpared with
paper without the ink receptor conposition. The ink receptor conposition

i S especi alGeNerdbPidébdiired Security docunents and ot her applications where a
heat seal able Tam nate is to be adhered to the imaged article. 5 Exanples
Mat dfi al s The mheeexampdesumwitiichy ollow were, cinamanp scasts, cprepatd onilizing the

d i bed bel ow..10 . FI RM.1301" i ity |am nat it h
et nyl ene- agngrtcns ived inmedaely beignl; AUGFaStnisake SRFEOmBIPRERS bosl unlsst
M nnesot a, gileAwise BSlefPLASDONE | NF- 10" is a trade designation for

crosslinked poly(vinylpyrrolidone) particles available fromInternational
Speci alty Products of

Composition A: A mixture of 20 parts POLYPLASDONE INF-10 and 80 parts
15 water.

Composition B: A mixture of 20 parts POLYPLASDONE INF-10, 60 parts
isopropyl alcohol, and 20 parts water.

20 Composition C: A mixture of 20 parts binder (on a solids basis) and 80 parts
water (including water from the binder emulsion). ’

Composition D: A mixture of 100 parts POLYPLASDONE INF-10, 250 parts
deionized water, and 200 parts diethylene glycol was prepared. This mixture was
25 mixed with a rotor/stator type mixer for 15 minutes, then 67 parts AIRFLEX 426
EMULSION and 5 parts FLUORAD FC-754 WELL STIMULATION ADDITIVE
where added.

Example 1

30 A mixture comprising 70 parts of Composition A, 30 parts of Composition C
(prepared using AIRFLEX 426 as a binder), 25 parts water, and 0.7 parts ZONYL FSN
was prepared.

)
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crosslinked vinyl pyrrolidone- vinylimdazole copolyner particles, avail able
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Pr ocedur esotinghe exanpl es which follow were, in many cases, prepared
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S

Al a L ar

on a wei ght basl s Mmaterial wagthen {paged isingan NS T YBHS AL OLOR; §3Qinkjess 20
parts POL h@%@bﬁ S le rd A . Lxture
of 20 par t\ﬁ.si- P PLE%JD}%QI‘E&I ﬁlﬁP%,nggﬁ%a?ftl?o%g‘p?%lg%@ﬁ%%%F?‘E%%é@ %ﬁpar ts
wat & . 20 pipmpotédye blendinketrinks Ucartridge8 QARE+S020 b0S @stick) cind aAR Q- SolD0BASI S)
and 80 parts er (1.n¢luding wate rgm t he binder_enul sion). Conposition
D A i xt @0%9@6‘3@5%%00 \Ipméléaﬁqs Qrign, Michigang US4 Jhe resulting image

exhibited high color density and excellent line sharpness with no bleed or feathering

between colors.

A piece of CONFIRM 1301 security laminate was placed on top of the image,
15 and the construction was laminated using 2 TLC Model 6060P passport laminator with
an interface temperature of about 115°C. Several such constructions were prepared.
Upon attempting to separate the laminate from the image at ambient conditions,
the passport paper tore, indicating that the interfacial adhesion between the paper,
coating, and laminate was greater than the internal strength of the paper.
20 A piece of the laminated sample was placed in each of a 66°C/98% relative
humidity, a 32°C/90% relative humidity, and a 66°C/ambient hun:nidity environment for
11 days. The various environmental conditions did not noticeably change the image
quality. Significant force was required to attempt separation of the laminate from the
image at a 32°C/90% relative humidity, and upon doing so the printed image split
25 (leaving part of the image on the laminate and part remaining on the paper) such that

neither the paper nor the laminate were reusable.

Example 2
An ink receptor composition was prepared as in Example 1, except that 65 parts
30 of Composition A were used and 35 parts of Composition C were used. This ink

receptor composition was coated, printed, and laminated as in Example 1. After

coating, the security features in the passport paper were readily observed through the
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15 Example 3

An ink receptor composition was prepared as in Example 1, except that 75 parts
of Composition A were used and 25 parts of Composition C were used. This ink
receptor cmﬁposition was coated, printed, and laminated as in Example 1. After
coating, the security features in the passport paper were readily observed through the

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

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

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

The various environmental conditions did not noticeably change the image

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

such that neither the paper nor the laminate were reusable.



