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EVMBOSSED | E{AGg CEl VI NG SURFACE Field of Invention The present invention
rel at es g\g £ P{W to image retaining |am nates. More 5 paf’rCtTi”é Ggrg.l";?, t he
present invention relates to i maged securi-ly | ami nates for such things as
i dentification cards. Background of the Invention A lam nate in accordance
with the present invention nay be utilized for such things as
identification cards. Identification cards and rel ated products have been
used 10 for many \SEAUEE [2MBATEESDNSTRUCTION SNTSIDREBASSERBIAE RESHTV INGESURFACEENt i t y

and credentials. Exanples of identifi cai,.i ﬁn gardg I ncl ude custoner loyalty
cards, corporate identification cards, | i censes. These

i dentification cardeMB¥sdnd Ghvedor? reldsyeherflly tdTRAGR: re%ngigﬂmna{es.wm of

I magi ng identification cards has been through the use of a printing
pr ocess Sknown pasgicdlatliyuthi presdpiciny émtionatklates ao Shaged (DR RY lachinateh for quch things)
process, heat is utjlized to cause a colored dye to mgrate into a | ayer of
the card condf idsatification gards. process is described in commonly assigned U. S

Patent No. 5,688,738 entitled Secury [ hod for Making Sane.
Despite its obvious wutility, the D Ker djc’ﬁﬂg % toq’is a relatively

expensive one, bot amihdie h?ﬁééor@&c@%ﬁﬂﬁﬂh@hﬁéem inVertidf BALbE WhHREed for RAER OT M

this process, and the cost associated in the required printing ribbons. In
addi ti on, onl yhiagsasaléntificatodn candofIdemdicdijars cardnsmal nelatedgrodudie hb&TReepnisad i ng

ribbon is transferred to a card, with the renai dsgr of the, dyes on the
pri nt ertOr i bboAOk HRRY [YERT ASwA JBEANs \PE [persaps 4e)\eatablishs thew idensity [and; gredentials: ¢ y

i nkj et printerEgzﬁ rech o] 25 0t er Wl | et i nLJ
security cards. [égogjéhﬁfeﬁgﬁ%@gﬁ g?rdlsrrg%“lll% suc%?daepcéérl’élt& rré:)a;'q{?é #ﬂ@%rﬁtgss
than w th D2TzddntificdtioAOcards) lah@ tdriveisniidengs pr ahesd Rlemifit@tion ichids aHhy irkfude For
exanpl e, aqueous inks of the type often used in office environnents

typically comymber offimagesmal | fraction of colorant (e.g., 4%- 8%
Oees! o0, 10 8 X Sl 30 MRS T LD o
or the jisnk regeiting groctss RoWh a8 HiffSsicHP e @rhdl thddSfer (D2T2). In this printing
process, heat is utilized to cause a colored dye to migrate into a layer of the card
construction. This process is described in commonly assigned U.S. Patent No.
5,688,738 entitled Security Card and Method for Making Same. Despite its obvious
utility, the D2T2 imaging process is a relatively expensive one, both in the cost
20 associated with the equipment to perform this process, and the cost associated in the
required printing ribbons. In addition, only a small fraction of the dyes contained on
the D2T2 printing ribbon is transferred to a card, with the remainder of the dyes on the
printer ribbon thus being waste.
With the advent of low cost, high quality inkjet printers, there has been some
25 interest in ink-jet printing security cards. Although the cost of imaging such a card
may be much less than with D2T2 printing, inkjet printing presents other difficulties.
For example, aqueous inks of the type often used in office environments typically
consist of a small fraction of colorant (e.g., 4% — 8%) dissolved in a mixture of water
and a humectant (e.g., diethylene glycol (DEG)). This excess water and humectant
30 when printed on a card substrate or the ink receiving coating which is applied to the
card substrate can reduce or prevent bonding between layers of the card, which in turn

can lead to problems with delamination or tampering. Although other inks such as UV



card substrate can reduce or prevent bondi ng between |ayers of the camgg( 2004
which in turn can lead to problens with del am nation or tanpering.

Al t houghwat bgseodonks such as WV 7 DEC 2004 WO 01/ 96099 PCTAHESOMN B84 -2
curabl e or solvent borne inks are avail able, they are not always suitable
for use in an office environnment where n"&’ﬁy I dentification cards are

pr epar ed. Summr){ of Invention An image retaining lamnate is disclosed. An
i mage ret ai ni WEEHG AT Aalvent; hprnesinks acer ayaelle. ihen afeheotHwasnuitablp dar Leshin an

conprises a s Vi |L St ‘fage..and_one or _nore projections

ext endi ng bey%ﬁ%t?rﬁ'szlﬁlrgg&ééﬁéﬁ’ 38@"{%@“3%8&@ 14SPEeR¥Fdes a  second
surface defined by the projections. Ay @g&gﬁg@,ﬁ{ohve material is
preferably disposed primarily on the Tirst surface of the sheet between
the projections. AAsedoape retainéngt landnate Spalisstbseder Anhienage cretuthing!rliminateoin t he

sheet ter printing. 10 An i mgg retaining | am pate in accordance with the
present? i nverfCFYHaRER With the prawnt igveniian comnsises 8 shesek having a firssnrfnes and pam

ds, driver!s |j : ' i he.like. |
breforred entScmolsh PRERpnf BRERRNE Devol¥ BR°RP AtnG Dihe AR ACT ipdlfs g0 °
an i mage conpetdidsiafaca@efRddshyi ths. prbjeciomar Ah GMhad teteptieahterifdis YrbRAINIENT |

the i mage receptive material i's adapted to receive an inmage 15 conprised of
aqueous i nk alispesestipfimariysm the fizsh sinfdgeatf the sheee betwaep thenprefkctionsy eAi second

accordance w th the present i|nvention preferahly includes one or nore
security indisi‘fv'eé.‘sgléﬁ%‘?alc’ésf § secopd syt eiorfcﬁli‘f‘cﬁ'&%ﬁ'fp%lﬂﬂﬁﬁ%be suitable in
sone applications Ape : Dk Ct. -Of, ] , I.on_of
2 hurmmn 11 nger pr1 it oA inE M iR ac IR B B RRRAC) FebPhe
signature. 2Qséh tomdgeichte} dbnieRgmplR{T id&tFicktion CsaedsdafiRRryv liddndeRe pREHHRRY

I nvention exhibits desirable anti-tanpering characteristics. In

particul ar, iRromgtienal rsigns| pndjithie like)l tInt & prefeprad agrabadimentt] thst irségeeteckptive t he
second sheet -after, .bondi.n Attenpts. to separ.at he secqond_sheet .fromthe
first sheet f‘P“éé“uaédfl 2 Bin reriC anmsae Lohera-C ol dirounath  Inay oY
first sheet. fgéfeﬁé@'e&ﬂb‘éﬁiméi‘&,ttﬁgﬁ&ﬁgé CeRERA Rlateridles 5%3&1 t& h&@lvel 5@2?85&3

first sheet frequently result in the printed i mage "bel ng distort

and/ orldest r opogrisébof eqeenus dnk adrpted) fordedeaini arainkjm, printee. | Aagmted dmpgd e
mat eri al may strﬁtch, ‘céi}:‘ torting the i rragfg. e thod of form ng.an i nmage
retai ni ng shStOTEANGER a’ﬁd’é@e% NFetios Psrleeblit InFIHGRSANCHT TRery SBRILH INFIER- t he

step of provighpgid SHALAR! RdtA RhicR' MY Be 'shitsile I¥'sbAE Spplications include, a
picture of a human face, a representation of a human fingerprint, a bar code and a
representation of a cardholder’s signature.

20 An image retaining laminate in accordance with the present invention exhibits
desirable ‘anti-tampering characteristics. In particular, it is extremely difficult to
separate the first sheet from the second sheet after bonding. Attempts to separate the
second sheet from the first sheet frequently result in damage to the second sheet and/or
the first sheet. In addition, attempts to separate the second sheet from the first sheet

25 frequently result in the printed image being distorted and/or destroyed. For example,
during delamination, the image receptive material may stretch, distorting the image.

One method of forming an image retaining sheet in accordance with the present
invention may begin with the step of providing a substrate comprising a first surface
and one or more projections extending beyond the first surface. Pressure and/or heat

30 may be applied to a distal end of each projection. In a preferred method, a region of

each projection proximate the distal end of each projection may be generally enlarged



and one or nore projections extending beyond the first surface. Presduité 2004
and/or h ey be applied to a distal end of each prgj | n a
preferreﬁe@flﬁ@d?‘ia regi on of each projection proximte tﬁie&g?%@a ﬂegnd of
each projection may be generally enl arged-¥ DEC 2004 WO 01/ 96099

PCT/ US00/ 28719 -3 through the application of pressure and/or heat. A |ayer
of image receflirbigh thetaplisstionsprasae hel/atepasi Yelhyonof gt irecdptise mhgtedal of
the substrate. Brief Description of the Drawings 5 Figure 1 is a plan view
of a sheet inmagebpdenicposiediondhe Swstiburfase af thesuhgratey enbodi nent of the
present invention; Figure 2 is a cross sectional view of a sheet in
accordance with an additional exenplary enbodi nent of the present

invention; Figure 3 is a plan viewkmihREHA ERoPsRdnsheet i n accordance
with an 10 exenpl ary enbodi nent \ég—r%;p‘r@grﬁn‘[—rm ; Figure 4 is a
cross sectional Vi gwupé 148 agiisevibhyof ashetiCinUitcogiahteewiiaa selddionslh@@impddry
Figure 3 in accordance with an exenplary enbodi mrent of the present

i nvention; Fi gmbedifientofthe posssntgavantionial vi ew of nulti-|ayer structure

CELEOTE L Rl AR e ot st

accordance w Eﬁn@laﬁmdﬂﬁ%’m%?“féﬁr%min% tfoge present invention; Figure 7
is a cross sectional view of a |am nate mﬂtlilayer structure in

accordance with anFigesd & ¥ pabedivrenta micrédembpssed esheeti invaotbrdance Abitlriagur e
8 is a cross sectional view of a nulti-layer structure in accordance with
an exenlfl ary exaraplaryeambogimeniof heapresent inv&dioni on; Figure 9 is a cross
sectional view of a.multi-|ayer structure in accordance .w,t ry
mbod ment of ¢ he SIBEEA ¥ SiskhaL Vi 57 B FOLEBITE abbkdlog 1 SHRTRED ¥
a nicro- enbosgrd: ifefloufld 3 $REQAshce 2Rithk NP lexbMpRAL QriadieRnWidfth@Npresent
exenpl ary enbodi nent of the present invention; and” Figure 11 is a Cross
sectional viewmveftien;nul ti-layer structure including the enbossed sheet of
Fi gure 10.

Figure 5 is a cross sectional view of multi-layer structure including the
15 embossed sheet of Figures 3 and 4;
Figure 6 is a cross sectional view of an assembly including a micro-embossed
sheet in accordance with an exemplary embodiment of the present invention;
Figure 7 is a cross sectional view of a laminate multi-layer structure in
accordance with an exemplary embodiment of thé present invention;
20 Figure 8 is a cross sectional view of a multi-layer structure in accordance with
an exemplary embodiment of the present invention,
Figure 9 is a cross sectional view of a muiti-layer structure in accordance with
an exemplary embodiment of the present invention;
Figure 10 is a cross sectional view of a micro-embossed sheet and a second
25 sheet in accordance with an exemplary embodiment of the present invention, and
Figure 11 is a cross sectional view of a multi—layer' structure including the

embossed -sheet of Figure 10.

Detailed Descriutiori of the Preferred Embodiments

30 The following detailed description should be read with reference to the
drawings, in which like elements in different drawings are numbered in like fashion.

The drawings which are highly diagrammatic, depict selected embodiments, and are



Det ai | ed Description of the Preferred Embodi ments 30 The fol | owi ng det B0 28
description should be read with reference to the drawings, in which |like

el ement syideiighdoer ent drawi ngs are nunbered in |ike fashi ggrushhgseibawi ngs
whi ch are highly diagrammatic, depict selected enbodi nents, and are 7 DEC
2004 WO 01/ 96099 PCT/ US00/ 28719 not intendtd to linit the scope of the

i nvention. Exanples of constructions, materials, dinensions, and .

manuf act ur i ngopirserdesieto limie therssopaiefithdnventipiLo Examplesrefeanstriplinns, maigrialsed

in the art wi |l recognize that many of the exanpl.e rovided, ha I,t abl e
e et Ao A TP IR PIECRSEy A HIOMES Fo] SATIcys Gl taints, dode 10

. q : ¢ . , o] : _
sur ace 12, Aelira) {8, B850 Hepd P P any IR AimbS OB ol Shitabls
I n the enbodieatiobs WhithBavlbe Rifickd.f eat ure 14 conprises a post 16 having

a top 18. Tops 18 of posts 16 define a plane of a second surface 20. Many
enbodi nents of fedFiguesl isa plae viewsef biskeenil Ot accardaricamithothe possenthiavenian. t

fiﬁi bl ¢ in SBowt 16 dBrtoas GrE Sidiop e i BPBLET G EHRFC Ko PR B R uce
o a ref or enchiiaes P47 i eptOAln? B ML Al RRRRETH i RRERIRN IEhRNY T

bondabl e to fdopt1gSUTHRLER dPpost [6Ndefinga piaeFasdcordrsurfitec2®mst ruct ur ed”
sheet in accordance with the present invention may 15 have a topography in

whi ch the average Manylembordumentssof fedreres dAres pessiblewitikqut desiatngFompbe Rpish
features, is fr.om abo 1 to about 2000_m croneters and,ayera pe tao
val | ey?@i st arﬂf’é{ss‘:GPeiq?cﬁhﬁpd%F&Pt 'F‘E%ﬁtl?i“esEan?lF%H# 3?93%5 FV}"E‘%’ rﬁﬂg)ﬁf’ Sﬁgé)le n
m croneters. FH.gur s . ] A Ei In
a preferred Jg)g%“ogﬁ %%crﬁténgégch‘g&ig&ﬁ%@gga‘g?g%e greéaggpﬁg{&&gﬁn% dlggfrelﬁnggout

1000 mi croretgifice, evilids whithr e prehbailly edcentb delawvd to posdfaredd® hateea and
di anet er between about 10 and about 500 microneters. In a nost preferred

enbodi ment , peastidles suetneebenddiveint are profsrabbehondsblsttodustanatage dat Loenicro-
and about S00THRETBnet ererofeaeEtRse R Pphere B R Mk bRS0RRY 15
A N e g e
m croneters. beﬁwaennﬂé&tups,el‘sdmmdbem)bdbr@nut 209 snisromtennand avérege imeak tom
about 15 and \.E’i 2}1{1 Eiisi:Lz;.)n(():egn of {nggfdtuglrfseétures is from about 1 to about 200 micrometers.
Figure 2 is a cross sectional view of sheet 10 of Figure 1. In a preferred
embodiment, posts 16 have a diameter between about 1 and about 1000 micrometers.
20 In a more preferred embodiment, posts 16 have a diameter between about 10 and
about 500 micrometers. In a most preferred embodiment, posts 16 have a diameter
between about 30 and about 200 micrometers.
In a preferred embodiment, posts 16 have a height from about 1 and about 500
micrometers. In an especially preferred embodiment, posts 16 have a height from
25 about 5 and about 300 micrometers. In a more preferred embodiment, posts 16 have a
height from about 10 and about 150 micrometers. In a most preferred embodiment,
posts 16 have a height from about 15 and about 100 micrometers.
In a preferred embodiment, a ratio of the area of second surface 20 to the area
of first surface 12 is from about 0.02 and about 10. In a more preferred embodiment, a
30 ratio of the area of second surface 20 to the area of first surface 12 is from about 0.05
and about 3. In a most preferred embodiment, a ratio of the area of second surface 20

to the area of first surface 12 is from about 0.15 and about 1.



