
9 DEC MR WO 01/96125 PCTIUSOO/28707 -1 INKJET PRINTABLE MEDIA Field of
Invention The present invention relates generally to inkjet printable
media. More  5 particularly, the present invention relates to security
documents such as passports. Background of the Invention There are numerous
security documents which comprise a paper substrate.  Examples of security
documents comprising a paper substrate include, certificates (e.g.,  10
stock certificates), negotiable instruments (e.g., checks), passports, and
visas. A passport typically includes one or more sheets of paper. Often, a
photograph of the  person to whom the passport is issued is placed onto the
paper and laminated in place  using a transparent polymer film. One of the
shortcomings of this construction is that  the photograph is raised from
the page and may be carefully removed by a skilled  15 counterfeiter and
replaced with a different photograph. 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 travelers, digital camera technology has
become  increasingly wide-spread and economical in recent years. For
example, 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. 9 DEC 2004 WO
01/96125 PCT/US00/28707 -2 Summary of the Invention The present invention
relates generally to inkjet image retaining assembly.  More particularly,
the present invention relates to security documents such as passports.  The
invention is directed to a class of ink-receptive translucent coating
materials which 5 may be applied to paper based documents including
security papers to provide a robust,  durable, high quality, and tamper
resistant image after processing. Ink receptive media in accordance with
the present invention comprise a  substrate, and an ink receptive layer
comprising a plurality of particles. In a  particularly preferred
embodiment, the ink receptive layer comprises a plurality of 10 crosslinked
poly(vinylpyrrolidone) particles. In a useful embodiment of the present
invention, the particles of the ink receptive layer define interstitial
spaces. In a  preferred embodiment of the present invention, the particles
of the ink receptive layer  define a plurality of tortuous paths extending
between a first major surface and a  second major surface of the ink
receptive layer. It is believed that the plurality of 15 tortuous paths may
allow a fluid vehicle of the ink composition to pass through the ink
receptive layer to be carried away by the substrate. In a particularly
preferred  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 9 DEC 2004 W O
01/96125 -3 PCT/US00/28707 this invention is especially useful for security
documents and other applications where a  heat sealable laminate is to be
adhered to the imaged article. One embodiment of a multi-layered structure
in accordance with the present  invention includes a substrate and an ink
receptive layer comprising one or more  5 projections overlaying a top
surface of the substrate. The multi-layered structure also includes a
laminate having a top layer and a bottom layer. The material of the bottom
layer of the laminate preferably extends between the projections of the ink
receptive  layer and contacts the top surface of the substrate. 10 Brief
Description of the Drawings Figure 1 is a cross-sectional view of a
multiple-layered structure in accordance  with an exemplary embodiment of
the present invention; Figure 2 is a cross-sectional view of a
multiple-layered structure in accordance  with an additional exemplary
embodiment of the present invention; is Figure 3 is an exploded
cross-sectional view of an assembly in accordance 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 layer 26
includes a first major surface 30 30 and 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 9 DEC 2004 WO 01/96125 PCT/US00/28707 -4
receptive layer 26, and laminate 24. In this preferred embodiment,
substrate 22 will  tear and/or printed image 32 will divide into two or
more parts if a counterfeiter  attempts to separate the components of
multi-layered structure 20. Figure 2 is a cross-sectional view of an
additional embodiment of a multi- 5 layered structure 120 in accordance
with an exemplary embodiment of the present  invention. Multi-layered
structure 120 includes a substrate 122 and an ink receptive  layer 126
overlaying a top surface 140 of substrate 122. In the embodiment of Figure
2, ink receptive layer 126 comprises one or more projections 130. Ink
receptive layer  126 may be formed by selectively applying a coating
solution to top surface 140 of 10 substrate 122. Processes which may be
utilized to form projection(s) 130 of ink  receptive layer 126 include
rotogravure printing and screen printing. Multi-layered  structure 120 also
includes a laminate 124 having a top layer 132 and a bottom layer  134. In
a preferred embodiment, bottom layer 134 comprises a tie material that
bonds  well to top surface 140. Examples of tie materials which may be
suitable in some 15 applications include, 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 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 9 DEC 2004 WO 01/96125 PCTIUSOO/28707 -5 about 1. In each of the
preferred embodiments of this paragraph, the ratio applies to a  "region"
of the substrate, it being understood that a substantial area outside the
"region"  may not be covered by projections if the desired benefits of the
present invention are  not desired outside that region. 5 Figure 3 is an
exploded cross-sectional view of an assembly 142 in accordance  with an