11 days. The various environmental conditions did not noticeably charfggr e
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receptor conposition _was coated, printed, and | am nated as i'n Exanple 1.

After codimaggauality. SHghfly less f%@t‘ﬁ%ﬂl Example 1 puasypauiredda atiempicseparation | y

opSeryec B HhlE iin TRAMAYY o 32°CIobIARSe hurmldly, R o HBin'sh " ©”
15 printed image split (leaving part of the image on the laminate and part remaining on the

paper) such that neither the paper nor the laminate were reusable.

Example 5
An ink receptor composition was prepared as in Example 1, except that the
20 binder used in Composition C was HYCAR 26084, This ink receptor composition was
coated, printed, and laminated as in Example 1. After coating, tile security features in
the passport paper were readily observed through the coating as in Example 1. The
image quality after printing was similar to that of Example 1.
Similar force as in Example 4 was required to attempt separation of the laminate
25 from the image at ambient conditions, and upon doing so the printed image split
(leaving part of the image on the laminate and part remaining on the paper) such that
neither the paper nor the laminate were reusable.
A piece of the laminated sampie was placed in a 32°C/90% relative humidity
environment for 4 days. This environmental condition did not noticeably change the
30 image quality. Similar force as in Example 4 was required to attempt separation of the
laminate from the image at 32°C/90% relative humidity, and upon doing so the printed
image split (leaving part of the image on the laminate and part remaining on the paper)

such that neither the paper nor the laminate were reusable.



Exanple 1. Upon attenpting to separate the |am nate fromthe image atg [fr 7004
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15 image quality. Slightly less force than in Example 4 was required to attempt separation

of the laminate from the image at 32°C/90% relative humidity, and upon doing so the
printed image split (leaving part of the image on the laminate and part remaining on the

paper) such that neither the paper nor the laminate were reusable.

20 Example 7
Composition B was prepared as the ink receptor composition. This ink receptor
composition was coated as in Example 1, except that a #14 Mayer rod (nominal wet
- thickness=0.032mm) was used. The coated paper was printed and laminated as in
Example 1. After coating, the security features in the passport paper were readily
25 observed through the coating as in Example 1. The image quality after printing was
similar to that of Example 1. Upon attempting separation of the laminate from the
image at ambient conditions, the passport paper tore, indicating that the interfacial
adhesion between the paper, coating, and laminate was greater than the internal strength
of the paper.
30
Example 8
A mixture comprising 20 parts LUVICROSS VI-M, 60 parts isopropyl alcohol,

and 20 parts water was prepared. This ink receptor composition was coated, printed,
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force than in Exanple 4 was required to attenpt separation
construction was laminated using a TLC MODEL 6060P PASSPORT LAMINATOR

with an interface temperature of about 138°C. Upon attempting to separate the

laminate from the image at ambient conditions, the paper tore, indicating that the

interfacial adhesion between the paper, coating, and laminate was greater than the
20 internal strength of the paper.

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

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

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

Example 12
Ink receptor Composition D was screen printed onto the adhesive side of
CONFIRM 1301 security laminate using a 110 mesh screen (43 threads / cm). The
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15

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

(less than in Example 12) with paper fibers.