In a preferred enbodinment, a ratio of the area of second surface 20 tb[}fhéﬂ[]!.
area of first surface 12 is fromabout 0.02 and about 10._ _In a nor
preferre&’cb‘h%ﬁwnent a 30 ratio of the area of second SHFFQ‘&SQO%HI?O t he
area of first surface 12 is fromabout 0.04 and about 3. In a nost
preferred enbodi nent, a ratio of the area of second surface 20 to the area

of first surface 1lg %ﬁ)rfefeﬂ'% 2Bl n%5th@%s?sbﬁ’zwe alnuc?ro%@ho%%‘lelme%{)ﬁapgg

PCT/ USO0/ 28719 - a preferre nbodi'nment, the posts have a

m cr o- enbossHileglcementio mehteh distdnce. hemmnt mrcrds-embemérelwheatsarheewmt iwan 1
m cr o- enbossed el enments) between about 1 mcronmeter and 1000 m croneters.
In an especi dnicjompeter and 4A0Q mirsamatent , In treeqpscially prefareedembagimentthespests

el enent pitch of about 1

preferr o e e ok HRIELELSLG200 F £60 Og"fﬁ%f%ftar#&ﬁtmlﬁmﬂe@f In
about Qidxﬂﬁﬁé grre?e{feg Sk 3@@@8&? ha e' Fo-8mbSssBd BlefentY IFEH K abdut

m cr o- enbosse I N accor e present 1nve

M cr o- enbossesd mivesietefdiol 400 midegnaerds] r st surface 102 and a pl urallty of
features 104 extendi ng beyond first surface 102. It is understood that the
10 use of nicro- enbigyEed i & plan vesyw pEa@%@r@mrabqssqdes*@etam@ mw&sorﬁmcef@ﬁhmhees

can al so be articles such S be t di, nent. of Fi

features 104 ;8'8%# B Cf86e ﬁs§e(5! {;\-H: Fﬁgséﬁgl%?sn%rﬂ Styfd f%?:?"d\ﬁal | s
106 define a g)bfﬂeaﬁfrescﬁjﬁ' éﬂt@rﬁlﬂgoﬁeyon&l'ﬁijsttshﬁaée%zofItY@uﬁcﬁrs’c@&i tiok i 'tl’ik? a
second surface The structure of” the m cro-enbossed surface topography
can bel@ny stuseodfmro-la&xbbkmd fpatowsdesxm-apdmtyl lese ehdtthatithe featrobs leah dilsat be

| east about pL of ink. For exanple, the taqpographies for the cavities

can range }‘rd?ﬁfiﬁﬁ%ﬁlwhl%ﬁbﬁa% Ehﬁ}ﬁe%nl}?&lWTf}tQ Figure 3, &aﬂap% 94 gemprzgwalls
planar wa ' s %e%%”the ;H@o"dup&n%f%?@%ﬁo &gﬁ%}s&&% f’i‘:‘auﬁﬁc?tﬁceaw itids tfdg, any

possi bl e soli Fear™eon rguratton Fh - BeR

extrenes.  Adgidith@ Bl ofwaPIosSdeliAg b Yetond eifaRl 120avi ties with angul ar,
pl anar walls; truncated 20 fyr amd cavities with angul ar, planar vval |'s;
d

and cube corner shhestrecturet ofetbe rrm@~mhctsmclrmmface mogm@bgrcalphy agpistipeture
emboselhg pat @w%ifﬁﬁgﬁﬁéﬁ B S5 i P shegal B B o rt Qs Ble dF of
L1 onbo, epn EAASTIRONS P i s hserdtlh chboumbElpaURRISHS)
manner. Exanpjeesiedbiveftiral ylamar whld, tarcavities hadng & gbneasllyf lvmisphativdl ghaps, ovich
any possible solid geometrical configuration of walls in between the two extremes.
Additional examples include conical cavities with angular, planar walls; truncated
20 pyramid cavities with angular, pl;.nar walls; and cube corner shaped cavities.

The pattern of the topography can be regular, random, or a combination of the
two. “Regular” means that the embossing pattern is planned and reproducible
regardless of the pattern of the embossing. “Random”means one or more features of
the microembossed elements are intentionally and/or systematically varied in a

25 nonregular manner. Examples of features that are varied include for example, micro-
embossed element pitch, peak-to-valley distance, depth, height, wall angle, edge
radius, and the like. Combination patterns may for example comprise patterns that are
randofn over an area having a2 minimum radius of ten cavity widths from any point, bu_t
these random patterns can be reproduced over larger distances within the overall

30 pattern. |

More than one drop of ink may be contained in a cavity because the mixing of

the colors cyan, yellow, and magenta are required to create the infinite number of



enbossed el enent pitch, peak-to-valley distance, depth, height, wall 7dHdI280i
edge radius, and the |ike. Conbination patterns nay for exanple conprise

patt er nswighalosgwe random over an area having a m ni mum r agirH&Rhsi6N
cavity widths fromany point, but these random patterns can be reproduced

over larger distances within the overall 630 pattern. Mre than one drop of
i nk may be contained in a cavity because the m xing of the colors cyan,
yel l ow, and ralprntemanded ircthaiinlget itdustrye dthe viohend offd euvite canrdnge ffm db&Q
2004 WO 01/ 9609% PCTé SOqu287 9 -6_colors demanded in the inkjet industry.
The vol une ofto 2084? ,b}OQE , P@%‘?j’éblfw Bamatiout 1 to akpus HOA002RL..omore preferably,

preferably, f u , 000 pL., nor r.ef gr abl m about 3
o about 10, GO0 3E00ey 4h H8+E 18P P rpsh P aBisB B0 oo ¢ sPesb
pL, and even 10W08 pr.eifr aRnymbfLferlasl AO8 iRuahept Q r
applications in V\/n_)lﬂ%:h deskt olg)1 [ nEJ}et gi?i nters Ftypi ctglllcQJ 9gp0§?020e of gf-:%ro
pL) wi Bl be ugplikations ineviechedasktopankijabpentes{tyipioal draiplsizesofd-56 phinwalb beiséD0
to about 3000 pL are preferred., For applications in which |arge formt

desktop i nkj &0 SsUFRteile imags; cavitygvelymes;ofciron amupoldOpto ahput 300 pledre o

generate the | ' | Wk abqu 3. 000 to.abo 10, Q00 pL
are preferr ed .%%gdl'hg&)é@wﬁ{%g s EEF &P%fg lérlrgg?gﬂ?ﬁi ({W}gﬂP !"gﬂetw%gﬁ ib’Pgﬁgl dr °op
described i n sizerdfsl 00fotagesill be &eldad- geBrate?BROfhpt alably vbRintdd & tfdrh Qb8 t he
depth to the width of the cavity. Usetul aspect ratios range from about
0.01 to about3,300 torabbetr 0P fly ammpmefened0. 05 to about 1, and nore

preferably fromahqut 0..1 to about 0.5. The overal |l depth of the cavities
depen(}g on the sh ,caglgﬁ%eftl}eﬁrpgint &W&ﬂ%&mawiwdmﬁ%%hedﬂﬁéempf pwECt For

a cubic- 15 %Et?&,edAﬁaﬂpE%t’raﬁg‘e iSARR S g?%sde{pgt/t?q% ﬁgeoﬁgiéﬁﬁ&‘?geﬁgg\g&f }@%fglbout

m croneters. For a hem'spherical -shaped cavi

7 to about 1@6pett eatioeeirpe$rom Thout Gt tosabohit Of frefergdp i dbvoat bYsstoaned: 1,
cavities reside in between these two extrenes for a given volune. In a

preferred enBBdimarAwrefieblyoirenirbosed. lstnetout G05.c dpraveesdl deptipof the cavities
oo as ! GuBBdake ot S5ER0RRS To? e R RTBOA, B e
T I3, SSageich e SRR SR IR s,
(PE), pol ypr dpmispheriqalPapedodviyytheydeptihtaogesdfedm about 7 to about 100 micrometers.
The depths of other geometrically shaped cavities reside in between these two
extremes for a given volume.
In a preferred embodiment, micro-embossed sheet 100 comprises a
20 thermoplastic material. Micro-embossed sheet 100 may comprise many thermoplastic
and non-thermoplastic materials without deviating from the spirit and scope of the
present invention. Examples of thermoplastic materials which may be suitable in some
applications include polyethylene (PE), polypropylene (PP), poly(vinyl chloride)
(PVC), polyethylene terephthalate (PET) polyethylene terephthalate glycol (PETG),
25 acrylic, polyimide, polyamide, and thermoplastic polyurethane. Examples of non-
thermoplastic materials which may be suitable in some applications include thermoset
polyurethane,
Various techniques may be utilized to form micro-embossed sheet 100,
Examples of techniques which may be suitable for some applications include
30 thermoplastic extrusion, curable fluid coating methods, embossing thermoplastic layers

which can also be cured, and contacting techniques. Examples of contacting

techniques include casting, coating, and compressing techniques. More particularly,



(PVC), polyethylene terephthal ate (PET) pol yethyl ene terephthal ate gl7y[g&lznm‘
(PETG, 25 acrylic, polyimde, polyam de, and thernoplastic pol yurethane.
Exanpl es Y VHHRY t her nopl astic materials which nay be sui IPQEB‘ESO‘%?'F—%%WE
applications include thernoset polyurethgne. Various techni ques may be
utilized to form m cro-enbossed sheet 100. Exanples of techni ques which
may be suita ‘ﬂﬂgé | ok ' t {HE0oP | ton,
curabl e fl ui %B%ﬁbr?gﬁ % 0 s%l enbgs%ziahgbg%th&glsr?ggﬁag??c Ia{l}g;&éd &)ﬁﬁg%ﬂgﬁf

al so be curedsimgng teslntiaaditiy agatteah 2y vostingEafiaried oato acbhbbving a pattern,
t echni ques include casting, coating, and conpressing technjques. Mreg
parti cul ar | y,solidifig tHedwid\and 17108008 tirgesulsmonEsg-egioyediselid OFidkBass@SFan

be achi eved by at | east.,any of, (1 asting a nolten the | asti using a
Cool havi ng AABHARUHS T Pheciah 4 tp BRI FarfereSn st AcloPt Radragiat BEer n,
solidi fying  fhigpdskedl fhychfld. DRNRRM BibbAhe! BFokhbIACH 68 FoRERCHRAIsSRillzhg OF
(3) passing a thernoplastic fil mthrouéh olI” nip to conpress agal nst a
t ool having t¥sibustechaqhese fDasizekhigad tillizad iDe parteclae rippliationg nayhegelquhsd can
be formed in tools utilizing wvarious techniques. The technique utilized in

a particul ar ¢sppRdiegin GArtneRomthes il cinedgrial frafutes iof thaudesitrdotPPPBERPNYO|
material and ﬁlg&%ag{vgiec%tj}ilqégsg hn%ﬁx 'erel?au t%ﬁeﬁgr%g%e ichl b B%a&h&%&cacaem €S

include etchin emcal e Y, nechani ¢a CA'ng,” or other
abl ative nmeangr st #dath@s fieadd|sath Of Qsef dftiod Cof GBadtive hiodd etching; ) etc)0
phot ol i t hography, stereolithography, mcromachining, knurling (e.

g.,
cut ti nd0 knur | photplithegraghivd sendrditteeraphyy nli¢ragpehisiogy kmyling (cgt cittige kaugling
Conpr essi on I\/Eth%g e nmethqd which may be utilized to produce a
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press. In this method heat and pressure are applied to the material to be
m cr oenbossed. A hot press which nay be suitable in sonme applications is
comerci al ly avai | @bmgrebsionMaltaalsh MPI of Wabash, |ndiana, USA which

identifies it as a_nodel 20-122TM2WCB pr ess. Th{eﬁdpr essure exerted in ,the
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pressure and gk appRHdab hembaftribh® tY Sffodmtssal | A hoeReswhitR Magbehitdblé tn
about 10 m n. The pressure,

some applications is commercially available from Wabash MPI of Wabash, Indiana,
USA which identifies it as a model 20-122TM2WCB press. The pressure exerted in

the press typically ranges from about 48 kPa to about 2400 kPa. The temperature of
20 the press at the mold surface typically ranges from about 100 °C to about 200°C and
preferably from about 110 to about 150°C. The dwell time of pressure and
temperature in the press typically ranges from about 1 to about 10 min. The pressure,
temperature and dwell time used depend primarily on the particular material being
micro-embossed. The process conditions should be sufficient to cause the material to

25 flow and faithfully take the shape of the surface of the tool being used.

Extrusion Method
A typical extrusion process for the present invention involves passing an
extruded material or preformed substrate through a roll nip created by a chilled nip roll
30 and a casting roll. The surface of the casting roll contains the inverse of the pattern
which is to be micro-embossed. Representative but non-limiting conditions are

outlined below. The temperature profile in the extruder can range from 100°C to 250
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flowrate; co-rotati tw.n screw extruders__such as a 25mm BERSTORFF
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controlled 20 using weight |oss feeders such as a K-T ext ruder,
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material int ?Ioﬁ‘@tﬁ:e?kteﬁt'ﬁg%, USA}%]c a'trllcmocxllln?er—rotating twin screw extruders such as a 30mm

LEISTRITZ extruder available from American Leistritz Extruder Corporation of
Somerville, New Jersey, USA. Flow rate in the twin screw extruder can be controlled
20 using weight loss feeders such as a K-TRON extruder, available from K-tron America
of Pitman, New Jersey, USA, to feed the raw material into the extruder. A film die

with adjustable slot is used to form a uniform film out of the extruder.
Calendering may be accomplished in 2 continuous process using a roll nip, as is
well known in the film handling arts. In the present invention, a web having a suitable
25 embossable thermoplastic exposed layer, and having sufficient thickness to receive the
desired pattern is passed through a nip formed by two cylindrical rolls, one of which
has an inverse image to the desired micro-embossed surface transferred into its surface.
The embossable thermoplastic exposed layer must contact the engraved roll at the nip.
Sufficient heating to temperatures of from 100°C up to 540 °C of the so that embossing
30 may occur may be supplied web to reaching the nip by radiant heat sources (e.g., heat

lamps, infrared heaters, etc.) and/or by use of heated rolls at the nip. A combination of
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materials (e.g., alu _
Crosslinked vinylpyrrolidone homopolymers and copolymers are pasticularly preferred.
Optionally, image receptive material 124 may include inorganic materials (e.g., alumina
20 and/or silica particles). Additionally, blends consisting of any of the above mentioned
materials may be used. Optionally, the image receptive material 124 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.
In the embodiment of Figure 4, image receptive material 124 is disposed
25 primarily between features 104. Features 104 define a second surface 120 of micre-
embossed sheet 100. It is to be appreciated that Figure 4 is somewhat diagrammatic in
nature. In Figure 4, image receptive material 124 is shown disposed on first surface
102. Embodiments of assembly 102 are possible in which image receptive material 124
is disposed on other surfaces of embossed sheet 100. Preferably, a majority of the ink
30 receptive materials is proximate to first surface 102.
In a preferred embodiment, image receptive material 124 is adapted to receive

an image comprising aqueous ink. In a particularly preferred embodiment, image
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conjunction with the present invention. Examples of colorants which may be suitable

in some applications include dye based colorants and pigment based colorants.
. A printed image in accordance with the present invention preferably includes
20 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. There are a
number of applications in which security indicia is desirable. Examples include
identification cards, driver's licenses, passports and the like. It should be appreciated
25 that the present invention may also be utilized in applications not requiring security

indicia (e.g., graphics applications).