exemplary embodiment of the present invention. Assembly 142 includes a
laminate 124, a substrate 122, and an ink receptive layer 126 overlaying a
top surface  140 of substrate 122. In the embodiment of Figure 3, ink
receptive layer 126 comprises  one or more projections 130. Laminate 124
includes a top layer 132 and a bottom layer 10 134. As described above,
bottom layer 134 preferably comprises a tie material that  bonds well to
top surface 140. In one method in accordance with the present invention,
assembly 142 may be  utilized to fabricate multi-layered structure 120 of
Figure 2. In a preferred method in  accordance with the present invention
heat and/or pressure are utilized to bond laminate 15 124 to substrate 122
and/or ink receptive layer 122. In this preferred method, the  material of
bottom layer 134 preferably flows between projection(s) 130 and contacts
top surface 140 of substrate 122. 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. 9 DEC 2004 WO 01/96125
PCT/US00/28707 -6 Substrate  In a useful embodiment, substrate 22 comprises
a porous material. In a preferred embodiment, substrate 22 comprises a
paper, such as passport paper. In a  particularly preferred embodiment,
substrate 22 comprises passport paper having one or  5 more security
features. Passport papers having security features which may be suitable in
some applications are commercially available from Jon. Enschede en Zohnen
Grafishe Inrichting B.V. of Haarlem, The Netherlands. In a preferred
embodiment,  substrate 22 includes one or more security markers. Examples
of security markers  which may be suitable in some applications include
complex printed patterns, micro- 10 printed identifiers, water marks, and
ultraviolet fluorescing fibers. Ink Receptive Layer In a useful embodiment,
ink receptive layer 26 comprises a plurality of particles  which may be
hydrophilic organic particles or inorganic particles. In a preferred  15
embodiment, ink receptive layer 26 comprises a plurality of organic
particles. In a 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 25C, crosslinked homopolymers and copolymers of
N- 20 vinyllactams such as homopolymers and copolymers of
N-vinylpyrrolidone and homopolymers and copolymers of N-vinylcaprolactam,
homopoiymers and copolymers  of N-vinylimidazoles, 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  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 9 DEC 1004 WO 01/96125 PCT/USOO/28707 -7 trade designations LUVICROSS
VI and LUVICROSS VI-M. A useful mean particle  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  5 between about 1 micron and about 30 microns. In a useful
embodiment, the organic particles have the capacity to absorb ink.  In a
preferred embodiment, the organic particles have the capacity to mordant
ink  colorants. Examples of ink colorants include dyes and pigment
suspensions. Because  ink absorbing capacity may vary with the composition
of the ink being absorbed, 10 preferred absorbing capacities will be
described in terms of water absorbing capacity.  In a preferred embodiment,
the organic particles have a water absorbing capacity of  between 40 ml/g
and 0.1 ml/g. In a more preferred embodiment, the organic particles  have a
water absorbing capacity of between 20 mug and 0.2 ml/g. In an even more
preferred embodiment, the organic particles have a water absorbing capacity
of  



15 between 10 ml/g and 0.5 ml/g. Suitable inorganic particles comprise
metal oxides. Preferred metal oxides  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-boehmite, 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. I. 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. 9 DEC 2004 WO 01/96125 PCTIUSOO/28707 _g_ In a
particularly preferred embodiment, ink receptive layer 26 comprises
crosslinked poly(vinylpyrrolidone) particles. These particles are capable
of adhering to  a substrate comprising passport paper. In a preferred
embodiment ink receptive layer  26 is generally porous, For example, ink
receptive layer 26 may comprise a plurality of 5 crosslinked
poly(vinylpyrrolidone) particles defining a plurality of interstitial
spaces.  In a more preferred embodiment, ink receptive layer 26 defines a
plurality of tortuous  paths. In this more preferred embodiment, a
plurality of the tortuous paths are  preferably in fluid communication with
first major surface 30 of ink receptive layer 26.  In a particularly
advantageous embodiment, a plurality of the tortuous paths extend 10
between first major surface 30 of ink receptive layer 26 and second major
surface 28 of  ink receptive layer 26. It is believed that the plurality of
tortuous paths may allow a  



fluid vehicle portion of ink 34 to pass through ink receptive layer 26 to
be carried away  by substrate 22. In a preferred embodiment, ink receptive
layer 26 is capable of  capturing the ink colorants near first major
surface 30 of ink receptive layer 26 while 15 allowing the fluid vehicle of
the ink to pass through ink receptive layer 26 and to be  carried away by
substrate 22. In a preferred embodiment, 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 useful 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 I 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. 9 DH C
2004 WO 01/96125 PCT/US00/28707 -9 Preferably, ink receptive layer 26
comprises less than about 50% binder by weight.  More preferably, ink
receptive layer 26 comprises less than about 40% binder by  weight.