25 Example 14
Example 12 was repeated using a 230 mesh screen. The image exhibited high
color density with more bleed/feathering than in Example 13. After lamination to the
paper, the adhesion at ambient conditions between the paper and the security laminate
was similar to that observed in Example 12. A piece of the laminated construction was
30 placed in water for about one hour. Upon attempting to separate the laminate from the
image, the paper tore slightly, leaving the laminate adhesive with some (less than in
Example 13) paper fibers still attached.
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| am nate was greater than the internal strength of the paper. A piec B’EEZ{)M
the lam nated construction was placed in water for about one hour. Upon
attenpting to separate the lamnate fromthe inage, the paper tore,

| eavi ng the | am nate adhesive still conpletely covered with paper fibers.
15 Exanpl e 13 Exanple 12 was repeat-e@ using a 157 nmesh screen. The inage
exhi bited high color density with slightly nore bl eed/feathering than in
Exanpl e 12. After lamnation to the paper, the adhesion at ambient

condi t i owgathedlvimedist he paper and the security 20 lam nate was simlar to
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4. The image retaining assembly of claim 2, wherein the image receptive layer

comprises poly(N-vinylimidazole).

5. The image retaining assembly of claim 2, wherein the image receptive layer

comprises poly(N-vinyllactams).

6. The image retaining assembly of claim 2, wherein the image rece[;tive layer

comprises poly(N-vinycaprolactam).

7. The image retaining assembily of claim 2, wherein the substrate comprises a porous
substrate.
8. The image retaining assembly of claim 1, wherein the particles of the image receptive

layer define interstitial spaces.
9. The image retaining assembly of claim 1, wherein the particles of the image receptive
layer define a plurality of tortuous paths extending between a first major surface and a second

major surface of the image receptive layer,

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



and used within the scope of the clainms hereto attached. Nunerous 9 GEC 1004
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wher ei n thivkness bhetwges abonp miegepartclpdinmetsr and absit | dtnean @rtickkhdareterge r et ai ni ng
assenbly of claim1l, wherein the particles of the image receptive |ayer

define interstitial spaces. 9. The image retaining assenbly of claim1,
wher ei n the paAht inpgestafing dsecmbipgfxlaimdepbdreie thelimygerreaefiveriayeahglaur al i ty of

tortuous t hs endi etween..g first .er rface d.,a second nmjor
surf ace 5 &P?'ISES: ofﬁ(rf%ttvéeeenrag%é :1; tnllc\a}ré pzfrtal‘c;}% f]l-ameter ﬂ.% agout 5% mean parﬁ&e diametérs.

15. The image retaining assembly of claim 1, wherein the image receptive layer has a

thickness of between about 2 microns and about 100 microns.

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

thickness of between about 5 microns and about 50 microns.
17. The image retaining assembly of claim 1, wherein the substrate comprises paper.

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

paper having at least one security feature.

19. The image retaining assembly of claim 1, wherein the image receptive layer further

includes a binder.

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

includes a binder, comprising ethylene.

21. The image retaining assembly of claim 1, wherein the image receptive layer further

includes a binder, comprising vinyl acetate.

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



10. The inmage retaining assenbly of claim1l1l, wherein the particles ofg Dt[)eg[] |
i mage receptive 9 DEC 2004 -27- |ayer have a nean di aneter of between e§ uq
0.1 mcron and about 400 microns. 11. The inage retaining assenbly of claim
1, wherein the particles of the inage receptive |ayer have a nean di aneter
of between about 0.5 micron and aboi8- 100 m crons. 12. The inmage retaining
assenbly of claim1, wherein the particles of the imge receptive |ayer
have a nean di anmeter of between about 1 mi cron and about 30 microns. 13.
The i nagiachédsathylengamdehtepatof claim 1, wherein the image receptive |ayer
has a thickness of between about 1 nean particle dianeter and about 10
nmean particle diameters. 14. The imge retaining assenbly of claim1,

wher ei n the | TRggageReRIhY/RsdmaWest chds 1awhdrdlh Henass refephRliRERIMAROUt | nean
particle dianmeter and about 2.5 nean particle dianeters. 15. The inage

r et ai ni nicdesarhindsr. spmpusingd copolyenad ehylente vingkigetatecd BtmapemPyiEt has a

t hi cknesg.ipfunbfhwggn about 2 mcrons and about 100 mcrons. 16. The inage
retaining assenbly of claim1l, wherein the inage receptive |ayer has a