Figure 5 is a cross sectional view of a laminate assembly 126 including micro-
embossed sheet 100 of Figure 4. In the embodiment of Figure 5, a first surface 142 of
a second sheet 140 is bonded to second surface 120 of micro-embossed sheet 100. In
30 one method in accordance with the present invention, an image may be printed upon
image receptive material 124 prior to bonding, preferably by heat and/or pressure,

second sheet 140 to micro-embossed sheet 100. Embodiments of the present invention
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use of micro-embossing as features in assembly 222 is exemplary here and that the

features can also be particles such as beads. Micro-embossed layer 250 of micro-
embossed sheet 200 includes a first surface 202 and a plurality of micro-embossed
20 elements 204 extending beyond first surface 202. An image receptive material 224
overlays first surface 202 of embossed layer 250 between micro-embossed elements
204. In the embodiment of Figure 6, micro-embossed elements 204 define a plurality
of cavities 208 and a second surface 220 of micro-embossed sheet 200. Assembly 222
also includes a second sheet 240 having a first surface 242, First surface 242 of
25 second sheet 240 is disposed proximate second surface 220 of micro-embossed sheet
200. Embodiment of micro-embossed sheet 200 are also possible in which cells 208
extend through micro-embossed layer 250.
In a preferred embodiment, image receptive material 224 is adapted to receive
an image. In a presently more preferred embodiment, image receptive material 224 is
30 adapted to receive an image comprising aqueous ink. A micro-embossed sheet and ink

receptive material in accordance with the present invention may be utilized in
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20 | Figure 7 is a cross sectional view of a laminate assembly 226 including a first
sheet 230 and a second sheet 240. First sheet 230 includes a first layer 254 and a base
layer 252. In the embodiment of Figure 7, a first surface 242 of second sheet 240 is
bonded to a second surface 220 defined by first layer 254 of first sheet 230. In a
preferred embodiment, a first surface 242 of second sheet 240 is bonded toa a second

25 surface 220 defined by first layer 254 of first sheet 230 by a heat lamination process.
In Figure 7, it may be appreciated that first sheet 230 defines a plurality of pockets
256. An image receptive material 224 is disposed within each pocket 256.

In one method in accordance with the present invention, an image may be
printed upon image receptive material 224 prior to its encapsulation within pockets

30 256 defined by first layer 254 of first sheet 230. Embodiments of the present invention
are possible in which first layer 254 and base layer 252 of first sheet 230 are

substantially optically transparent such that an image printed upon image receptive
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pocket 256. |n oneFigerh8ds kerose seativanicdewiiafle leminats assemblyi 426aneluding & first

| mge nmay be I d upon i receptive terq al reor tg its
encapsul at i ons%et H# CB@BR@P% rﬁg% lﬁ%eé éf ?rﬁieg%ﬁ? f?ﬁ%ﬁa@’et‘gﬁ’éﬁgdt ey E?
sheet 230. Embadianghsnil N RclddBY &R Ry S EmRAG SBb&edl RIdhdE 404 T St
| ayer 254 and as(g?f:aayer f&52 8 ﬁfst shee{H 2@03{2(?(3 substantei ally

opti callby tr aestpadisbeyandha fifsaturface 400 g flosti layeedi SUpsiifirstnshget 434 episi alarays, DEC
2004 WO 01/960Q99 PCT/ US00/ 28719 -13 naterial 224 nmay be viewed through
first sheet 2Boturemissel msnpastides cpeldpbe swistitutedy it mofrotembosds 6l or

envisioned in ich {frst l.ayer, 254 of fir, sh S nd she

240 are substgﬁ\é‘yﬁ‘]raﬁ‘l fgﬁﬁ@# 69 e?%%gspgédeﬂfsér?uacﬁﬁ E%ﬁggﬁg%ﬁgg‘g%gr?ﬁ?&%g
upon i mage r egRBRptivamAREA423lis dfbseR Wit 4R PBEKe BseUIh second sheet 240. 5
Enbodi ments of lam nate 226 are possible in which first sheet 230 does not

include base | ayein Zx2embodyuers & Higure & reasls pagertioorintiuddsemhend 403.adn maece
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f eat ures such4es pdar to eheeorpaidndobeach uleal i408tiedhdwn wittcdashedriings edneineigent s

o may be printed upon image receptive material 424 before or after the formation of
heads 405.

20 To produce the embodiment of the invention shown in Figure 8, it is preferable
that the polymeric materials used in layer 454 satisfy at least the following two
requirements; 1) The combination of their softening temperature and melt viscosity
should be such that the materials themselves are able to flow under the lamination
conditions. 2) The materials should be of sufficient abrasion resistance (under ambient

25 conditions) to sufficiently protect the image. Not only does this allow the heads 405 to
be formed, but it allows the image receiving layer and/or the pigment colorant particles
to be at least partially embedded into layer 454 during the lamination process which
can improve the overall durability of the image retaining laminate. Exemplary materials
that seem to satisfy these requirements include polyethylene terephthalate giycol

30 (PETG), poly(vinyl chloride) (PVC), plasticized versions of PVC, and PVC-vinyl

acetate copolymers.



features. M cro-enbossed el enents 404 define a plurality of pockets 4bpE( 7
Il mge receptive material 424 is disposed within each pocket 456. In the
enbodi mewin @mfosdkiogur e 8, each projection includes a head 4@ETAiSv0eEI 15

met hod 'in accordance with the present |nv§nt|on heads 405 are formed by
applying heat and pressure to projection: 4404. In Fi gure 8, the general
shape of each projection 404 prior to the formation of each head_ 405 is
shown with dashed Ilturmrgferame th@ﬁ@@ inASp TeREIYIRG PRASEE FRBIRTIPeTERTEaNIE OF FAOrgaNic
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be at | east l; rl ess
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i nclude 5 al um na_ part.icles avail able frorp§Condea Vi st a

Texas, USA ramplee | SNGHRES 160 L dagpgaadi adhesignatio] BN Ceand (?rW Qﬁ@—wl&yetate

Chem'cal . [I'linois, USA. It is preferable that the binder be
a heat seall Cé’%%’ﬁ?e?}%?r Some exarrpl es of suitable heat sealing polyners

are avgs | abl e fr onEMbsdifedUstttbe iﬂsieﬁihﬁmxﬁ@h%re pbbdite O WRichRRBN Bk 254 of
USA under the trade designation AIRFLEX and fromthe 10 B.F. Goodrich

Speci al ty Chéirstcehest €30 isosubstaatieliaegticalliiiteanspasent sudle that e imaggeprinted upon
image receptive material 424 may be partially viewed through heads 40S.

Embodiments of the present invention have also been envisioned in which first layer
454 of first sheet 430 and base layer 455 of first sheet 430 are substantially optically
20 transparent such that an image printed upon image receptive material 424 may be
viewed through base layer 455 of first sheet 430. Embodiments of laminate 426 are
possible in which first sheet 430 does not include base layer 455.
Figure 9 is a cross sectional view of a laminate assembly 526 including a first
sheet 530 comprising a first layer 554 and a base layer 555. In Figure 9, it may be
25 appreciated that first layer 554 of first sheet 530 includes a cover 557 and a plurality of
pockets 556. Each pocket is defined by a first surface 502, a plurality of projections
504, and a cover 557.
An image receptive material 524 is disposed within each pocket 556. In a
preferred method in accordance with the present invention, an image is printed upon
30 image receptive material 524 prior to the formation of covers 557. In this preferred

method, covers 557 are formed by applying heat and pressure to projections 504,



desi gnations HYCAR, VYCAR, and SANCURE. Moreover, the polymeric bind@rpeC 200i

shoul d have adhesion to and conpatibility with the p r
substrat%’?ﬁoﬁ@%gﬁ exanpl e, SANCURE 1601 has good adhesi ongpgmé%{ggrll%

PVC- co-vi nyl acetate copolyners. 15 Enbodissents of the present invention
are possible in which first layer 454 of first sheet 430 is substantially

optically transpar @mbodihiéhts bithe PredelBBreRidnire Hobdisle in WHRACSHEERSBY! §5E of
material 424 nay be partially viewed through heads 405. Enbodi nents of the

present i nverfirstosheleti a0 a$ substratiallye npticaily rteanspatenttsucin that ragt image erintetbupat

first sheet 430 and base | ayer 455.0f first sheet 430 are_substanti all
optical |y 20 IMAgaJEeeRie maferale 324 may Peradeves ﬁweéhroa%neﬁwﬁa@meé@eak e
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assenbly 526 including a first sheet 530 conprising a f irst |ayer 554 and

a base | ayer i6@age printdd gpomeintige ir¢ceptiye beaterd 53hpnaycheaviewed tbrough rbase layger

554 of first sheet_ 530 includes, a cover 557, and | uraljty of. pockets 556.
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each pocket na preferre od in accordance with the present

invention, an imagEhe mawriamtrecg;imfeﬂts t8Grodmgeahs enbpdimeat dthe irvahtide shavid or
to the formation of covers 557. In this preferred nethod, covers 557 are
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transparent spgiy LPdfe AW Mge printed upon imege receptive material 524
may be viewed therethrough. Enbodi nents of the present invention have al so

been envi si oned i nFightec b0 s arséxpladedrcréssdseofiodal view shaehssbablyS 2nticlndig a
| ayer 555 of first sheet 530 are substantially optically transparent such

that an i magBicsr-embessedshact 3bgand aceasend ehefttI0; assliovamy featugg supyas
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340 of Figure 6 includes a backing layer 360, a tie layer 362, and a first surface 342
defined by tie layer 362. Micro-embossed sheet 300 includes a first surface 302 and a
plurality of micro-embossed elements 304 extending beyond first surface 302. An
image receptive material 324 overlays first surface 302 of micro-embossed sheet 300
20 between micro-embossed elements 304.

Tie layer 362 of second sheet 340 may comprise many materials without
deviating from the spirit and scope of the present invention. Examples of materials
which may be suitable in some applications include polyvinyl chloride, vinyl chloride-
vinyl acetate copolymers, polyvinylidene chloride, polycarbodiimide, ethylene-vinyl

25 acetate polymers and copolymers, acid or anhydride-modified polyethylene, propylene-
and ethylene-vinyl acetate polymers and copolymers, maleic anhydrides grafted on
polypropylenes, ethylene acrylic acid copolymers, polyurethanes, ethylene-viny! alcohol
copolymers, melamine acrylics, and the like.

Backing layer 360 of second sheet 340 may comprise many matertals without

30 deviating from the spirit and scope of the present invention. Examples of
thermoplastic materials which may be suitable in some applications include

polyethylene (PE), polypropylene (PP), poly(vinyl chloride} (PVC), polyethylene



The material s requi rements to produce the enbodi ment of the invention gpﬁom[’
10 in Figure 9 are the sane as those (given above) to produce Figure 8.  An

added regubi/ement associated with Figure 9 is that the wapdpusheisheh be
tall conpared to the w dth of the cavity. Figure 10 is an expl oded cross

sectional view of an assenbly 322 incl udi rﬂé'a m cr o- enbossed sheet 300 and
a second sheet 340. As above, a feature such as 15 particles could be

substituted. f tarephtbaetec@bdys palyetbzlenntterephthnlata glysel (FEEGhdaertybet palsimids,

Fi gure 6 incl udes backj,ng | r 360 tie_layer 362 nd a first surface
342 defined B&c}j‘Yi“F@er X Lheg%‘épaxﬁﬁcﬂﬂi%ﬁ@%eﬁxgﬁ@%% 036@'&@"88]@%“%"‘%“@
surface 302 aggl; i f ol J1aery t 1

beyond first gﬁlr a%lggf ggg@ké/gﬁe &lsr%%egéébg%eptl \s/ig&rlrﬁ g@?{@é@%’o"{%%‘ﬁg% |°r$9étt
surface 302 opolyurtimnenbossed sheet 300 20 between micro-enbossed el enents

304. Tie layer 362 of second sheet 340 may conprise nmany materials wthout
devi atifg from t heFipire il issneroscsgpiaond] vieheokhs odmte 32y meluidorg miscarepibessedf

hi o de. vi ngtect Aot of Siebie, I b e iire R e pie 2 e beyir HGE ol shdona S
copol yer s CasySRHIc o ficr LGS el 00> ASSEORh iy BRAGKTE! R pBiiop of the

et hyl ene- vi nyagsial ad@piiio/ticelhgerstd is dRpbsedesyceihieic-erAbdiied elkanGr 34t ¢
on polypropyl enes, ethylene acrylic acid copol yners, polyurethanes,
et hyl ene- vi nymiegpeasphsissedsbersi3pRer s, nel ami ne acrylics, and the like.

Backi ng.l ayer 360 of seco heet 340 may. copprise many materials w thqut
30 dev?g\ti ng from iﬂé)@p'f‘%ﬁ?ééfhﬁc%a%eo ltﬁﬁggﬂ?g%tn?wg’?f%hﬁ“owagﬁx%ﬁ’&s
of thernopl agg; I i ab, j i i i 0,

i ncl ude pol yg%!rl\t)%/fie edﬁ( iﬁ%’? r%%?gg? %Fgﬁeﬁ%%’@ %OF@C\%%|E§E+%§?5%)6¥(S%1\?C) ,
pol yet hyl ene preBE€ iROEio\Ard pOHGHDOh REich s s2A17 et 306 id eulapdiitially apdcally

(PET), polyethylene terephthalate glycol (PETG, acrylic, polyimde,
pol yani de, = anHaBsparen pual that agoNmAge RHeIE LPeR A Secsptiviomaterial Pad| may ite

materials whj | | ' ' i.nelude r rd
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of a | afi nat ebgCervixidrediim GhiBhGieOta A baekinglay@P 860 f kbaindeshéét 34Mardehe
enbodi nent of Figure 7, tie layer 362 of second sheet
substantially optically transparent such that an image printed upon image receptive
material 324 may be viewed through second sheet 340.
The following examples further disclose embodiments of the invention.

In the examples that follow, the term "parts" refers to parts by weight unless

20 otherwise specified.