Preferred binders are substantially water insoluble in their solvent free
state. Useful binders have glass transition temperatures between about
--125C and  5 125C. Preferred binders have glass transition temperatures
between about -50C and  50C. More preferred binders have glass transition
temperatures between about -30C  and 30C. 



Preferred binders are polymers that comprise ethylene and/or vinyl acetate.
More preferred binders comprise copolymers of ethylene, vinyl acetate, and
a monomer  10 with acid functionality (e.g., acrylic acid, methacrylic
acid). Examples of commercially available binders which may be suitable in
some applications include, AIRFLEX 426  (64% solids), HYCAR 26084 (48%
solids), VYCAR 460X46 (49% solids), RHOPLEX  B-60A (46% solids), and
RHOPLEX AC-1230M (46% solids). AI FLEX 426 is an  ethylene-vinyl acetate
latex binder emulsion available from Air Products and 15 Chemicals of
Allentown, Pennsylvania, USA. HYCAR 26084 and VYCAR 460X46  are acrylic and
vinyl chloride latex binder emulsions available from B.F. Goodrich Co.,  of
Philadelphia, Pennsylvania, 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. 9 DEC 2004 WO
01/96125 PCTIUSOO/28707 -10 In a useful embodiment, the image receptive
layer has a weight of between  about 0.5 and about 250 g/m2. In a preferred
embodiment, the image receptive layer  has a weight of between about I and
about 100 g/m2. In a particularly preferred  



embodiment, the image receptive layer has a weight of between about 2 and
about 50 5 g/m2. It is to be appreciated that the coating weight can vary
depending on fillers,  inorganic materials, additives, etc. When patterning
the ink receptive layer 126, a variety of ink receptive materials  maybe
used. Examples of materials which may be suitable in some applications
include  vinylpyrrolidone homopolymers and copolymers and substituted
derivatives thereof, 10 vinyl acetate copolymers (e.g., copolymers of
vinylpyrrolidone and vinyl acetate;  copolymers of vinyl acetate and
acrylic acid, etc.) and hydrolyzed derivatives thereof,  polyvinyl alcohol;
acrylic acid homopolymers and copolymers; acrylamide  homopolymers and
copolymers; cellulosic polymers; styrene copolymers with allyl  alcohol,
acrylic acid and/or maleic acid or esters thereof; alkylene oxide polymers
and 15 copolymers; gelatins and modified gelatins; polysaccharides; and the
like as disclosed  in U.S. Patent Nos. 5,766,398; 4,775,594; 5,126,195;
5,198,306. Vinylpyrrolidone  homopolymers and copolymers are preferred.
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 utilized to apply the coating solution to the 30 substrate
without deviating from the spirit and scope of the present invention.
Examples of application techniques which may be suitable in some
applications include  coating, printing, dipping, spraying, and brushing.
Examples of coating processes  which may be suitable in some applications
include direct and reverse roll coating, slot 9 E C 2004 WO 01/96125
PCT/USOO/28707 -11 



fed knife coating, spray coating, flood coating, and extrusion coating.