t hi ckness of between about 5 microns and about 50 microns. 17. The inmage
retaini ng, ass A BTl y\gﬁr ' : ; : | per. 18.
The imagg4'ret Zﬁﬁnﬁaggeggdé %é%bfl cl éﬁ%ﬁﬁﬁe\?\gé'}%ﬁ&r{&? tglssu S'Edrtgfggn grrpri ses
passpor t recgraiye fayeravithrep adhesiveast one security feature. 19. The image
retaining assenbly of claim1, wherein the inmage receptive |layer further

i ncludes a binder. 20. The inmage retaining assenbly of claim1, wherein the
i mage reégpti Ve inmgeretdining fvegmbly oftdlaigids wherbin ticidamingte mghenisienied etthey | ene.  21.
The i mage_retaining assenbly of claim1, wherein the inage receptive |ayer
further "?r%glr%fi}g'sveayﬁrrnder, conprising vinyl acetate. 22. The i nmage
retaining assenbly of claim1, wherein the inmage receptive |layer further 9
DEC 2004 .28 includes et.hyl ene . and . vinyl , acetate.. 23. The i e retaining
nosenbly 2bi I RS FUPLITERHG O SHlga. i bEEBUR/EnioG & er PP 4 i udes a
bi nder, Goageréceptivg levecandahesubstraef et hyl ene, vinyl acetate, and a nononer
with acid functionality.

27. The image retaining assembly of claim 1, wherein the laminate overlaying the image

receptive layer includes a tie layer.

28, The image retaining assembly of claim 1, wherein the laminate overlaying the image

receptive layer includes a tie layer comprising ethylene-acrylic acid copolymer.

29, The image retaining assembly of claim 1, wherein the laminate o§érlaying the image

receptive layer includes a tie layer comprising ethylene-vinyl acetate copolymer.

30. The image retaining assembly of claim 1, wherein the laminate overlaying the image

receptive layer is optically transparent.

3L The image retaining assembly of claim 1, wherein the image receptive layer is

optically transparent.

32, The image retaining assembly of claim 1, wherein the particles have a water

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

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

absorbing capacity of between 20 ml/g and 0.2 mi/g.



24. The image retaining assenbly of claim1, wherein the lamnate is gf' ’tez‘ﬂun
to the inage receptive |layer with an adhesive. 25. The imge retaini n%E
assenbly of claim1l, wherein the lamnate is heat sealed to the inmage
receptive layer. 26. The inmage retaining assenbly of claim1, wherein the
lam nate is heat sealed to the ina@d® receptive |ayer and the substrate.
27. The image retaining assenbly of claim1l, wherein the |amnate
overlaying the inage receptive |layer includes a tie layer. 28. The inmge
retaini ngh. ?SSHrébi_nygel(}fstaﬁlﬁr@ia@Qe_ﬂnbly;MﬂeraBﬁ n, viteeeid @Erbm-atlﬁs llweﬁ apek n?_ the i gage
receptiv yer inc es a tie layer_conprising ethylene-acrylic aci

copol y ;:orgég CangRIy ‘#g@%”e?'éi%?l}‘ﬁ Gx8ksbly of claim 1, wherein the

| am nat e overlaying the image receptive layer includes a tie |ayer
conprising ethyl ene-vinyl acetate copolyner. 30. The inage retaining
assenbl y3of cThsiimpae repiateapwmblieofclaim hatherany be iragge meyepthe Y8Rk 2 recepti ve

| ayer | Sw&Eﬂt'o@@ét{vycntdbéﬂ%Ba%/ﬁﬂﬁp.zg’ri'dab&!&%Sb gRge retaining assenbly of claim
1, wherein"the imge receptive layer is oOptically transparent. 32. The