Example 1
A piece of CONFIRM 1301 security laminate was embossed with a pattern.
("CONFIRM 1301" 1s a security laminate with an ethylene-acrylic acid adhesive,
25 available from Minnesota Mining and Manufacturing (3M Company) of St. Paul,
Minnesota, USA)) The pattern comprised a random arrangement of roughly
hemispherical voids which were 25-30 micrometers deep and with diameters ranging
from 50-85 micrometers, with most lying in the 70-80 micrometer range. The
CONFIRM 1301 security laminate was pressed against an embossing tool containing
30 the inverse of the desired pattern in a compfession molding press.
The embossing tool was comprised of SILASTIC J. (SILASTIC J is a silicone
elastomer available from Dow Corning Co. of Midland, Michigan, USA.) The press



340 is bonded to mcro-enbossed sheet 300. As shown in Figure 7, a pdypf(on

of the nmterial conprising tie layer 362 is disposed bet )
ni cr o- enBHREEYY) enent s 304 of nicro-enmbossed sheet 300. \@%%ﬂlrsi?m&?fé)net hod

in accordance with the present invention,.igm inmage nay be printed upon
i mge receptive material 324 prior to bonding. Enbodinments of the present

invention are,pesgipie, 'W'aﬁﬁgﬂ fld SRR SEMBRES P@%@ ot WARERMPRAM Wabash,

optically transparent such that an inmage printed upon inage receptive
material 324 mdy The temperarged bif the platanboasdd0¥Nedt p2dire Bfiabolitnied MPoivas he
present invention have al so 15 been envisioned in which tie |ayer 362 and
backi ng | ayer ap@eddpr s fivegniautes 3dthedpad “@maaﬂlmdtﬁoaﬁwdémon@aﬁ 1§ minutes

by bo-vi owed WiHe StioplaERs e Sadled Rt URRC; TR R e e BBh R g 8™
di scl osg enbog ?Es%&ﬁﬁ‘lfn \Jag‘?ed\%%ﬁrﬁdn?l{he énqbotsgﬁ gl es that follow, the

term"parts” ers to parts by weight unl ess 20 ot herw se specified.

Exanple 1 A pl ece qhe Gal¥ok{i fla0kasthenintged wsignat EPSON STHRESCOLOR 840
pattern. ("CONFIRM 1301" is a security lamnate with an ethyl ene-acrylic

aci d adhesi veinkjepriatesi(hedipile fioonT\d Epserstiac. mffamgnes Calieraiea HS4Yi aqyinpse
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the 70-50 mcrorreter ran The RM 1301 security |'am nate was pressed
agai nstigan enp&akingdmbgekxtdbiniddiigh agor déhsithand excellan lok shirpnemsyittedo peder n
in a conpression nolding press. The enbossing tool was conprised of
SILASTIC J. ( SF featheriag betveees celors.cone el ast omer avai |l abl e from Dow Cor ni ng
Co. of Mdland, M chi

S h
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The pl altbens W?rerzs?xlt}ngelg a% gl?ted%graaggtxcgnhm the image quality.

An attempt was made to separate the embossed film from the passport paper at
ambient conditions. The passport paper tore, indicating that the interfacial adhesion
between the paper and the embossed film was greater than the internal strength of the
paper.

20

Example 2

A. piece of CONFIRM 1301 security laminate was embossed with a pattern.
("CONFIRM 1301" is a security laminate with an ethylene-acrylic acid adhesive,
available from 3M Company of St. Paul, Minnesota, USA.) The pattern comprised a

25 random arrangement of roughly hemispherical voids which were 25-30 micrometers
deep and with diameters ranging from 50-85 micrometers, with most lying in the 70-80
micrometer range. The CONFIRM 1301 security laminate was pressed against an
embossing tool containing the inverse of the desired pattern in a compression molding
press.

30 The embossing tool was comprised of SILASTIC J. (SILASTIC J is a silicone
elastomer available from Dow Corning Co. of Midland, Michigan, USA.) The press
utilized was a Wabash model 20-122TM2WCB press from Wabash MPI of Wabash,



5 embossed fil mwas renmoved fromthe embossing tool. The enbossed fil ténﬂrfz ]
then inmaged using an EPSON STYLUS COLOR 850 inkjet printer (availabl %

U S Epsogyg dfitgageef Torrance, California, USA) equipped W @d@ngnb/ dye
bl end i nkjet inks (cartridges ARC S020108 (bl ack) and ARC- S020089 (col or)

fromMS Associates Inc. of Lake Orion, M*higan, USA). The 10 resulting
I mge exhi bited high color density and excellent |ine sharpness with no

bl eed or fealhedhademperaess @fdlh@ééa.tem wiredd0WE. gapmseire ofapeut WA aeed
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the enbossed émbasséd IR WAS rddGRAGTIm Pa@ibossing &bl ent condi tions. The
passport paper tore, indicating that the interfacial adhesion between the

paper afhd the enboAsmiktdre|afi2fasartyRQAL¥PLASRONE dNFrt & ifzpartstisapnopyh alsohohe
paper. 20 Exanmpl e 2 A piece of CONFIR security I nate enbossed
with a patter#d2q mwamwwewgd-a&@%@ﬁm@@ Y trafle designation
et hyl ene-acrylic ke d ' 1] abl.e:from.s . .
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hem spheri cal pyugs, WY, COF WedyRe, 2 Ble®0 Téh&/ QSA §1 SThedfPRuANaWidohtedi GHIBT the S
ranging from50-85 mcronmeters, with nost 1ying in the 70-80 nicroneter

range. The COwAbdaved 3idd of dwufilint ysihgaifi 6 Mayeasod(restisal vexydhinktesar 0.@3%bwmssi ng
t ool containing. the . .inver

g R e eL A5l RAroTh1 0 PR R 2, COTDY 5l PRodP! 4 10
Ush ) The press. itk et dnaY O BRA ek et RRON STITLS CHEDRRR 1
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m nut es 5020089 (color) from MIS Associates Inc. of Lake Orion, Michigan, USA). The
15 resulting image exhibited high color density and excellent line sharpness with no bleed
or feathering between colors.

A piece of passport 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 120°C. Afier laminating, the image quality remained unchanged.

20 An attempt was made to separate the embossed film from the passport paper at
ambient conditions. The passport paper tore, indicating that the interfacial adhesion

between the paper and the embossed film was greater than the internal strength of the

paper.

25 Example 3
A piece of CONFIRM 1301 security laminate was embossed with a pattern.

The pattern comprised an arrangement of cylindrically shaped posts packed in a square
array with a center-to-center spacing of 150 micrometers. The post diameter was 110
micrometers at its base and 92 micrometers at its top surface.

30 The CONFIRM 1301 security laminate was pressed against an embossing tool
containing the inverse of the desired pattern in a compression molding press. The

embossing tool was comprised of SILASTIC J. (SILASTIC J is a silicone elastomer



while the platens were cooled to about 75C. The platens were then Op?ﬂ?ﬁj?[lfﬂh
and the _e filmwas renmoved fromthe enbossing tool JxLure’ o
20 parts‘@@%@%&mﬁ | NF- 10, 60 parts isopropyl alcohol, chﬁudﬁ%éﬁgrts

wat er was prepared. (POLYPLASDONE | NF-10 i19-a trade designation for
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the i mage, and the _construction was |am nated usi ngsa TLC Model 6060P
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enmbossed with a ttern. The pattern conprised an arrangenent of
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| An attempt was made to separate the embossed film from the passport paper at
ambient conditions. The passport paper tore, indicating that the interfacial adhesion
between the paper and the embossed film was greater than the internal strength of the
paper.
20
Example 4
A piece of CONFIRM 1301 security laminate was embossed with a pattern.
("CONFIRM 1301" is a security laminate with an ethylene-acrylic acid adhesive,
available from 3M Company of St. Paul, Minnesota, USA.) The pattern comprised an
25 arrangement cylindrically shaped posts packed in a square array with a center-to-
center spacing of 150 micrometers. The post diameter was 110 micrometers at its base
and 92 micrometers at its top surface.
The CONFIRM 1301 security laminate was pressed against an embossing tool
containing the inverse of the desired pattern in a compression molding press. The
30 embossing tool was comprised of SILASTIC J. (SILASTIC T is a silicone elastomer
available from Dow Comning Co. of Midland, Michigan, USA.) The press utilized was

a Wabash model 20-122TM2WCB press from Wabash MPI of Wabash, IN. ~ The



avai l abl e from Dow Corning Co. of Mdland, Mchigan, USA.) The press 7UEE 2004
utilized was a Wabash nodel 20-122TM2WCB press from Wabash MPI of Wabash

IN. The wisaprhst ures of the platens were 140C. A pressur @q9fyabosiel. 8 MPa
was applied tor about five mnutes. The | oad was applied for an additional
5-10 minutes while the 5 platens were cool28d to about 75C. The pl atens were
t hen opened and the enbossed. fil mwas renpoved fromthe enbossing tool. The

enbossed fil nnem?srahhesl ofmqﬂa‘temm 130°(EPS@YesSUNéL 435601 DR MBS wab afpldd for
printer (available fromU S Epson, Inc. of Torrance, California, USA)

equi pped  wi tabopt fverminutes. bTlenload vwseapplietk for (apardditiensé §- HRaimen voge the
(black) and ARC 10 80200 | or 0 AssocCi a es I nc Lake, Ori

M hi gan | USAELeBOMETe Soighto ﬁmﬁérﬁ RSP Ve TR eP I an F e*ﬂbmssge
of passport i mage, and the construction

| am nat ed us@gj%%%'%gﬁo%%&b% "tola | am nator with an interface
tenperasure of aboptmi@e. of&fotﬁnslmnmmyommiwnab paft idopadpit aldatlolas
observed, 15 resulting in a slight degradation in the inmage quality. An

attenpt was nade2 partspatentveast grepaserh o SRRV PLASDONIMINE el (pia sstoarket dgsigrationt
anbi ent conditions. The, p tp er tore, indjcating that the

i nterf aci al affsvnég%hrkqﬁepa&@mﬁmgog Péﬁ@%r?é’aéﬁg%@éh&mpmﬁ%‘% Speeialtyr
than the int t g p I Fb RM
1301 securi t;‘ﬁ@ghﬁzt%a @\Aéla@ eﬁfﬁ%r;@% ?@Pﬁq a patt gﬁg &w&%t% o%%\'thg

security | am gabedsdd sille F tiS fid @er E1Y Mo sfera.@uctnaﬁmﬁmemcmw + 8032 mhrem
3M Conpany of St. Paul, M nnesota, USA.) The pattern conprised an 25

arrangédent cBRD qu:maiaes of %hﬁwl\ﬁﬁst 'thotalaheglwlaﬂ thens doed e aarqvay ap @G

- 50
ot omet ars ot 1t ThaeHbbsR U Whehred st wsER SN TIELS DR AR
1301 security. Olplq‘[gﬂgﬂgt[eeg I@@aﬂa ?r?g SEAUMS InABe %‘H%ﬁée!ﬁoftggf&m Ugg;gtéa!l;mg@& 30

the inverse tern 1n‘a tonpression I'ng pre

embossi ng tOOMtli\ﬁ?gﬁl@ﬂvﬂﬂréSMénﬁf inflet ASEl (Cadiride&y [AFITIS020108 (Blask) aednARC-
el astoner avail able from Dow Corning Co. of dland, M chigan, USA.) The

press utilizeS02989 (solarhfom MBel soiates Annpvibake Eior v nabis AP The

Vébas h I N TrrégulanE mcl:agze e)gublted high color density and excellent line sharpness with no bleed

or feathering between colors.

A piece of passport 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 120°C. After laminating, the image quality remained unchanged.

20 Upon attempting to separate the laminate from the image at ambient
conditions, the passport paper and CONFIRM 1301 could be carefuily separated using

moderate force with very little of the paper tearing.

Example 5
25 A piece of CONFIRM 1301 security laminate was embossed with a pattern.

The pattern comprised an array of 25 micrometer deep square wells that are 340
micrometers wide and surrounded by walls which are 15 micrometers thick at their

base and 5 micrometers thick at their top surface.
The CONFIRM 1301 security laminate was pressed against an embossing tool
30 containing the inverse of the desired pattern in a compression molding press. The
embossing tool was comprised of SILASTIC J. (SILASTIC J is a silicone elastomer
available from Dow Corning Co. of Midland, Michigan, USA.) The press utilized was



" NO 01/96099 PCT/ US00/ 28719 -20 tenperatures of the platens were 140CJEA

pressure_of about 1.8 MPa was applied for about five mn } oad was
appl i ed 1“690’2?16% dditional 5-10 minutes while the pl atens&;&g@esoé;gt%l“ed to

about 75 C. The platens were then opened -a3hd the enbossed filmwas renpoved
fromthe enbossing tool. 5 A mxture of 20 parts POLYPLASDONE | NF-10, 60

parts i sopropyiyviHasRektdel 261192 PORRECE Hr¥@t RSm Wiab3h IRT @ W4bAch, IRE ASDERNE
INF-10 is a trade designation for crosslinked poly(vinylpyrrolidone)

particl es avaiempbtatudes ofithieplatensatedre hdd°CSpé pressurg of Rbautulcd 3Pa was apdlieddyne,
New Jersey, USA.) The m xture was, coated onto the , enbossed side of, the
filmusing a abpuz G aringiss (Thsrpathvagappliad éwes%ddﬂmﬁbéﬂ%mmm WL[@ the

The embossed M Wets barded (i 52 3 AR e HinTibebl B Gfhfng

printers (avaigablgs fnRiVel frenfhs @Mbodsitp to8f, Torrance, California, USA)
i ! . .

equi pped wth pignent/dye blend ink-jet 1nks (cartridges ARC 5020108
(black) and ARC- SOROeMBofsed fitm wak then iMaSed\ssiag iaatERSON ST YHIUS L@LARI 850

M chi gan, USA). The 15 resulting _image exhibited high _color density .and
excel | ent | i nekisharipise availabigre® B Scapsonoinct ahlaeangsg Calbiofia o) sauipped

pi ece of passport .paper . wa aged on t of 1 he AT n :
construction %splgﬁlﬁ{l%%eegleﬁii‘ﬁa&amhﬁC&EBH%eSGW%Iggoﬁlgﬁﬂzﬁnﬁat%}cvvi th
an interface giRURORbMFLHEM NP Wssdelils I bELak@ Ol IMiBhighd)CUS ARISome
qual ity remai ned unchandged. 20 Upon attenpting to separate the | am nate
fromthe i nagsight featheiriegof theaddiwasmbsgrvéche passport paper and CONFI RM 1301

could be carefully separated usin noderate force wi,th very little of the
baper tear i ng. . ExaATnEestOSSRORpARk: Y MASKEEORNPA SoUEBARS FY HESAMHPEIhs

erbossed W tyf R uidd)5 PR SAckeP QTROPSELlsAhs iR whf B GRORLET

deep squar e are m croneters surrounde

which are 15 @inpefiileairabbilti I0R°@t Alelamindingeadiitibral Mk nh@ingrwad dhsefved]
their top surface. The CONFIRM 1301 security |lam nate was pressed agai nst

an enbossi ng teswting B0a slight degradadion iretheivagesquabty.t he desired pattern in a
conpression nol ding press. The .enbossing,tool wa onprised of SILASTIC J.
(3 LASHC 3 is a ShmatiRet BpsERdnie SePapLy s SO RSP BN ey ORLPARSY 2t
Mdland, M chjgdgn: tfridonl eIt SSsho hdgef E6reBlicating that the interfacial adhesion

between the paper and the embossed film was greater than the internal strength of the

paper.