Examples of  printing processes which may be suitable in some applications
include screen printing  and rotogravure printing. In a particularly
preferred method in accordance with the present invention, the  5 coating
solution is selectively applied to substrate 22, 122 to form a pattern of
projections. In this particularly preferred method, the rheological
properties of the  coating solution may be adjusted so that the coating
solution is unlikely to form a  uniform film over the surface. A coating
solution used in conjunction with this  preferred method, may preferably
include a thickener. In a particularly preferred 10 embodiment, the
thickener may be selected to provide a combination of high viscosity  at
low shear rates and low viscosity at high shear rates. Examples of
thickeners which  may be suitable in some applications include: starch, gum
arabic, guar gum, and  carboxymethylcellulose. A coating solution in
accordance with the present invention may comprise  15 various materials
without deviating from the spirit and scope of the present invention.  In a
useful embodiment, the coating solution comprises a solvent and a plurality
of  particles which may be organic or inorganic. In a preferred embodiment,
the coating  solution comprises a solvent 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 9 DEC 2004 WO 01/96125 PCT/US00/28707 -12 the particles of the
coating solution are selected so that the particles are substantially
insoluble in the solvent. Preferable solvents comprise water and/or glycol
ethers (e.g.,  diethylene glycol). In some applications it may be
advantageous to include a surfactant in the  5 coating solution to aid in
wetting the substrate. Examples of surfactants which may be  suitable in
some applications include anionic surfactants, cationic surfactants,
nonionic  surfactants, and zwitterionic surfactants. Examples of trade
designations for surfactants  include ZONYL and FLUORAD. ZONYL FSN is a
trade designation for a fluorinated  surfactant available from E. I. Du
Pont de Nemours Corporation of Wilmington, 10 Delaware, USA. FLUORAD FC-754
WELL STIMULATION ADDITIVE is a trade  designation for a fluorinated
surfactant available from Minnesota Mining and  Manufacturing (3M Company)
of St. Paul, Minnesota, USA The quantity of the surfactant may be selected
to obtain the desired wetting  characteristics. Useful wetting may be
obtained when the surface tension of the coating  15 solution is generally
less than the wetting tension of the substrate material. Advantageous
wetting may be obtained when the surface tension of the coating solution
is less than the wetting tension of the substrate material by a difference
of about 5  mJ/m2 or more. Particularly advantageous wetting 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/m2 or more. By way of example, untreated  polypropylene typically has a
surface tension of about 29 mJ/m2, A corresponding  useful coating solution
in accordance with the present invention has a surface tension of  less
than about 29 mJ/m2. A preferred coating solution in accordance with the
present  invention has a surface tension of less than about 24 mJ/m2. A
particularly preferred 25 coating solution in accordance with the present
invention has a surface tension of less  than about 19 mJ/m2. Useful
surfactants for application by screen printing may be cationic, anionic,
nonionic. A preferred surfactant for application by screen printing is a
cationic  



surfactant. A useful solution for application by screen printing may
comprise between 30 about 0% and about 50% glycol ether. A preferred
solution for application by screen  printing may comprise between about 5%
and about 40% glycol ether. A particularly  preferred solution for
application by screen printing may comprise between about 10%  and about
35% glycol ether. 9 DEC 20R WO 01/96125 PCT/US00/28707  -13 A method in
accordance with the present invention may include a surface  treatment step
to alter the wetting tension of the substrate material. Examples of
surface treatment processes which may be suitable in some applications
include plasma  treating, corona treating, chemical treating, and flame
treating. Flame treating 5 equipment which may be suitable in some
applications is commercially available from  Flynn Burner Corporation of
New Rochelle New York, USA; The Aerogon Company  Ltd. of Alton, United
Kingdom; and Sherman Treaters Ltd. of Thame, United  Kingdom. Corona
treating equipment which may be suitable in some applications is
commercially available from Enercon Industries Corporation of Menomonee
Falls, 10 Wisconsin, USA; Pillar Technologies of Hartland, Wisconsin, USA;
and Corotec  Corporation of Farmington, Connecticut, USA. As described
above, the coating solution preferably includes a plurality of  organic
particles, and/or a plurality of inorganic particles. Suitable hydrophilic
organic  particles comprise crosslinked homopolymers and copolymers of
N-vinyllactams such 15 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- vinyl imi dazoles 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. 9 GEC 2004 WO 01/96125 PCTIUSOO/28707
-14 Suitable inorganic particles comprise metal oxides. Preferred metal
oxides  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 5 published Patent Appl.
No. WO 99/03929 Al; aluminum oxides such as aluminas, for  example
boehmite, pseudo-boehmite, 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. 10 Silica particles are
commercially available from, for example, E. I. 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 15 particles is between about 0.002 micron
and about 30 microns. A more preferred mean  particle diameter for
inorganic particles is between about 0.010 micron and about 10  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. 9 DEC 2004 WO 01/96125 PCT/US00/28707 -15 A printed
image in accordance with the present invention preferably 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 representation
of a human  fingerprint, a bar code, and a representation of a cardholder's
signature. 5 Many inks may be utilized in conjunction with the present
invention. Examples  of inks which may be suitable in some applications
include organic solvent based inks,  water-based inks, phase change inks,
and radiation polymerizable inks. Preferred inks  are water based inks.