i mage retaining assenbly of claim1l, wherein the particles have a water
absor bi nge capaci - - : ' e retaining
assenbl y%(')f clai lﬁﬁget\ﬂﬁg&rg\é@%g{bﬁgﬁg%?? ?%&gge:%g]?éﬁ%ed%%gtgvm@glsf(l;%%i ng capacity
of bet weetiglR®f hetivgenaabdutd. Zmishy. HandpbPECOQEBY. - 29 34. The i mage retaining
assenbly of claim1l, wherein the particles have a water absorbing capacity
of between 10 nmug and 0.5 nm/g. 35. The inage retaining assenbly of claim
1, wheredh t h&hd inageretapimpdssenly afictaim haghegein weiighge redeptivetlayeeasabout 0. 5
g/ m sup. 2 .and .about 250 g/, 2. 36.. The . retai ning assenbly of claiml,
wheroi n PREM o RgR e ba T sing die a8 4TS it “of between about. |

g/ msup. 2 and about 100 g/ nR2. 37. The image retaining assenbly of claima1,
wherein %{ue ir[‘(gﬁge recept.i ve | er. nas a wei g{ét. of betwegn about 2

g/ m sup. 2°and * AbYHE® B YrnPsersyy © Eriep Bedmpge e RUEdmST y of claim 2,
wher ei n tdigprisea@y(viagippidineg. | ayer conprises pol y(vinyl pyri di ne).

39. Image retaining assembly, comprising;

a substrate;

a laminate; and

an image receptive layer comprising one or more projections disposed between the
laminate and the substrate, where the aggregate area of the one or more projections is less

than the area of the substrate,

40. The image retaining assembly of claim 39, wherein each projection of the image

receptive layer comprises one or more crosslinked hydrophilic organic particles.

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

comprises poly(N-vinylpyrrolidone).

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

comprises poly(N-vinylimidazole).

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

comprises poly(N-vinyllactams).

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



39. Image retaining assenbly, conprising; a substrate; a | am nate; g&g 25‘]&
i mage receptive |ayer conprising one or nore projections disposed be é
the Ilamnate and the substrate, where the aggregate area of the one or
nore projections is less than the area of the substrate. 40. The i nmage
retai ning assenbly of claim39, whem@in each projection of the inage
receptive |ayer conprises one or nore crosslinked hydrophilic organic
particles. 41. The inmge retaining assenbly of claim39, wherein the inmge
recept i veorh@ey poly @ yicgesiaf@hy (N-vi nyl pyrrol i done). 42. The inmage

retai ning assenbly of claim39, wherein the imge receptive |ayer

conprises poly(N-vinylimdazole). 43. The inmage retaining assenbly of claim
39, whergin tihge !ni@gﬁ‘etd‘nﬂﬁ%ﬁsén‘(lﬂyb@dﬁﬁmo?@ﬁ@&h&%% lydePliveil | actans) . 44.
The image retaining assenbly of” claim 39, wherein the 1 nmage receptive | ayer
9 DEC 200cm@aechobyiyingleyridies)y (N- vi nycaprol actam . 45. The inmage retaining
assenbly of claim40, wherein the inmge receptive |layer conprises

pol y(vinyl pyridine). 46. The image retaining assenbly of claim40, wherein
the one @éb. nolbe preage ratdiving drasreblpof damOdwkenein the oof oletreperticlablmye a0. 1 i cron
and abou ] i e I L RANG: enbly of clai m 40,

wher ei n mép%%@lg{&%wgé%ﬁf)ﬂ}g] g‘s%%avggg&wn%@ﬁ'cgﬁgneter of between about
0.5 mcron and about 100 microns. 48. The inage retaining assenbly of claim
40, wher gi7n tlﬁepnqeeogtairrigr e Dant ioﬁl:lael%dgav a, Jrean di anmet ) olf] bet ween
about 1 nicron ahdeabout "88HT ¢f 6hs? 49 VAHE" 'rade 'y BYEPAT NG A5SEnbl y of

cl ai m 39 meadédinmetar dftvetverip sioned. & miepdnd aBsut a0(paicems. substrate. 50. The

i mge retaining assenbly of claim 39, wherein the substrate conprises

paper. 51. The inage retaining assenbly of claim 39, wherein the |am nate
is fixed4Bo t IThe irsagdséusiining agedbly beclhirp@ewheeia fiic one of @y patticlehhaBv aadhesi ve,

52. The ima .retaitr{)in assenply of Igtim3 9, wherein the lamnate is heat
seal ed t(Sl'lCP iameter of between about | micron and about microns.