20 Example 6
A piece of CONFIRM 1301 security laminate was embossed with a pattern.

("CONFIRM 1301" is a security laminate with an ethylene-acrylic acid adhesive,
available from 3M Company of St. Paul, Minnesota, USA.) The pattern comprised an
array of 25 micrometer deep square wells that are 340 micrometers wide and

25 surrounded by walls which are 15 micrometers thick at their base and 5 micrometers
thick at their top surface.

The CONFIRM 1301 security laminate was pressed against an embossing tool
containing the inverse of the desired pattern in a compression molding press. The
embossing tool was comprised of SILASTIC J. (SILASTIC J is a silicone elastomer

30 available from Dow Corning Co. of Midland, Michigan, USA.) The press utilized was
a Wabash model 20-122TM2WCB press from Wabash MPI of Wabash, IN.  The
temperatures of the platens were 140°C. A pressure of about 1.8 MPa was appiied for



7 DEC 2004 WO 01/96099 PCT/US00/28719 -21 a Wabash nodel 20- 122TIVIZV\C$DEEZBM
press from Wabash MPI of Wabash, IN. The tenperatures of the platens were
140C. A @iesidesn of about 1.8 MPa was applied for about ficqepdsyasdgs. The

| oad was applied for an additional 5-10 nhgut es while the platens were
cooled to about 75C. The platens were thern“opened and the enbossed 5 film
was renoved fromthe enbossing tool. The_enbossed filmwas then im

usi ng an EPS @rﬁmsnwmﬂisdoad Wiep @ppliad for an %@&%ﬂﬂahé’r]é) iR e v qEerQ)n

Inc. of Torr California, u Wi th rrent/ end, i nkj et
inks (cartri ?&ggﬂ waregwﬁf%dg %08 Q&@aﬁﬁgﬂ%m%ﬁ c(p(‘?BF‘g%ﬁ‘dﬁ}o?ﬁlRﬁ’%e
Associ at es | §m vMs ﬂe%@eg}bﬁr}he MnsbistanoolUSA) . Some 10 slight feathering
of the inks was observed. A piece of passport paper was placed on top of

the i mage, and t heA aiRite of20 parts RAOL YRIM SDOBIE INF-1Q, 60 phiis idogdeipybazohbl,
passport lam nator with an interface tenperature of about 120C. After
| ami nat¥ ng, aaémRﬁﬁﬁlwatﬁkww@neﬁ@redn&mxam@&aﬁéaated oatythe; qﬁ@bqswechm@ p@ht

degradation i eto ra.t
embossed 111 e PREpIRRER18NRet o Bapy ¥t Bl oAt RS0 fiet 86
paper tore, iyebal NY9, ti‘@écéaﬂﬁ%kﬁkﬁﬂénaﬁhéd ira8%h 9P 101 ween the paper and
the enbossed filmwas ‘greater than the internal strength of the paper. 20
Exanpl e 6 A pi ece Hie @bdsseMithB0/Ahs sleantimiaiyd sing natBPSEN STHDES «COWORN 850
pattern. ("CONFIRM 1301" is a security lamnate with an ethylene-acrylic
aci d adhesi vénkietpunterigvailapledrom 4 écﬁﬁfaﬁy ngf oS{ orramg) Cakﬁ@ﬂﬁé,sHSé) eggaPsd The

patterp conp e r.o L_de |l 340
mcr on or o vy e Bve MRl iler s (R Blaqt BRGIBs et ARG Ci
at their baseo2008% (8016F)0REHEVSES Aﬁabakteﬁtrnéh@na}&eogr@w M@&?ar? hgs@‘@\lpm\/l
1301 security lam nate was pressed agai nst an enbossi ng tool” 'containing

the inverse @ésulting gt esbibibed Jtugh wolon densiyrasdesséliont hnd stiampness wath. noTbleed
enbossi ng tool Waﬁ g;g)rl sed SILASTIC J. (SILASTIC J is a silicone
el ast omer 30 P& At Sk ‘Corni ng Co. of Mdland, Mchigan, USA.) The

press utilized wasy of N8B SPPSher 4Whs P ld RN BF BRImbEd Mn4RAS hafibus

Wabash, IN. The
15 was laminated using a TLC Model 6060P passport laminator with an interface

temperature of about 120°C. After laminating, the image quality remained unchanged.
Upon attempting to separate the laminate at ambient conditions, the passport
paper and CONFIRM 1301 could be carefully separated using moderate force with
very little of the paper tearing. '
20
Example 7
- A piece of CONFIRM 1301 security laminate was embossed with a pattern,
The pattern comprised an array of 25 micrometer deep square wells that are 125
micrometers wide and surrounded by walls which are 25 micrometers thick at their
25 base and 16 micrometers thick at their top surface. The CONFIRM 1301 security
laminate was pressed against an embossing tool containing the inverse of the desired
pattern in a compression molding press. The embossing tool was comprised of
SILASTIC J. The press utilized was a Wabash model 20-122TM2WCB press from
Wabash MPI of Wabash, IN. The temperatures of the‘ platens were 140°C. A
30 pressure of about 1.8 MPa was applied for about five minutes. The load was applied

for an additional 5-10 minutes while the platens were cooled to about 75°C. The



t enperatures of the platens were 140C. A pressure of about 1.8 MPa wa$ [E( 2004
applied for 7 DEC 2004 WD 01196099 PCT/ US00/ 28719 -22 ab ' L nut es.
The Ioad“(/%g”%?ﬁ%s\ ied for an additional 5-10 m nutes whil e%éﬁgﬂgﬁ%{%ns wer e
cool ed to about 75C. The platens were thef3opened and the embossed film
was renoved fromthe enbossing tool. A mxture of 20 parts POLYPLASDONE

| NF- 10, 60 paplatens sepe eyl opened ol  the Bmbosbed ilmawhs ramdved frars the epbpeging The
m xture was coated onto the enbossed side of the filmusing a #14 Mayer

rod (nom nal @&} thickness = 0.032 mm R D Specialties of Wbster, NY).

Thaged usi g an EPCecabsTenHA G Magsd tope M RN SE BV CREBR ARE s
E " e, =~ . ; . . : _

o end i ni et TEEDBASE favalitte EARUT ERSA) LRAKT FBRAnce Tl PUBHT eadippEd
from M$ Assogitht sigmetddyeoblehdkrkjex iigks, (detteidggadROSAP0108h¢blackdsand iARC-

| mge exhi bited hlﬁgh color density and excellent |ine sharpness with no

bl eed or feab0RO0BAJcplorEem MIB ohssociatesi lagcobiake L tMishigan, Wad)pl hed
on top of the i e, and th nstruction, 15 was,l am nat ed using a (L
Vodel 6060 pisaRts Ikttt Mt dotd deh R LRty o $epnstS iy et oc
After |am natﬁinrﬁathﬁzﬁﬁg hetREE &318dsi ty renmined unchanged. Upon attenpting to
separate the ['am nate at anbient conditions, the passport paper and

CONFI RM 1301 coul dAljfeceaufphsspbyt paperawad placedinrtgp b diey imtage f owdabe eorsbructien y
little of the paper tearing. 20 Exanple 7 A _piece of CONFI RM 1301 security
| ami nat® was wabdysBaiedi vng apdiCeAvodel THRO0B A pRssport claminatare ith, an riptegfage 25

oy vl s whi chreretoe o Bout1edt, R pateallh o FHBL DY SR T HHOHET G
thick at thei 5bsk%d§1lé§xilﬂ!|¥§in Jwy%ﬁld@%{lﬂ% ifi @ linkdg¥ quhiaygi nat e was pressed

agai nst an enbossing tool containing the inverse of the desired pattern in
a conpressi on nol dAngttemptwas fiade trbepacitathetenblosseasfilmdigmithephssiort SINeAs8T] C
J. The press utilized was a \\bash nodel 20-122TMWCB ss from a\é\ﬁbash

. r
NPI of \NabashATIPRRE SAGitoDsy ki, RASSROTh PaRH SO% HICUREng et tha geripgial adhesion
15 between the paper and the embossed film was greater than the intemnal strength of the
paper.
Example 8

A piece of CONFIRM 1301 security laminate was embossed with a pattern.
20 The pattern comprised an array of 25 micrometer deep square wells that are 125
micrometers wide and surrounded by walls which are 25 micrometers thick at their
base and 16 micrometers thick at their top surface. The CONFIRM 1301 security
laminate was pressed against an embossing tool containing the inverse of the desired
pattern in a compression molding press. The embossing tool was comprised of
25 SILASTIC J. The press utilized was a Wabash model 20-122TM2WCB press from
Wabash MPI of Wabash, IN. The temperatures of the platens were 140°C. A
pressure of about 1.8 MPa was applied for about five minutes. The load was applied
for an additional 5-10 minutes while the platens were cooled to about 75°C. The
platens were then opened and the embossed film was removed from the embossing
30 tool.
A mixture of 20 parts POLYPLASDONE INF-10, 60 parts isopropyl alcohol,

and 20 parts water was prepared. The mixture was coated onto the embossed side of



30 pressure of about 1.8 MPa was applied for about five m nutes. The 1 bEQIN
was applied for an additional 5-10 mnutes while the platens were cool ed

t o about wipisiste 7 DEC 2004 WO 01/96099 PCT/ USO0/ 28719 pgidmhens were

t hen opened and the enbossed fil mwas rempved fromthe enbossing tool. The
enbossed fil mwas then imaged using an EPSAN STYLUS COLOR 850 i nkj et
printer (available fromU S Epson, Inc. of Torrance, California, USA)

equi pped 5 witha fihgwimgta/ HdViayermdd {miaiea! watkbickness +10i3genmARCDSS 20 IS of
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tenperature of "about 120C. After lam nating, a snall amunt ©
f eat herd ng wawith ggmentédye blesd|inkjey inks Eavteidgess ARJHS02EIN8a blacion and ARE-
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CONFI RM 1301 grefesthifing batweaipésloas enbossed with a pattern. 20 The pattern

conprised an array of 25 microneter deep square wells that are 125
m cromet ers w de aAdisagrof passged fapenvahd gacedi onitopoé ti@Smage,r ondethe congthiotibn at

t hei d 16 m t ' heir t f . The CONFI RV 1301
e e 00 1E meromeL et Sk o Wiy Lop s ace T e o
oo o, ks S ot ARGSSAO IR 00 S B
Wabash nodel 20- 12ZAMaW6Bt Rheaadé t@%@a%ﬂé@nﬁﬁkseﬁfﬁlm e gﬁﬂgp«?\_/rgﬁaper at

tenmperatures of the platens were 140C. A pressure of about a_was
appl i ed for adshients ¢apditipngutlde. papsport pagtr wors, indjslatiegl that she amteefacialt adhesibn

5-10 m nut whi | h | at dt b 75C.. Th | at
Then opened AERLMEASBCE e FPRAST AL T RO e Bednsas frsoeth of the ©
15 paper.

Example 9
A piece of CONFIRM 1301 security laminate was embossed with a pattern.

("CONFIRM 1301" is a security laminate with an ethylene-acrylic acid adhesive,
20 available from 3M Company of St. Paul, Minnesota, USA.) The pattern comprised an
arrangement of cylindrically shaped posts packed in a square array with a center-to-
center spacing of 150 micrometers. The post diameter was 110 micrometers at its base
and 92 micrometers at its top surface. '
The CONFIRM 1301 security laminate was pressed against an embossing tool
25 containing the inverse of the desired pattern in a compression molding press. The
embossing tool was comprised of SILASTIC J. The press utilized was a Wabash
model 20-122TM2WCB press from Wabash MPI of Wabash, IN. The temperatures of
the platens were 140°C. A pressure of about 1.8 MPa was applied for about five
minutes. The load was applied for an additional 5-10 minutes while the platens were
30 cooled to about 75°C. The platens were then opened and the embossed film was

removed from the embossing tool.



30 tool. A mixture of 20 parts POLYPLASDONE | NF-10, 60 parts isopropyIREC 200
al cohol, and 20 parts water was prepared. The m xture vvasgcr?ﬁ%)eg? to the
embossed ¥R QYW 7 DEC 2004 WO 01/ 96099 PCT/ US00/ 28719 - 2. %281 usi ng
a #14 Mayer rod (nom nal wet thickness = @%32 nm R D Specialties of
Webster, NY). The coating was then dried in an oven at 100C. The enbossed

filmwas then i magedfitksintigtued chRiIhSIbhiGs GHIOR4350indenKpret splidsbasis) and
(available fromU S Epson, Inc. of Torrance, California, USA) equipped 5
with pi gnent/ 80 gaiss wateri{inejudingiwater from the biadps smabomdors pogparesl. ack) and ARC
S020089 (color) from M S Associates Lnc. of Lak | O M.chi gan, .USA). The
resul ting i mage exht BPEEY Hﬁ"ﬁWGCS‘PIBP”%‘éﬂwéﬁtEfr‘nénﬁKgiQegﬂicéml%H ??@'qg H3RSRRE s
with no bl eed f ' e e S
pl aced on tOpalgﬁﬂ?%g@.ih%éétg%é%déﬁgaggﬁlgﬁrgt&uﬁtggéﬁﬁ%o%sﬁ]{i‘%m nat e usirwria\gé’aa
TLC Modgl 606QRppAYS PPKiS idka@LéRéOEonipdsitioafvdsioafelaging 4 #TP8MAbIR] Gondhlut

120C. After lamnating, the inmage quality remained unchanged. An attﬁgpt
was nmade to seyehthitkndashe 8983 gumY ontd thef ¢ndmssddesida s dbe tC(gEBHicMaHOla hent

conditions. The passport paper tore, jndicating that the interfacial
adhesi on bet #@ gtW%WéF%ﬁHeﬂﬁéognﬁossed filmwas greater than the

internal strength @€ a@raﬁél&?giﬁng?&ﬂnﬁ'r ?f%‘ﬁfa?é‘%%%‘&?%m' M50 lrom

security | am nate was enbosse a patt M 1301" 1s a

security | am MugesswiCdipadt Walid, 27eor Redey] USAaAIRFAlNE426/53,a trdde desnbiidyl for
from 3M Conpany of St. Paul, Mnnesota, USA.) The pattern conprised an
arrangéfent ofethylenevinyl cadetate shatase bindes tesnubsierk egvdilablg  &gmmr AlraPreducts tanda
center-to- center,s in 150 g cropet.er T t.gdi.ameter. s 110

m crometers a[&‘F’t"_écaE:é% &aﬁl?“ rp@%_&?’é‘ﬁ’sﬁg‘f‘ mgﬂr"f ﬁirgfie %Mfi‘_l RM
1301 secur| tyff&a'&' fgbfindted RERR0 AQRISIUTGR EMIOSAIPG t @O/ NerdGurs 0gbaIdF NY
the inverse of the desired pattern in a conpression nolding press. The

enbossi ng t oolwiaisgtmHE.sed of SILASTIC J. The press utilized was a Wabash
nodel 20-122TMRWCB press from Wabash MPI of Wabash, I N. The ten&g}iatures of

the platens were 14(e embgspassEloy waytheaigaged usmampERSON: S HIYLLEH QB $ab
five 15 inkjet printer (available from U S Epson, Inc. of Torrance, California, USA) equipped

with 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.