More preferred inks, are water based inks which are suitable for  use in an
inkjet printer. Inks utilizing various colorants may be utilized in
conjunction 10 with the present invention. Examples of colorants which may
be suitable in some  applications include dye based colorants, and pigment
based colorants. Laminate  In a preferred embodiment, laminate 24, 124
comprises an optically transparent 15 film. In a preferred embodiment,
laminate 24, 124 is bonded to ink receptive layer 26,  126. In a
particularly 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 TLC Model
6060P passport laminator (available from  TLC ofEvenston, Illinois). 30 It
should be appreciated that laminate 24, 124 may comprise a plurality of
layers  without deviating from the spirit and scope of the present
invention. For example,  laminate 24, 124 may comprise a base layer and a
tie layer. By way of a second 9 DEC 2006 WO 01/96125 PCT/US00/28707 -16
example, laminate 24, 124 may comprise a base layer and a pressure
sensitive adhesive  (PSA) layer. Laminate 24, 124 may comprise various
materials without deviating from the  spirit and scope of the present
invention. Examples of materials which may be suitable  5 in some
applications include polyethylene (PE), polypropylene (PP), poly(vinyl
chloride) (PVC), polyurethanes (PU), and polyethylene terephthalate (PET).
PET film  is commercially available from E. I. Du Pont de Nemours
Corporation of Wilmington,  Delaware, USA which identifies this material
with the trade designation MYLAR. As described above, embodiments of
laminate 24, 124 are possible in which  10 laminate 24, 124 includes a tie
layer. The tie layer may comprise various materials  without deviating from
the spirit and scope of the present invention. Examples of tie  materials
which may be suitable in some applications include polyethylene (PE),
ethylene vinyl acetate copolymers (EVA), polyvinyl chloride (PVC)/vinyl
acetate  copolymers, acid/acrylate modified ethylene-vinyl acetate
copolymers, acid/anhydride 15 modified polyethylene, and ethylene-acrylic
copolymers (e.g., PRIMACOR available  from Dow Chemical). 



Acid/acrylate modified ethylene vinyl acetate is commercially available
from E.  I. 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 9 DEC 2004 WO 01/96125 PCT/US00/28707
-17 composition applied provide an excellent image quality compared with
paper without  the ink receptor composition. The ink receptor composition
is especially useful for  security documents and other applications where a
heat sealable laminate is to be  adhered to the imaged article. 5 Examples
Material s The materials utilized in the examples which follow are
described below: 10 "CONFIRM 1301" is a security laminate with an
ethylene-acrylic acid tie layer,  available from 3M Company of St. Paul,
Minnesota, USA. "POLYPLASDONE INF-10" is a trade designation for
crosslinked  poly(vinylpyrrolidone) particles available from International
Specialty Products of  



15 Wayne, New Jersey, USA. "LUVICROSS VI-M" is a trade designation for
crosslinked vinylpyrrolidone- vinylimidazole copolymer particles, 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, Pennsylvania, USA.