49. The image retaining assembly of claim 39, wherein the substrate comprises a porous
substrate.

50. The image retaining assembly of claim 39, wherein the substrate comprises paper.
51. The image retaining assembly of claim 39, wherein the laminate is fixed to the

substrate and the image receptive layer with an adhesive,

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

image receptive layer.

53. The image retaining assembly of claim 39, wherein the laminate is heat sealed to the

image receptive layer and the substrate.

54, The image retaining assembly of claim 39, wherein the laminate overlaying the image

receptive layer includes a tie layer.

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

receptive layer includes a tie layer comprising ethylene-acrylic acid copolymer.

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



i mge receptive |layer. 53. The image retaining assenbly of claim 39, 00
wherein the lamnate is heat sealed to the inage receptive |ayer ang qEr[(eZ
substrate. 54. The image retaining assenbly of claim 39, wherein the

| am nate overlaying the imge receptive layer includes a tie |ayer. 55.
The image retaining assenbly of clai3dmn 39, wherein the | am nate overl ayi ng
the inmage receptive layer includes a tie |layer conprising ethylene-acrylic
acid copolynmer. 56. The inmge retaining assenbly of claim39, wherein the

| am nat ereqytive RYérngklidica tieRYE BmpPHRngZdBdeneIiny] iRGRbpMembrayer incl udes a
tie layer conprising ethyl ene-vinyl acetate copolyner. 57. The i nmage
retaining assenbly of claim39, wherein the | am nate overl ayi ng the inage
receptiver | ayefe infag®RdifiA AsYertbl POXSIRAK 80 wheRn the ik IRGRibRhRPiRge assenbl y
of claim 39, wherein the inmage receptive layer is optically transparent.
59. The FaseRjwe layerds pitisglhalsspai™; of cl ai m 40, wherein the particles have a
wat er absorbing capacity of between 40 mM/g and 0.1 m/g. 60. The inmage
retaining assenbly of claim40, wherein the particles have a water

absor bi n§8.capab¢ image fetdhungvsesmipoidlig 38 nwhereip thaumagedaceptivedayerige r et ai ni ng
assenbly | al wherein the particles have a water absorbing

capaci tyO@Icagye?Avn\g%%gTO mug and 0.5 nl /g, 62. The inage retaining assenbly
of claim 39, wherein the imge receptive |layer has a weight of between
about 0. 5,9/ up. 2 and .ab 5 . ...The i retaining assenbly of
ol ai m 305 wnerBF s TS L] AT, S0 I8 ryPRGEMAE U2, een about

| g/ m supbsdrianytapdpity bf Hd@eeg/401n!/2G4d 0.Thd/gi nage ret ai ni ng assenbly of claim
39, wherein the imge receptive |ayer has a weight of between about 2

g/ msup. 2 and about 50 g/ nR. 65. The inage retaining assenbly of claim 39,
wher ei n ®he i Mhgéndgeeegihiny essanldg of dasimiidesheréin tieganicles hawhivedera rati o of an

area of s bs%rate notf over?adlﬂy thg o] or nore projections to an area of
the subs@PRIUNEBRTEST BYVER @3B 028 broj ections is between about 0. 02
and about 4. 66. The inage retaining assenbly of claim 39, wherein the

. h : ; .

| Tage e%?p t \lf?le ?mzieg% rétglgfnggs?sgmbly of claim 40, wherein the particles have a water

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

62. The image retaining assembly of claim 39, wherein the image receptive layer has a

weight of between about 0.5 g/m.sup.2 and about 250 g/m’.

63. The image retaining assembly of claim 39, wherein the image receptive layer has a

weight of between about 1 g/m.sup.2 and about 100 g/m’,

64. The image retaining assembly of claim 39, wherein the image receptive layer has a

weight of between about 2 g/m.sup.2 and about 50 g/m’.