20 A piece of passport 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 a\bout 120°C. After laminating, the image quality remained unchanged.

Significant force was required to separate the passport paper and CONFIRM
1301 at ambient conditions.

25

Example 10
A mixture comprising 13 parts FK310 silica, 25 parts isopropyl alcohol, 49
parts water, and 13 parts AIRFLEX 426 was prepared. This ink receptor composition
was coated using a #22 Mayer rod (nominal wet thickness = 0.050 mm) onto the
30 adhesive receptive side of CONFIRM 1301 laminate that had not been embossed with

any pattern (i.e., “flat”, as received), followed by drying in an oven at 70°C. The film



m nutes. The | oad was applied for an additional 5-10 mnutes while t C 2004
pl atens were 30 cool ed to about 75C. The platens were then opened an W:h“e
enbossedyfd renoved fromthe enbossing tool. 7 DEC 96099
-25 PCT/B?O%@Z%%Q A first mxture conprising 20 parts A rlfclqggsrﬁ}?gq I nder
(on a solids basis) and 80 parts water (i2fel uding water fromthe binder
emul sion) was prepared. A second m xture conprising 10 parts FK310 silica,
18.9 parts i swps eyl embakableal the Sbatkd pradd atiliwiien, WaBash madéls20-he2TM2WCB

m xture and 0.33 parts ZONYL FSN was 5 prepared. This ink receptor
conposi ti on wW§S<coated using a #10 Mayer rod (nom nal wet thickness = 0.023

to th nb ' f the CONFI 1..Th ti dried,
oven at 100 C. PRa160% DlaleS Boerhust otest fom s B poceiieroh VG ves appted "
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Pennsyl vania, USA- ZONYL FSN is a trade designation for a fluorinated

surfactant, aieavadment therambossing thobomhe desulimgrmbosed. pattern WrhpriisedtanrarraPE.
The enbossed f| was then imaged using an ERSON STYLUS 850 15
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M chi gan, USApp siitfece.r esul ting i mage exhi bited high color density and

excellent Iine sharpness with no bleed, or feathering between colors. 20 A
pi ece % passport Bhpembogsed fiirmcuas then iragedfusingean FRHON SRYLUSCOLOR 850

construction . l.am nat usin LC Model 60P QOr 1 lnator with
an interface mﬁ%ﬁﬁ%’? &t Eﬁvgfagqle Bﬁgpaséﬁs%% p@ﬁgqrrgﬁpcﬁifqiﬁcgpat ng)n%@pe\gn
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passport paper aiEReREP R e T st HAN (GPFRESY ARETHOIGE (RcErRAIThRC e
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

15 or feathering between colors.

A piece of passport 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 120°C. After laminating, the image quality remained unchanged.

An attempt was made to separate the embossed film from the passport paper at

20 ambient conditions. The passport paper tore, indicating that the interfacial adhesion

between the paper and the embossed film was greater than the internal strength of the
paper.

Example 11
25 A mixture was prepared comprising 9.3 parts poly(vinylpyrrolidone)
(Mw~1,300,000, available from Aldrich, St. Louis. Missouri, USA), 6.4 parts
MICHEM PRIME 4983R, 84 parts water. (excluding the water in the MICHEM
PRIME 4983 R), and 0.3 parts SILWET L-7607. MICHEM PRIME 4983R is a trade
designation for a polyethylene-co-acrylic acid dispersion available from Michelman,
30 Inc. of Cincinnati, Ohio, USA. SILWET L-7607 is a polyalkylencoxide modified
polydimethylsiloxane surfactant, available from OSi Specialties, a subsidiary of Witco

Corp. of Friendly, WV. The composition was coated using a #22 Mayer rod (nominal
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0. 050 nun) onto the 30 adhesive receptiveyside of CONFI RM 1301 | ami nate
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or feathering between colors. A piece Of passport paper was placed on top
of thelDnmage, ofBf nitreneen deepisduarnwellsathat @ail 28 ndcroustarg wideldnd dndednd&DBPP
passport lam nator with an interface B tenperature of about 120C . After .

| aminating, tWells weid ayee5i Ripromesiens thigk ah eitambrsa and Sapicermpetemabicketdheip
separate the ﬁo?&?fa%g filmfromthe passport paper at 20 anbient
conditions. T passport paper tore, indicating that the interfacial

adhesi on between tring flaPess tAddpridied sfesagsbsidd iddasngdd Bt &T0C hRjet bHBter
internal strength of the paper. Exanple 11 25 A mixture was prepared
E@DI imkfet om

conpri si ng 9. &yppeds withl aquedusyingyr P i2J6aay a frade destpotiondor avdes
Aldrichy St. Lodl s vadasis Tam ‘the Eidwiett-pachial [Corp. of Palo Alto, California, The
resulting image exhibited high color density and excellent line sharpness with no bieed
or feathering between colors.
An opaque backing material was prepared by using a #22 Mayer rod (wet
thickness = 0.050 mm) to coat SANCURE 1601 onto a piece of backing film.
20 (SANCURE 1601 is a trade designation for a waterborne dispersion of an aliphatic
urethane polymer, available from B.F. Goodrich Specialty Chemicals of Cleveland,
Ohio, USA)) The backing film comprised a 0.56 mm thick film of EASTAR 6763
(available from Eastman Chemical of Knoxville, Tennessee, USA) filled with 4% by
volume titanium oxide particles. The coating was dried in a convection oven at 70°C.
25 The coated surface of the backing film was contacted with the imaged surface of the
PVC film and the construction was laminated using a Model 5560-SS1 roll laminator
(available from the Thermal Laminating Company, Evanston, Illinois with the first set
of pressure rollers operating at 135°C and the second set of rollers set to 163°C. After
laminating, the image quality remained unchanged.

30 To assess the interlayer adhesion, a piece of SCOTCH BRAND 471 tape (3M
Company of St. Paul, Minnesota, USA) was applied to and slowly removed from the



M CHEM PRI ME 4983R, 84 parts water. (excluding the water in the M CHEMj¢r 2001
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M chel rr&n(?&é%&lggnc. of Cincinnati, Chio, USA SILWET L-7607 is a
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Pent apl ast of Anerica, Inc. of Gordonsville, Virginia, USA. ) and dried in
a convection oven at 70C. The filmwas then enbossed on the coated side

utilizing a corrprﬁse'lsni] n E‘D| ding 5 apparatus (Mdel S400R- X91- X- X-X4-D from
t he Rucker Phi Co—?—éﬁ-é— tenperatures of the platens were 170C and a
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a trade designation for a desktop inkjet 15 printer available fromthe
Hew etlf- Pack il aniiatep .wiole fBel platahs ever€aboledrtni abouT38°C esThe iplagerisnage then
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wat er bor ne dinspemstetNwitfe 20 sbrrqlhaled Gyundishrhich ped RSehicramatersadhiok 4trdgirB. F.
Goodrich Specialty Chemcals of Ceveland, GChio, USA.) The backing film

conprised a bBass@ndmt mhitioknetens thiok artheT top 87H8e. (avail abl e from East man

crem e of Kooyl Temnessee St (Lot Uh S AbUTS gpiom
(Mw~1,300,000, available from Aldrich, St. Louis. Missouri, USA), 6.4 parts
MICHEM PRIME 4983R, 84 pﬁrts water {excluding the water in the MICHEM
PRIME 4983 R), and 0.3 parts SILWET L-7607. A second mixture was then
prepared comprising 87 parts of the first mixture and 13 parts water. The second

20 mixture was coated onto the embossed PVC film using a #14 Mayer rod (nominal wet

thickness = 0.032 mm). The coating was then dried in a convection oven at 70°C.

This film was then printed on the embossed side using a HP 870C inkjet printer
equipped with aqueous inks. The resulting image exhibited high color density and
excellent line sharpness with no bleed or feathering between colors.

25 ' An opaque backing material was prepared by using a #22 Mayer rod (wet
thickness = 0.050 mm) to coat SANCURE 1601 onto a piece of PETG backing film
(0.56 mm thick film of EASTAR 6763 filled with 4% by volume titanium oxide
particles),-followed by drying at 70°C. The coated surface of the opaque backing was
contacted with the imaged surface of the PVC film and the construction was laminated
30 using a Model 5560-SS1 roll laminator (available from the Thermal Laminating

Company, Evanston, Hlinois with the first set of pressure rollers operating at 135°C
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applied for about five mnutes. The | oad was applied for an additional 5 10
10 minutes while the platens were cooled to about 38C. The platens were
then opened and t sed filmwas renoved fromthe enbossing tool. The
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that are 125 nicr dnpivtu® waLgrepardd sommpasing eol phits Wik pply@hinglchivrzle2bo-vinyl
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second m xture was then prepared conprising 87 parts of the first mxture
and 13 parts PECefilm T4 78 enonthickOclrarxpaly@inyh shlodde)e il nvalabkefrembikskoerP\V/C
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sharpness Wi t thigi@el e€theQoafigatdnesddibnbletlhy® T th® hiktSre was applied to the freshly
coated PVC film using a #36 Mayer rod and dried at 90°C. The coated surface of this
film was then embossed utilizing a compression molding apparatus (Model S400R-
X91-X-X-X4-D from the Rucker Phi Co.). The temperatures of the platens were
20 170°C and a pressure of about 2.2 MPa was applied for about five minutes. The load
was applied for an additional 5-10 minutes while the platens were cooled to about
38°C. The resulting emboss comprised an array of 25 micrometer deep square wells
that are 125 micrometers wide and surrounded by walls which are 25 micrometers
thick at their base and 16 micrometers thick at their top surface.
25 A second mixture was prepared comprising 9.3 parts poly(vinylpyrrolidone)
(Mw~1,300,000, available from Aldrich, St. Louis. Missouri, USA), 6.4 parts
MICHEM PRIME 4983R, 84 parts water (excluding the water in the MICHEM
PRIME 4983 R), 0.3 parts SILWET L-7607.
A mixture comprising by weight 87 parts of the second mixture and 13 parts of
30 water was coated onto the previously embossed and coated PVC film using a #14
Mayer rod {nominal wet thickness = 0.032 mm). The second coating was then dried in

a convection oven at 70°C.



25 An opaque backing material was prepared by using a #22 Mayer rod (wet ML
t hi ckness = 0.050 mm to coat SANCURE 1601 onto a piece of PETE backing
film (QuSBidhase thick filmof EASTAR 6763 filled wth 4%y y@bgRoet i tani um
oxide particles), followed by drying at 70C. The coated surface of the
opaque backing was contacted with the i+fged surface of the PVC film and
the construction was |am nated 30 using a Mddel 5560-SSI roll | am nator
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(10 % vi nyl hameinating Copany, Jtvanstonalliziolsavitte ther finst g4t df ipodssursirolldre operating
M ssouri, USA arts, D et hyl Syl foxi de, 4 rts PYCAL 94, and 1 part
S LVET | L- 7601 o Theracrondzset oh el ioton Lo Ge o Ater JHaiald die (inge
"flat', as r W%%@;{&&Mg%@en(o- 178 mmthick clear poly(vinyl chloride)
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Virginia, USA) uSipog a@teﬁ@;ﬁn@h&@égaﬁﬂd tHOP V' Eefilnt Fofkihe FETG Ba&l8ay, ik FWid
dried in a convection oven at 90C. To increase the thickness of the
coati A8, an Blaitetepirdicatimgethabthe: interfacial adkesioasbetppen die baskinge coatdng lapd

coated PVC fjl musing a #36, Mayer rod and dri.e C. The coated surface
of this fi |1%ﬁ§e Wgﬁreé'f‘ﬂf&g%%'eﬂﬂtﬁ“g]ﬁ“ﬁ @6&%€{égjﬂﬁn nol di ng appar at us
(Model S400R- X91- X- X-X4-D from the Rucker Phi Co.). The tenperatures of
the platens were 20 170C and a pressure of about 2.2 MPa was applied for
about five m nut eExamiple Ildoad was applied for an additional 5-10 mi nutes
while the platens were cooled to about 38C. The resulting enboss conprised

an array of 25 ni ér pitse ! G&dp mmuthick dlear| polytvingd chlosidep Gl (avatlable fEomi de
and sygr Oundﬁfjoc%er@énltgple\{gg io%ﬁn?érﬁ:a?ﬁc%f é&%tngiﬁe, Virginia, USA.) was embossed
utilizing a compression molding apparatus (Model S400R-X91-X-X-X4-D from the
Rucker Phi Co.). The temperatures of the platens were 170°C and a pressure of about
4.8 MPa was applied for about five minutes. The load was applied for an additional 5-
10 minutes while the platens were cooled to about 38°C. The platens were then
20 opened and the embossed film was removed from the embossing tool. The resulting
emboss comprised an amay of 25 micrometer deep square wells that are 125
micrometers wide and surrounded by walls which are 25 micrometers thick at their
base and 16 micrometers thick at their top surface.
A first mixture was prepared comprising 9.3 parts poly(vinylpyrrolidone)
25 (Mw~1,300,000, available from Aldrich, St. Louis. Missouri, USA), 6.4 parts
MICHEM PRIME 4983R, 84 parts water (excluding the water in the MICHEM
PRIME 4983 R), and 0.3 parts SILWET L-7607. A second mixture was then
prepared comprising 87 parts of the first mixture and 13 parts water. The second
mixture was coated onto the embossed PVC film using a #14 Mayer rod {nominal wet

30 thickness = 0.050 mm). The coating was then dried in a convection oven at 70°C.
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Exanple 14 A piece of 0.178 mmthick clear poly(vinyl chloride) film
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the pl atens WehRatd®EodddiRsBhessure of about 4.8 MPa was applied for
about five m nut gs.é)g?]e ?%aél was applied for an additional 5- 10 m nutes

while the platens were cooled to about 38C. The platens were then 20 opened
and the enbossed fil mwas renmoved fromthe enbossing tool. The resulting
enmboss conprised aExamplldof 25 nicroneter deep square wells that are 125

i cronggers wide and gusRUAded AR bhda Y Ehiiishe? Ph BERAAISABINE A
INF-10, 45 parts isopropyl alcohol, and 45 parts water. A diluted SANCURE
dispersion was prepared comprising 2 parts SANCURE 1601, 1 part isopropyl alcohol
and 1 part water. An X-PVP/SANCURE dispersion was prepared comprising 1 part
of the diluted SANCURE dispersion and 5.25 parts of the X-PVP dispersion. The X-

20 PVP/SANCURE dispersion was mixed with poly(vinyl chloride-co-vinyl acetate) resin
(available from Aldrich Chemical Co., St. Louis, Missouri, USA (catalog #18.297-4) in
a ratio of about 5.95 parts X-PVP/SANCURE dispersion to 1 part of the poly(vinyl
chloride-co-vinyl acetate) resin.
This ink receptor composition was coated onto a piece of PETG film (0.56 mm
25 thick film of EASTAR 6763 filled with 4% by volume titanium oxide particles). Three
pieces of SCOTCH MAGIC TAPE 810 (available from the 3M Company, St. Paul,
Minnesota, USA) were applied to each edge of the PETG film to serve as spacers and
the coating was applied using a #60 Mayer rod. The coating was then dried in a
convection oven at 70°C.
30 The coated surface of the PETG film was then printed using a SuperImage
MediaPrinter 700 (available from Superlmage, Mission Vigjo, California, USA)
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PVP/ SANCURE di spersion was m xed wth poly(vinyl chloride-co-vinyl acetate)
resin (avai Indaberifg aerouf\Rfimi lwidhend ¢80 mBoin leGgth wasuiug frokh Seeolly cardmger

(catal og #18. 97;523 [ rati OV?C{/ about 5.95 parts X- PVP/ SANCURE
di spersion t Sradasidn e ainge 302 ey bsteaty Berdigaocamps to e wRRey anddhe;
15 lower crosshead of Instron via a filament tape (SCOTCH BRAND 890 available from
3M Company, St. Paul, Minnesota, USA). The crosshead speed was 6 inches/minute.
The experiment was repeated in triplicate. The average force required to separate the

laminate from the backing was 0.945 Newtons/millimeter.