"HYCAR 26084" and "VYCAR 460X46" are trade designations for acrylic and
vinyl  25 chloride latex binder emulsions, available from B.F. Goodrich
Co., of Philadelphia,  Pennsylvania, USA. "RHOPLEX B-60A" and "RHOPLEX
AC-1230M" are trade designations for acrylic  latex binder emulsions,
available from Rohm and Haas Company of Philadelphia,  30 Pennsylvania,
USA. 9 DEC 2001 WO 01/96125 PCT/US00/28707 -18 "FLUORAD FC-754 WELL
STIMULATION ADDITIVE" is a trade designation for a  mixture of fluoroalkyl
quaternary ammonium chlorides, 50 weight percent in  isopropanol/ water
available from 3M Company of St, Paul, Minnesota, USA 5 "ZONYL FSN" is a
trade designation for a fluorinated surfactant available from E. 1.  Du
Pont de Nemours Corporation of Wilmington, Delaware, USA. General
Procedures 10 The examples which follow were, in many cases, prepared
utilizing the  compositions listed immediately below. All amounts are given
on a weight basis unless  otherwise noted. 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. 9 DEC 2004 WO 01/96125
PCTIUSOO/28707 -19 This ink receptor composition was coated onto passport
paper (commercially  available from Jon. Enschede en Zohnen Grafishe
Inrichting B.V. of Haarlem, The  Netherlands) using a #22 Mayer rod
(available from R D Specialties of Webster, New  York, USA; nominal wet
thickness=0.050 mm), followed by drying in an oven at 5 110C. The security
features in the passport paper (e.g., preprinted pattern,  watermarks,
ultraviolet fluorescing fibers) could be clearly observed through the
coating. This material was then imaged using an EPSON STYLUS COLOR 850
inkjet  printer (available from U S Epson, Inc. of Torrance, California,
USA) equipped with  10 pigment/dye blend inkjet inks (cartridges
ARC-S020108 (black) and ARC-S020089 (color) from MIS Associates Inc. of
Lake Orion, Michigan, USA). The 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 a TLC Model 6060P
passport laminator with  an interface temperature of about 115C. 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 66C/98% relative  humidity, a
32C/90% relative humidity, and a 66C/ambient humidity environment for  



11 days. The various environmental conditions did not noticeably change the
image  quality. Significant force was required to attempt separation of the
laminate from the  image at a 32C/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 9 DEC 2004
WO 01/96125 PCTIUSOO/28707 -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,  5
coating, and laminate was greater than the internal strength of the paper.
A piece of the laminated sample was placed in each of a 66C/98% relative
humidity, a 32C/90% relative humidity, and a 66C/ambient humidity
environment for  11 days. The various environmental conditions did not
noticeably change the image  10 quality. Similar force as in Example 1 was
required to attempt separation of the  laminate from the image at 32C/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. 15 Exam le 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 composition 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 66C/98% relative  humidity, a 32C/90% relative
humidity, and a 66C/ambient humidity environment for  11 days. The various
environmental conditions did not noticeably change the image  quality.
Slightly less force than in Example I was required to attempt separation of
the  30 laminate from the image at 32C/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. 9 DEC 2004 WO 01/96125 PCTIUSOO/28707 -21 Example 4
An ink receptor composition was prepared as in Example 1, except that the
binder used in Composition C was VYCAR 460X46. This ink receptor
composition  was coated, printed, and laminated as in Example 1. After
coating, the security features 5 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. Significant force was required
to attempt separation of the laminate 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  10 nor the laminate were reusable. A piece of the laminated
sample was placed in a 32C/90% relative humidity  environment for 4 days.
This environmental condition did not noticeably change the  image quality.
Slightly less force than in Example 1 was required to attempt separation of
the laminate from the image at 32C/90% relative humidity, and upon doing so
the  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, the security features in  the passport paper were readily observed
through the coating as in Example 1. The  image quality after printing was
similar to that of Example 1. Similar force as in Example 4 was required to
attempt separation of the laminate  25 from the image at ambient
conditions, and upon doing so the printed image split  (leaving part of the
image on the laminate and part remaining on the paper) such that  neither
the paper nor the laminate were reusable. A piece of the laminated sample
was placed in a 32C/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 32C/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. 9 DEC 2004 WO 01/96125 PCT/USOO/28707 -22 Example 6 An ink
receptor composition was prepared as in Example 1, except that the  binder
used in Composition C was an 80:20 blend (on a solids basis) of RHOPLEX B-
5 60A with RHOPLEX AC-1230M. This ink receptor composition was coated,
printed, and laminated as in Example 1. After coating, the security
features in the passport  paper were readily observed through the coating
as in Example 1. The image quality  after printing was. similar to that of
Example 1. Slightly less force than in Example 4 was required to attempt
separation of the  10 laminate from the image at ambient conditions, and
upon doing so the printed image  split (leaving part of the image on the
laminate and part remaining on the paper) such  that neither the paper nor
the laminate were reusable. A piece of the laminated sample was placed in a
32C/90% relative humidity  environment for 4 days. This environmental
condition did not noticeably change the  15 image quality. Slightly less
force than in Example 4 was required to attempt separation 



of the laminate from the image at 32C/90/o 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? 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, 9 DEC 2004 WO 01/96125 PCT/US00/28707 -23 and
laminated as in Example 7. After coating, the security features in the
passport  paper were readily observed through the coating as in Example 1.