65. The image retaining assembly of claim 39, wherein the image receptive area includes
a region in which a ratio of an area of substrate not covered by the one or more projections to
an area of the substrate covered by the one or more projections is between about 0.02 and

about 4.

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

an area of the substrate covered by the one or more projections is between about 0.05 and



aregion in which aratio of an area of substrate not covered by the Qopg 7ma
nore projections to an area of the substrate covered by the one or nore
projections is between about 0.05 and 9 0 E C 2004 -32 about 2. 67. The

i mage retaining assenbly of claim39, wherein the inage receptive area
includes a region in which a ratio3®»f an area of substrate not covered by
the one or nore projections to an area of the substrate covered by the one
or nore projections is between about 0.15 and about 1. 68. A coating

sol uti onate@mri sing; a solvent conprising a glycol ether; a plurality of
crosslinked hydrophilic organic particles; a binder conprising ethyl ene,
vinyl acetate or m xtures thereof; and a thickener providing high viscosity
at | ow sgear ﬂMﬂaQé/\‘etéhﬁn{‘gOﬁéefrﬁblﬁ&fcmﬁb9 ShRin the Mh%é?dc@ptk@@reﬁ@ﬁtdd&g
solution, after dr rovi des an opti cal | ransparent inmage receptive
| ayer. 6OreLPRE Whidl Pﬁgm@g#fmf%?f spstrate ApirRoyere 2PIF AIMOTNRFAERE 19 ¢ or gani ¢
particl eg & theS@bstRR c)éCé}'éd/l!»ﬂ){é &}ércfr?}lo'redﬁﬁj%énonz R-bethiagn £RA1 4. NPap0l Ut i on of

cl ai m 68, erein t%e hydrophil'ic organic "particles conprise

pol y(N-viheyt . dazol e). 71. The coating solution of claim68, wherein the
hydrophilic organic particles conprise poly(Nvinyllactans). 72. The
coating solution of claim68, wherein the hydrophilic organic particles
conpr i se63.pol (chatvigrsylotipy wingeisiag) . 73. The coating sol ution of claim 68,
wherein the i Y} e onprises poly(vinylpyridine). 74. The
coating sol ut ?gﬁ%ggg&l?&swgé!ﬁé\;\lﬁg}e& n the particles have a nean di aneter of
bet ween abouta@luﬂalung mfrcmuslmkekil@himmmd(dfgamcq:amnlss 75. The coating solution of
cl ai m 68, vvher lg the artlt@yles ha eb‘-’gt p terf OE 9 DEC 2004 - 33-

bet ween about 2G5 EPOH &Y NP et iapsfies Tereof, an

a thickener providing high viscosity at low shear and low viscosity at high shear;
wherein the coating solution, after drying, provides an optically transparent image

receptive layer.

69. The coating solution of claim 1, wherein the hydrophilic organic particles comprise

poly(N-vinylpyrrolidone).

70. The coating solution of claim 68, wherein the hydrophilic organic particles comprise
poly(N-vinylimidazole).
71. The coating solution of claim 68, wherein the hydrophilic organicvparticles comprise

poly(N-vinyllactams}.

72. The coating solution of claim 68, wherein the hydrophilic organic particles comprise

poly(N-vinycaprolactam).

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

between about 0.1 micron and about 400 microns.

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



76. The coating solution of claim®68, wherein the particles have a nBdh( 10l
di aneter of between about 1 mcron and about 30 mcrons. 77. The coating
solution of claim®68, wherein the glycol ether conprises diethyl ene

glycol. 78. The coating solution of claim®68, wherein the glycol ether
conprises ethylene glycol. -33-

between about 0.5 micron and about 100 microns.

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

between about | micron and about 30 microns.

77. The coating solution of claim 68, wherein the glycol ether comprises diethylene

glycol.

78. The coating solution of claim 68, wherein the glycol ether comprises ethylene glycol.