20 Example 16
A mixture was prepared comprising 18 parts of a poly(vinyl chloride)-co-vinyl
acetate copolymer (14 % vinyl acetate substitution, available from Aldrich, St. Louis,
Missouri, USA) and 72 parts acetone. The mixture was coated onto a piece of
unembossed (i.e. “flat’, as received) PVC film (0.178 mm thick clear poly(vinyl
25 chloride) film available from Klockner-Pentaplast of America, Inc. of Gordonsville,
Virginia, USA.) using a #36 Mayer Rod (wet thickness =0.082 mm) and dried in a
convection oven at 70°C. The coated surface of this film was then embossed utilizing
a compression molding apparatus (Model S400R-X91-X-X-X4-D from the Rucker
Phi Co.). The temperatures of the platens were 170°C and a pressure of about 2.2
30 MPa was applied for about five minutes, The load was applied for an additional 5-10
minutes while the platens were cooled to about 38°C. The resulting emboss comprised

an array of about 40 micrometer deep square wells that are about 125 micrometers
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25 thick fLl f o EASTAR 6763 filled with 4% by volunme tit
parti cl es\&b 0%@’5% pi eces of SCOTCH MAG C TAPE 810 (avail g@ﬁ%'ﬁ%qﬁhe 3M

Conmpany, St. Paul, M nnesota, USA) were aplied to each edge of the PETG
filmto serve as spacers and the coating was applied using a #60 Myer

rod. The e0at Ll ¥aPerRRRAE bedllinRichCRBMSGI AmRYSfadt RE YT DRcoRR" e

surface of the m was hen printed using a Superl

700 (avail abl ebdutmrﬁuﬁﬁndwf@glackbﬂ&air@?}; Mirgjce, California, USA) 7 DEC 2004
WO 01/96099 PCT/ US00/ 28719 -32 equi pped wi th aqueous inks. The resulting

i mage exhibited hi %smn@mlw@mswawmmredecamnsmmm pzm éHéFIpEKs%Zﬁvmlﬂlpam |
bl eed feath th | Th f I m’
vas cont act ecAPIFTh 5P Eue 09 PARYGHRET 4 Pt DAL URPBk I RAlTs BORDOu AR
chloride) fil %ﬁ.’l‘ﬁEb@ﬁﬁeb é'lAﬁ?Eﬁe'ﬁdé?»FgﬁQﬁén P&rgtl&gérﬁs\;mﬁfaceéteﬁﬁfe&' tﬁgder eprﬁrlsx&I

Gordonsvill e, rginia e construction “was | am nated using

Model 5560- SSavailablel fromnAinaProtudta\aatl Ghemicdls @@o. tdfeAllirswn| Peaiylvatia nUSA
Conpany, Evanston, Illinois with the first set of pressure rollers
operating at ZENY ESiNis mdrade designasion for arfbiarisated surfagtant; ggalabls frem E. L

| am nating, t ual i t .hed u The i

adhesi on was Qgg@gg‘%ﬁ\r OLHTEQUPF%F ‘Hgmﬁeﬁg]gﬁg‘gg ﬁ&(;ljééltm%?oci\?é@%

measur ed usin MREAL ﬁ(olnpg% ak

Il11inois, USA)g Cbrg%gmgghlcgg gﬁg)g’ped \L‘/‘\nﬂtgh ab %:gﬁhlggﬁ(%l (c:gl’ dﬁlééllgrl ps of

sanpl e40 neasuri ng Tadnk ra’tﬁpmmﬂesxaadwkﬁ)@ppmﬂltmﬂeemmd%smhﬂ;rfﬂdé of ther@V Qe

I D card (Il ong r di mension) . The lam nate and the substrate were each
clanped to th&mpsBE agid0dayer sod goriminal wetkstigkaest= P28 ram).v i Hnecorting weast

tape (SCOTCH o3M Conmpany, St. Paul, M nnesot a,
USA). The crogﬂéﬁ §§g%g ecﬁgxggvén en?g/% nute. The experi rrent was repeated

in triplicate. T @SssR6P sirfice SvdsQlibh iShel QusHRRPAFE B1A00CprisRMeqdbsed WRI
t he backing was 0.945 Newtons/mllineter. 20 Exanpl e 16 A m xt ure was

prepar ed conppigsientediskyaiPd 186C ds ptragé desigriation Fara disktopankjenpfintenaetlable
Coui s, T3 ssofiPm (o= PAophrcarpact B, Alfe CHivine ke CoWEER BHES o
pi ece of exhibited high color density and excellent line sharpness with no bleed or feathering
between colors. A silicone coated polyethylene terephthalate (PET) film was
contacted with the image surface. A combination of heat and pressure were applied to
this construction using a Model 5560-SS1 laminator (available from the Thermal
20 Laminating Company, Evanston, IL) with the first set of pressure rollers operating at
135°C and the second set of rollers set to 163°C. After laminating, the silicone coated
PET film was easily separated from the imaged surface of the film. The imaged surface
of the film was rubbed with light hand pressure using a moist paper towel and the
moist paper towel remained substantially free of colorant.

25

Comparative Example 1
A mixture was prepared comprising 20 parts POLYPLASDONE INF-10, 60

parts isopropyl alcohol, and 20 parts water. The mixture was coated onto the adhesive
receptive side of a piece of CONFIRM 1301 {aminate that had not been embossed with
30 any pattern (i.e., “flat”, as received), using a #14 Mayer rod (nominal wet thickness =

0.032 mm). The coating was then dried in an oven at 100°C.



unembossed (i.e. "flat', as received) PVC film (0.178 mm thick clear 7 gc 20
poly(vinyl 25 chloride) film available from Kl ockner - Pent apl ast of Anerica,
Inc. of Gordepsnille, Virginia, USA) using a #36 Mayer Reg(swehsiihi ckness
=0.082 nm and dried in a convection oven at 70C. The coated surface of
this filmwas then enbossed utilizing a éérrpressi on nol di ng appar at us
(Model S400R- X91- X- X-X4-D fromthe Rucker Phi Co.). The tenperatures of
the pl atens were 1TiCuaembasspd ebatirveasatheralmaged 2sing 30 BFSONaST ¥ppIS €OLOR

about five mnutes, The | oad wa pplied for an addjfjonal 5-10 mny

whi | e the pl a&¥ninkigsrsinggso aé{aﬂ%bie 2{9@14?33 E@O“Tﬁéc-r%éipﬂaﬁber pemig -éﬁfsed
an array of about 40 .w croneter ep, s 4 | a t
mcroneters \@uﬁjfﬁé Plgﬁ?“%ﬁ%%%@oﬁ%&%ﬁ@t‘iﬁ%?l@%ﬁ%ﬂﬁﬁg @?Jagg)oﬂﬁ%ed
by wal I's whi chpargnsapgst calb) ionP Nelse Assdelit Kinat of Paks drsie MRfligaad UFA)0
mcronmeters thick at their top surface. A second m xture was prepared
conpri s§ ng 10Sqme $lizhAfdRtHerXg 4T 6he hlts pas Dbserved o Arpgnel of glassploot paped waaplased

water, 64 parts NALCO 1056, 1.7 parts ZONYL FSN., 5 Al RFLEX 426 i rade
desi gnati on Ty topt oftheimage.rand the soastaictign sas faminaied difings? a}lf,cz M%dsell 38}%%?

fromAir Products and.Chem cals.Co.. of nto P vVapi L
FSNis at rad@sﬁé)ﬁaﬁ'éqait%nwﬁfgfm é&%fﬁc rtF‘ﬁI%%fgtH&s‘WP%fmﬁ a@@%rﬁgﬁl@ﬁ? ’otﬁéjl;l?(
| . duPont denPesguiliy tmaifdd Widhahgat on, DE. NALCO 1056 is a trade
designation for  a co¥| oi dal silica dispersion, available from Nal co
Chenical Co., Chicdpon attémptify Thissparatk thebeptats at ampiesi tomltionss theppdsspatt t o
t he enbossed surface_of the PVC fil m usi a #10 a/ay_er rod (ngom nal, wet
Lhi cknblis = papenan) CONFERMG AP haowldde caretily depastted 4o BRMRERE efee JULIoUS
70C. The enbotssed %urface was then imaged using a HP 1120C printer equi pped
wi th pignment SRS PAB- 1120C is a trade desi gnation for a desktop inkjet
printer available 15 fromthe Hew ett-Packard Corp, of Palo Alto,
California. The resulting image exhibited high color density and excell ent

| i ne sharpness wi tGompadatiee:Examplecdat hering between colors. A silicone

coat ed pol yethylene terephthal ate (PET) filmwas, ,contacted with the,imge
surface. A conbi nafi JA*BICh&d %ngg‘?ﬂ]@'% - ApPefsd ptogY(Y‘H?’Ierr"ﬁdon%?

Const ryigt | Ong&%\%ﬂ@jéo,'ﬁ@@e'avﬁ%% | %m'rﬁﬁ,t & g.%\aﬁi. | eilsBufi UBAC6 BhPaAs

20 Lam natin mpany, Evanston, IL) with the first set of pressure rollers
operating at MICHEM PRIME 4983R, 84 parts water (excluding the water in the MICHEM

PRIME 4983 R), and 0.3 parts SILWET L-7607. The mixture was coated onto the

adhesive receptive side of a piece of PVC film (0.178 mm thick clear poly(vinyl
chloride) film -available from Klockner-Pentaplast of America, Inc. of Gordonsville,
20 Virginia, USA.) which had not been embossed with any pattemn (i.e., “flat”, as
received), using a #22 Mayer rod (nominal wet thickness = 0.050 mm). The coating
was then dried in an oven at 70°C.
This unembossed sheet was then printed on the coated side using a HP 870C
inkjet printer equipped with aqueous inks. The resulting image exhibited high color
25 density and excellent line sharpness with no bleed or feathering between colors.
An opaque backing material was prepared by using a #22 Mayer rod (wet
thickness = 0.050 mm) to coat SANCURE 1601 onto a piece of PETG film (0.56 mm
thick film of EASTAR 6763 filled with 4% by volume titanium oxide particles). The
coating was dried in an oven at 70°C. The coated surface of the PETG film was
30 contacted with the imaged surface of the PVC film and the construction was laminated
using a Model 5560-SS1 roll laminator (available from the Thermal Laminating

Company, Evanston, Illinois with the first set of pressure rollers operating at 135°C



135C and the second set of rollers set to 163C. After |am nating, théDEC 2004
silicone oq PET filmwas easily separated fromthe i ce of
s A

the film maged surface of the filmwas rubbed with
pressure using a noi st paper towel and thgs.noist paper towel renained
substantially free of colorant. 25 Conparative Exanple 1 A m xture was

prepared conpidfiRg sg&riaa§étsotpﬁ3-1el¥Ps!—€§Q9\'st°tﬂF- MherS@midah ,ﬁteﬂegfgxﬁigg%ﬁegity

al cohol, and 20 parts water. The m xture was coated onto

receptive si deenefined yrichasgedf CONFI RM 1301 | ami nate that had not been
enbossed with 30 any pattern, gi .e., "flat", as recei vedg, usi ng a #14 Mayer
rod (nomi nal wet t Kocaehrss she-intglaggradhpgon, Bhdeceoaft $GgT RAND 471 depd waan

oven at 100C. 7. 20Q4 01/ 960 PCT/ US00/ 28719 34 IS, unenpbo

oheet “was. ¢ heRPAiR e At NGy dRMERSCRPTIA ERTERS ca gb TRy CotlBy + ARERVC
(avail agle fr 140 E 4 QF ; ' ' ) ; '

W th ptomont) Do spRrsRd Hom 16 bading ML Sy el Nl By ef b R
ARC- S020089 (intdriaypr 4diesioM S Associates Inc. of Lake Orion, M chigan, USA).
5 Sone slight feathering of the inks was observed. A piece of passport
paper was placed on top of the inmage, and the construction was |am nated

using a TLC Model €oéfRratpedspopted ani nator with an interface tenperature
of about 120C. After lam nating, the inage quality remai ned unchanged.

Upon atypenpt i ng t 0 AReRapP @b &dibpisidrAWal 3t Paill ammrfsm% £ ReH{ POIYPILASDONE
passport 10 paper and CONFI 1301 coul'd be careful | y separated using

nmoder at e f or cBNF10heist patteadsapnepyl hdcahabemnd €onuatsatvatee EAadiited S ANGCIUORKEr e

was prepared conprising 9.3 parts poly(vinyl pyrrolidone) 15 (Mw 1, 30Q, 000,
avail abl e fr oaﬁsmralpndvﬂs mﬁparﬁdaae@rgpnmngs PRIES S;%@X\BR,E 60U, Japarsisonyepyiealsaht VE

and 0 3 part s PRRR wABECAIFISRSANCIIRE dBehlth WhsRER el ol Bl
receptive si dgf @k diufideSANCURR Espdrtion £ sL78 pae bhe K-Bl/Patispeasion Vi nyl
chloride) filmavail able from Kl ockner - Pent apl ast of America, Inc. of
Gor dond¥i | 1 e, 20 Vilhisiink sgcepioncpmppyition wasccoated dngen péseb of $ET Grfilh{Ghy mm
pattern (1. e .l bR of EASTAR 6763 filled with 4% by volume titanium oxide particles). Three
pieces of SCOTCH MAGIC TAPE 810 (available from the 3M Company, St. Paul,
Minnesota, USA) were applied to each edge of the PETG film to serve as spacers and
the coating was applied using a #60 Mayer rod. The coating was then dred in a
20 convection oven at 70°C,
The coated surface of the PETG film was then printed using a SuperImage
MediaPrinter 700 (available from Superlmage, Mission Viejo, California, USA)
equipped with aqueous inks. The resulting image exhibited high color density and
excellent line sharpness with no bleed or feathering between the colors.
25 The imaged surface of the PETG film was contacted with a piece of PVC film
(0.178 mm thick clear poly(vinyl chloride) film available from Klockner-Pentaplast of
America, Inc. of Gordonsville, Virginia, USA) and the construction was laminated
using a Model 5560-SS1 roll laminator (available from the Thermal Laminating
Company, Evanston, Illinois with the first set of pressure rollers operating at 135 °C
30 and the second set of rollers set to 163°C. After laminating, the image quality
remained unchanged.