The image quality  after printing was similar to that of Example 1. Upon
attempting to separate the  laminate from the image at ambient conditions,
the passport paper tore, indicating that 5 the interfacial adhesion between
the paper, coating, and laminate was greater than the  internal strength of
the paper. Example 9 Ink receptor Composition D was screen printed onto 10
point 110 pound paper  10 (Springhill paper from International Paper) using
a 157 mesh screen (61 threads/cm).  The coated material was dried in an
oven at 100C. The dry material was then printed  using an EPSON STYLUS
COLOR 850 inkjet printer (available from U S Epson, Inc.  of Torrance,
California, USA) as in Example 1. The resulting image exhibited high  



color density and excellent line sharpness with no bleed or feathering
between colors. 15 A piece of CONFIRM 1301 security laminate was placed on
top of the image, and the  construction was laminated using a TLC MODEL
6060P PASSPORT LAMINATOR  with an interface temperature of about 1381C.
Upon attempting to separate the  laminate from the image at ambient
conditions, the paper tore, indicating that the  interfacial adhesion
between the paper, coating, and laminate was greater than the  20 internal
strength of the paper. Example 10 Example 9 was repeated using a 230 mesh
screen (90 threads/cm). Image  quality and laminate adhesion were similar
to those observed in Example 9. 25 Example 11 Example 9 was repeated except
that the ink receptive composition was applied  to the paper using a
notch-bar coater with a 2 mil (0.051 mm) gap. Image quality and  laminate
adhesion were similar to those observed in Example 9. 30 Exam lie 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 9 DEC 7O WO 01/96125 PCT/US00/28707 -24 coated material was dried at
100C. This material was then printed (image reversed)  using an EPSON
STYLUS COLOR 850 inkjet printer as in example 1. The resulting  image
exhibited high color density and good line sharpness with very slight
bleed/feathering between colors. A piece of 10 point 110 pound paper
(Springhill 5 paper from International Paper) was placed on top of the
image, and the construction  was laminated using a TLC MODEL 6060P PASSPORT
LAMINATOR with an  interface temperature of about 138C. The image quality
was unchanged after  lamination, and the image could be readily observed
through the security laminate.  Upon attempting to separate the laminate
from the image at ambient conditions, the 10 paper tore, indicating that
the interfacial adhesion between the paper, coating, and  



laminate was greater than the internal strength of the paper. A piece of
the laminated  construction was placed in water for about one hour. Upon
attempting to separate the  laminate from the image, the paper tore,
leaving the laminate adhesive still completely  covered with paper fibers.
15 Example 13 Example 12 was repeated using a 157 mesh screen. The image
exhibited high  color density with slightly more bleed/feathering than in
Example 12. After lamination  to the paper, the adhesion at ambient
conditions between the paper and the security 20 laminate was similar to
that observed in Example 12. A piece of the laminated  construction was
placed in water for about one hour. Upon attempting to separate the
laminate from the image, the paper tore, leaving the laminate adhesive
mostly covered  (less than in Example 12) with paper fibers. 25 Example 14
Example 12 was repeated using a 230 mesh screen. The image exhibited high
color density with more bleed/feathering than in Example 13. After
lamination to the  paper, the adhesion at ambient conditions between the
paper and the security laminate  was similar to that observed in Example
12. A piece of the laminated construction was 30 placed in water for about
one hour. Upon attempting to separate the laminate from the  image, the
paper tore slightly, leaving the laminate adhesive with some (less than in
Example 13) paper fibers still attached. 9 DEC 200L WO 01/96125
PCT/USOO/28707 -25 Example 15 (comparative) Example 12 was repeated except
that the ink receptive composition was applied  to the adhesive side of
CONFIRM 1301 security laminate using a notch-bar coater with  a 2 mil
(0.051 mm) gap. After lamination, the paper could be separated from the 5
laminate using moderate force, indicating that the interfacial adhesion
between the  paper, coating, and laminate was less than the internal
strength of the paper. 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 10 invention covered by this document have been set forth
in the foregoing description. It  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.
9 DEC 2004 -26 What is claimed is: 1. An image retaining assembly,
comprising;  a substrate; a laminate; and an image receptive layer disposed
between the laminate and the substrate; the image receptive layer
comprising hydrophilic organic particles and where the  laminate and the
substrate each has greater internal strength than the image receptive
layer. 2. The image retaining assembly of claim 1, wherein the image
receptive layer  comprises crosslinked hydrophilic organic particles. 3.