The interlayer adhesion was assessed by measuring the peel adhesion. Peel

adhesion was measured using Instron testing machine (Instron Corp. Park Ridge.



received), using a #22 Mayer rod (nom nal wet thickness = 0.050 nm). Ther
coating was then dried in an oven at 70C. This unenbossed sheet was then
printed ¢ dgewoat ed side using a HP 870C inkjet printepgawpRgiow th
aqueous inks. The resulting inmage exhibited high color 25 density and

excel l ent line sharpness with no bl eed or3feat hering between col ors. An
opaque backing material was prepared by using a #22 Mayer rod (wet

t hi ckness = Qlab6B, MH§A) enaieht]l 1SANGUiped 6@th ont5@0aNpiexie cadl. TIPS 6ff kamples 56
mm thick filmof EASTAR 6763 filled with 4% by volune titani um oxide
particles). Thasudegabayy 2acmayifeand A0Gmminelength warcut fram theall gard (longse of

the PETG film.was.3Q cantacted with the imaged surf the PVC film and
the const ructIBREN - LR REtete kg ob U 36 QETPROHY SheatiAr ape the

(avail able fr ?m,ﬂ j WeYe] '

the first setle"g?lt é;}?gésﬂgg&r gP #ngfr er sa%%g‘g‘ae{l ﬁ\ﬁgp Stgé?g?g[l Mpg%d&%@ﬁéﬁgwc
2004  PCT/ USOIM Zotdsangn8t. Haa), diasirdtas €1S Of Thelckevsheagiedpetd who 3Gnch¥s!inute.

| ami nating, the image quality remained unchanged. To assess the interlayer

adhesi on, a pihscexpehm8UOWEH refRaND i 7ifiptiease wEhe avepggel fodce thabvssiequired to

d f th i f f.the P i The.PVC 5 fil
e O Rl B 5l S B oGS, ot Tt g
poor interlayer aghagl ofhs GATRRIRLHY re?é%?e‘?ipEﬁb§diﬁ-@nﬁno?<ﬂﬁvﬁregérﬁpﬁ(fén?tﬁ'ﬂl, was

prepared conprising 10 parts POLYPLA E I NF10, 45 parts’isopropy

al cohol , and t4&sepaftskill inahesrt will chiablily epprEANEURE yet bitee embodimsas maychanade
conprising 2 parts SANCURE 1601, 1 part isopropyl alcohol and 1 part

wat er . 10an x- Puprspl@iRm de spenestfche flaimphespler astichedhpNugierays rdpentegesdif thee
di | uted SANCURE di spersi nd,S. 25 rts of t - PYP di spersjon. 15 is
"kt ecept or EURHHBE oY SRE R BRE A0 BRnD RS el sl e e oreRB ettt
thick film ofyiliAek fi i thi i ' ' :
particles). Three ﬁlgiegagcg);ﬁ, o?hg‘%%r%ﬁil{ hwﬁ%a%agr%%h% El%m%g%/g%*%’%fg%s?ﬁgeéM
Conpany, St. Clanges mby beveadé m, detsils) pastciéardypinl matcers of steph, stabgend frratpenk¥nT G

filmto serve as spacers and . the coating was applied using.a 460 Mayer
rod. The coatqfr{&"\ﬁ/g@tiﬂ%ﬁxﬁ?qd% q%ﬁ sgope 09 the ?nver%?on. The Sll'lVC%thﬂ'S scope lyS, of

15 course, defined in the language in which the appended claims are expressed.



20 convection oven at 70C. The coated surface of the PETG fil m was th‘?TECZG[]&
printed using a' Superlmge MediaPrinter 700 (avail able from Superl mage,
M ssion Viejo, California, USA) equipped with aqueous inks. The resulting
i mage exhi bited high color density and excellent |line sharpness with no
bl eed or feathering between the col ory.- 25 The i maged surface of the PETG
filmwas contacted with a piece of PVC film (0.178 mmthick clear

pol yvinyl chloride) filmavail able from Kl ockner-Pent apl ast of Anerica,
Inc. of GRkFRNEYhidie, Virginia, USA) and the construction was | am nated
using a Mbdel 5560-SS | roll lamnator (available fromthe Thermal

Lam nating Conpany, Evanston, Illinois with the first set of pressure

ol ers qper atifigagl ehifinadfa@Atie by aGARRL.sot of rollers set to 163C
After | am nating, e 1mage quality “remai ned unchanged. The interl ayer
adhesi on was asSwessbeirdyy corersing st hefageehd aothes more pRiEetions £3K84N®Hn was

measur ed ,usi lnstr t I.ng.: e I | 7 DEC
2004 w0 OHTRasS BB AR SR § oy s ePr e R Doed with
a 500 N | oad aekdond Sitsirpe ovflagagkesondrpafca ofiiee fabioubst2B. nm wi de and 100 nm
in length was cut fromthe ID card (longer dinension) . The |am nate and
the substrate were each clanped to the upper and the |ower crosshead of

I nstron i a a Thelatent ofdpa |( SLCHCtheRRANTIoB8O®ravise Wallsl e from 5 3M Conpany,
St. Paul, Mnnesota, USA). The crosshead speed was 6 inches/mnute. The
experinment was repeated in triplicate. The average force that was required
to separpate tie ldnARpaf Qaifd QMtRe thapkicagonsasmprise #alNemt tha s/l ddfinaet er .
Havi ng thus described the preferred enbodi nents of the present invention,
those of alrplfty pheelle art will readily appreciate that yet other

enbodi nrents may be made 10 and used within the scope of the clains hereto
attached. Nunerous advant ages of the invention covered by this dogcunent
have beerf-set ¥§rltminpts of &R é‘@ﬁieﬁ’g’hﬁég‘gﬁsfjﬁ%ﬁ?a“f {3 S‘W%‘P“a } Oﬂﬂ‘&@?{st ood,
hovever, dhafrchfi s disclosure is, in many respects, only illustrative.
Changes may be nmade in details, particularly in matters of shape, size, and
arrangenent of parts w thout exceeding the scope of the invention. The

inventions s ScARfahifate Of claikdl GHdFethe gl%%écﬂ&ﬂ chilplideevdllanglidg eallndésakch the
appended ¢l ains are expressed. 7 DEC 2004
a plurality of cells;

wherein a volume of each cell is between about | to about 20,000 pL.

6. The laminate of claim 1, wherein the projections comprise walls and the walls define

a plurality of cells;

wherein a volume of each cell is between about 3 to about 10,000 pL.
7. The laminate of claim I, wherein the projections comprise posts.

8. The laminate of claim 1, wherein the projections comprise posts having a diameter

between about | to about 1000 micrometers.

9. The laminate of claim 1, wherein the projections comprise posts having a diameter

between about 10 to about 500 micrometers.

10. The laminate of claim 1, wherein the projections comprise posts having a diameter

between about 10 to about 100 micrometers.



-37 What is clainmed is: 1. An image retaining | am nate assenbly conpﬁgﬁiqgn
a first substrate conprising a first surface and one or nore projecti g
extending beyond the first surface, the projections defining a second
surface of the first substrate; and a second substrate overlaying the
second surface of the first substratei8-2. The [am nate of claim1l1l, wherein
the projections conprise walls. 3. The lamnate of claim1, wherein the
projections conprise walls and the walls define a plurality of cells. 4.
The | aminat e qhe GArdhite bf AT € ivwhetdie iRIfIGSSRHs Sorbmist gboas insvisglhsternt i al |y
opticall% transparent, 5. The |am nate of claim11l, wherein the projections
conpr i se gEssabadl e RROWEPY QIGERIRSISTE  a plurality of cells; wherein a vol une
of each cell is between about 1 to about 20,000 pL. 6. The |am nate of
claim1, wherein the projections conprise walls and the walls define a
plurality2of détlamingpef laimal, wdieime thsf Praiseiiing 6PMPrise oS RAERS 20BN 3 t o
about 10,0909 Plyout’s to kB t@g@@ﬁgﬁﬁkﬁg'clain1l, wherein the projections
conpri se posts. 8.7 The lam nate o claim1l1, wherein the projections
conprise posts having a dianeter between about 1 to about 1000

m cr onet egs. , i-nat e .of ' : [ egkl Gonpri se
post s hautng daaerS Pt R C il By R g SRR A e
| anmi nat e betiveerd @hiom 1D, to whert €5(hmichengerej ect i ons conpri se posts having a

di aneter between about 10 to about 100 mcroneters. 7 DEC 2004 -38 11. The
| am nate of claim11, wherein the projections conprise posts having a hei ght
bet ween about Thetlomiabeutf <BOQ Iyivdrecsie tter mojedidns Toreprisarjostathevio actieadhm 1,
wherein the prqjecti.on ri se posts having a height between about 5 to
about 30 eW?@?%hﬁ?%#Q?a%é?&ﬁﬂg“F% itiate of claim 1, wherein the projections
conprise posts having a height between about 10 to about 150 m croneters.
;—.4'heiTgﬁt | %m 3 glnglingtle %If I;:r]a:ll'n’l lm%gr%!nnthg r;}reoje[%{igAsec%Hngesbe%gs %da>% R %Fs? havi ng

surface of the first substrate.
16. The laminate of claim |, wherein the projections are disposed in random locations.

{7. The laminate of claim 1, wherein each projection has a size and the size of the

projections varies in a substantially random fashion.

18. The laminate of claim 1, wherein the second substrate is substantiaily optically
transparent.
19. The laminate of claim 1, further including an image receptive material disposed on

the first surface of the first substrate.

20. The laminate of claim 1, further including an image receptive material on the first
surface of the first substrate; and

the image receptive material being disposed substantially between the projections.

21. The laminate of claim 19, further including a printed image disposed proximate the

image receptive material.

22 The laminate of claim 1, further including a printed image including at least one

security indicia disposed proximate the first surface of the first substrate.



bet ween about 15 to about 100 microneters. 15. The | am nate of Clainqﬂ"EZM£
wherein the projections conprise beads fixed to the first surface of @%e
first substrate. 16. The lam nate of claim1l, wherein the projections are
di sposed in random | ocations. 17. The lam nate of claim1l, wherein each
projection has a size and the size ofi%he projections varies in a
substantially random fashion. 18. The lam nate of claim 11, wherein the
second substrate is substantially optically transparent. 19. The | anm nate
of claimi, funth@tndtael dkdinng figthed inelgding e peptd inegadisposed brodinsposfatle on  t he
first surface of the first substrate. 20. .The .l anj nate of clain%ﬁ further
i ncl udi ngrAmrfaraeidhs BrbyPRE, WRFTEInthA ProfFdinsernsides 2 RIGIFALIEPTEICHEHRT £ ¢ st
substr at gr; gghntth@ 1 mage receptive material being di sposed substantially
between the projections. 21. The lamnate of claim 19, further including a
printed i mage di sposed proximate the inmage receptive material. 22. The
| ami nat e 59f  ChAk Mntinatd YF ERGK 1] AethsdhOGdiR RIHRkE tmiddBlotdachbdinag @t | east
one security indicia disposed proximate the first surface of the first
subst r at dirst FurECo D@ first subsiratey Fhergindhq pijtadamagegncledea p mictoriak igpresd@itiphc| udi ng
a printe%f£§ggﬁngisposed proximate of the first surface of the first
substrat e, erein the printed i mage includes a pictorial representation
of a human face. 24. The lam nate of claim1l, further including a printed
i mge di spose roxi et i - . : : fi suhst rat wherein
t he prin?gd iﬁ%gém?%%?8§8%n§‘p?%@%ﬁ?Qﬁ&ﬁégﬁgg%ﬂﬁﬂg¥dﬁﬁﬁﬁ?igggﬁgﬁéﬁﬁre. 25.
The | am iatteurfifce of the Arsisubfteate, bereinried proitadgmagepniindeed pictraigbregicsptdien
pr oxi mat e tﬁe first surface of the first substrate, wherein the printed
i mage i néf BHBE i ctorial representation of a fingerprint. 26. The
| am nate of claim1, further including a printed i nage di sposed proxi mate
the first surface of the firs ubstrate, wherein the printed | e
includes%Q'baﬂ%Egﬂ@PME?.C*H%ll 'HQWQU§P3é#%?ﬁ?ifm%k%ﬂggﬁf%U¥§F#g%gf an
area of tfhe sseeebths Orst ataras whtreartReprofed ilnbg ifidludes a barddee i s bet ween
about 0.02 and about 10. 28. The lam nate of claim1l, wherein a ratio of an
area of the second surface to an area of

27. The laminate of claim 1, wherein a ratio of an area of the second surface of an area of

the first surface is between about 0.02 and about 10.

28. The laminate of claim 1, wherein a ratio of an area of the second surface to an area of

the first surface is between about (.05 and about 3.

29, The laminate of claim 1, wherein a ratio of an area of the second surface to an area of

the first surface is between about 0.15 and about 1.

30. A method of forming an image retaining laminate comprising the steps of:

providing a first substrate comprising a first surface and one or more projections
extending beyond the first surface, the projections defining a second surface of the first
substrate;

applying an image to the first surface; and

positioning a second substrate so that it overlies the second surface of the first

substrate; and bonding the second substrate to the first substrate.

3t The method of claim 30, wherein the step of bonding the second substrate to the first

substrate includes the step of applying pressure to the second substrate and the first substrate.



the first surface is between about 0.05 and about 3. 29. The | am nat %O[&TE 2004
claim1l1, wherein a ratio of an area of the second surface to an area

the first surface is between about 0. 15 and about 1. 30. A method of
formng an inmage retaining | am nate conprising the steps of: providing a
first substrate conprising a first sunf-ace and one or nore projections
ext endi ng beyond the first surface, the projections defining a second
surface of the first substrate; applying an image to the first surface;
and posi g3 oni PE. MeH6FNEaiaUIIS Whatia tfOstéphebohdinome sdcbessubheatseabnfissur f ace
of the first substrate; and bonding the second substrate to the first
subst r at eubstgate ingiygesiipg Hieppf Geati@p Hiefrgcubsiifér ei n the step of bonding the
second substrate to the first substrate includes the step of applying
pressure to the second substrate and the first substrate. 7 DEC 2004 -40
32. The Abt hodhomebbdpheld@o J0mvdereinthe tiep eftbepdieg thp seranthepbsnse Db !

substrate to. .t flr I gathe step of heating the first
substr at %‘fbs?féfl ugésr%g%ﬁ?fsﬁgl?&@gtg%%%é?%e?éi n the step of bonding the
second substrate to the first substrate includes the step of heating the
second sybstrate. 34. The. h f. ' Oy erf ideNE LA SGinthe step of
deposi ti ﬁg a IE} ?/g}eﬁlgfl O;Fr%gaé"eq%br glgtg%t Einggﬁh%}tthgérsiﬁegl %(}r?pﬁté gﬁ: ragt su;ﬂ?l ace of the
first substgiat eaterial on the first surface of the first substrate.