The image retaining assembly of claim 2, wherein the image receptive layer
comprises poly(N-vinylpyrrolidone). 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 receptive layer  comprises
poly(N-vinycaprolactam). 7. The image retaining assembly 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 9 DEC 2004 -27- layer have a mean diameter of between about
0.1 micron and about 400 microns. 11. The image retaining assembly of claim
1, wherein the particles of the image receptive  layer have a mean diameter
of between about 0.5 micron and about 100 microns. 12. The image retaining
assembly of claim 1, wherein the particles of the image receptive  layer
have a mean diameter of between about 1 micron and about 30 microns. 13.
The image retaining assembly of claim 1, wherein the image receptive layer
has a  thickness of between about 1 mean particle diameter and about 10
mean particle diameters. 14. The image retaining assembly of claim 1,
wherein the image receptive layer has a  thickness of between about I mean
particle diameter and about 2.5 mean particle diameters. 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 9
DEC 2004 -28 includes ethylene and vinyl acetate. 23. The image retaining
assembly of claim 1, wherein the image receptive layer further  includes a
binder, comprising a copolymer of ethylene, vinyl acetate, and a monomer
with  acid functionality. 



24. The image retaining assembly of claim 1, wherein the laminate is fixed
to the image  receptive layer with an adhesive. 25. The image retaining
assembly of claim 1, wherein the laminate is heat sealed to the  image
receptive layer. 26. The image retaining assembly of claim 1, wherein the
laminate is heat sealed to the  image receptive layer and the substrate.
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 overlaying 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. 31. 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 mug and 0.1 ml/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 ml/g. 9 DEC 2004 -29 34. The image retaining
assembly of claim 1, wherein the particles have a water  absorbing capacity
of between 10 mug and 0.5 ml/g. 35. The image retaining assembly of claim
1, wherein the image receptive layer has a  weight of between about 0.5
g/m.sup.2 and about 250 g/m2. 36. The image retaining assembly of claim 1,
wherein the image receptive layer has a  weight of between about I
g/m.sup.2 and about 100 g/m2. 37. The image retaining assembly of claim 1,
wherein the image receptive layer has a  weight of between about 2
g/m.sup.2 and about 50 g/m2. 38. The image retaining assembly of claim 2,
wherein the image receptive layer  comprises poly(vinylpyridine). 



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
9 DEC 200 -30 comprises poly(N-vinycaprolactam). 45. The image retaining
assembly of claim 40, wherein the image receptive layer  comprises
poly(vinylpyridine). 46. The image retaining assembly of claim 40, wherein
the one or more particles have a  mean diameter of between about 0.1 micron
and about 400 microns. 47. The image retaining assembly of claim 40,
wherein the one or more particles have a  mean diameter of between about
0.5 micron and about 100 microns. 48. The image retaining assembly of claim
40, wherein the one or more particles have a  mean diameter of between
about 1 micron and about 30 microns. 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 9 DEC 2004 -31- receptive layer includes a
tie layer comprising ethylene-vinyl acetate copolymer. 57. The image
retaining assembly of claim 39, wherein the laminate overlaying the image
receptive layer is optically transparent. 58. The image retaining assembly
of claim 39, wherein the image receptive layer is  optically transparent.
59. The image retaining assembly of claim 40, wherein the particles have a
water  absorbing capacity of between 40 ml/g and 0.1 ml/g. 60. The image
retaining assembly of claim 40, wherein the particles have a water
absorbing capacity of between 20 ml/g and 0.2 mug. 61. The image retaining
assembly of claim 40, wherein the particles have a water  absorbing
capacity of between 10 mug 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/m2. 63. The image retaining assembly of
claim 39, wherein the image receptive layer has a  weight of between about
I g/m.sup.2 and about 100 g/m2, 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/m2. 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 9 0 E C 2004 -32 about 2. 67. 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 0.15 and  about 1. 68. A coating
solution comprising; a solvent comprising a glycol ether; a plurality of
crosslinked hydrophilic organic particles; a binder comprising ethylene,
vinyl acetate or mixtures thereof; and 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 organic particles 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 9 DEC 2004 -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 1 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. 


