; e3e] g] dxxy, | }I n6T#WO 01/ 9Q0' ) 9 PCT/ US00/ 28719 - 1SECURE LAM NATE
CONSTRUCTI ON W TH EMBOSSED | MAGE RECEI VI NG SURFACE Field of Invention The
present iw@entdoen rel ates general lﬂ to i mage retaining | arCmaises287Mr e 5

particularly, the presen ﬂm M el at to i maged It m nat es
for such things as ident A\“\“\\mmm m‘ ds. ggckgr ound of zﬂf%ﬁjnmy@MHMn A

| am nate in accordance wth tfigsepresent invention may (s or such
things as identification cards. ldentification cards and ré&$%0ed products
have been used 10 §@urFRAMMNARRESNBRUCHIGR RS IMBOsREY RABS rE@:rARG 3BkA8R their
identity and credentials. Exanples of identification cards include custoner
| oyalty cards, corporate identificati orfleld,ofidnveglien dri vers |icenses. These
| dentification car dfe okl UlfonarHBP Rl BRAGRe (CRRIROMiAkIEIOR Of
i magi ng identification cards has been tfrirough the tse o a printing

pr ocesss5knownpasiculadly, uhe preseliy énvicheiomradlates eonBiiaped EFUTDY lantimatédfos speh thingsg
process, heat is utilized to cause a colored dye to mgrate into a | ayer of
the card cons@srléélﬂtlﬁS?ﬁt.lO“r‘Fﬁf‘és-process is described in comopnly assigned U S.

Patent No. 5,688,738 entitled Secur| , 9 for Making Sane.
' Bhokef I F96E ML

Despite its obvious utility, the _b{lgillg pro is arelatively
expensi ve one, both l'aﬂﬁria&ein%‘ébrdﬁﬁc@ﬁrﬁ_!ﬁh@g%ﬂexw ihventib® nRYUbdPiRIed tor ARhf or m
this process, and the cost associated in the required printing ribbons. In
addi ti on, onl thingsssedentification icards o fldentificaticascandsrandirelatéd produces IRRTDeen usedi ng

ri bbon,js trapsferred to a card th the remmi.nder,of .t he dyes on, t

b 0t o307 i bbolbt A BeArhas i dieans i Rersiits (oG GRARISS ot itebfiot o el
inkjet print eE§anA%ll§@r8f hRgntfR&for® O B%rdg S irlchider &8tohRr | RigaltP! citis Ntdoisorate
security cards. t hough the cost of imaging such a card may be nmuch | ess

t han wi t h D2TRieptificatiom gards,nindedriyers dicensgs. pr Ehesetidentifinationdcdrfls endyt inelsde Ror
exanpl e, aqueous i(nﬂl}.s of the type often used in office environnments

typical Iy conZWBPErQimagese | fraction of colorant (e.g., 4%- 8% dissol ved

in a mxture of wa ﬁﬁgrg- ificaki £Thi s
excess water and h?ﬁég?@ﬂ%agg}l%g?\ p |U(r$tq g%‘%’rﬁ%ﬁ:@ﬁﬁt@%‘?@?@g&r t Qee?nk
recei vilig coatipnigting padeessskrywpl ae diffusionhdyeaherthatb tifaadfera(@2THn Inethiscpriing
prevent bondi ng between | gyers of the card, ich jn tyrn can lead to

probl ems wi t hPESPSInERitIS GHliERd anﬁ%@Fianﬁo%OWt%J@Hm@f%%r‘mPn‘k yeloh th cg
SUBSTI TUTE SH AP Ded 4 ﬂ;%*g - r

sol vent borneg&-rgf(rga%‘élz zza@iésl Ipzra%\f%sa&,)}ét hey aF%Zlﬂot a %i’{%g@“gﬁg o#‘e%aggo'i n
an of fi ce envb688,788 tentitheelr SecorityyCardeatdi MethatlifonMaking<Samiec  Pespiteriesdobviausnar y
of Invention An . image_retaining lamnate is disclosed, An i e.retaining

| ami nate in 5U%&gﬁua98€2maamghemﬁﬁ%s@n% relatsly iespensiyRnes Deth, in, e cost
havi ng firs i i t I :

first 200t ace eifialeliBubl inlhy REPEARCIREMLONS, A 68 hihedRifioe ) 02
proj ections. Auirsh@entingciyiiony.e Imatditioa) ol a gmall €rastidry ofl tieepdyee doptainedronl y
on the first surface of the sheet between the projections. A second sheet

i s di sposed otheFReprinting sipbay isrteanstepred tp a cardewith 4he emagiden of thg dygpomphe

i mge retaini L amnat.e Jd.: ance with the present invention may be
used to fabri @‘g‘{%?’%@% tg&ga%brfé‘sg{tgenti fication cards, driver's licenses, -
passports, pronoti 9ied theiagiént oinewidaet, lhighequality iakjes prierse theeerh@obdeRiomet he

i mge receptive material is adapted to receive an inmage conprised_ of

aqueou8Si nk. intergstgnrink-istpHAligG pRcufibr casds. e Abbavghethe, coshefl imeging puched carde

ot e |1 an TR ol Bt S 8Bt 0 el BB e
present i nvenkbPRxdihRé aqhebys inks|dfode t?%\i oftbn RREE irS 8k drivirbibiRts %¥pically

Exanpl es of security i'ndicia which may suitable in some applications
i ncl ude, a pi consisé oba smath fraetivnf efceplorant (e ePént 8%6) dissadvedainiaumeature of water
fingerprint, a bar, code and a represent ati cardhol der' s signat.ur.e.
20 A | mmge r BULRABC R e oERGRCE S R ik R ot S ERPrAN
. exhi bi gg desi xRbh ?ﬁ%alontmersumrawaf fifel iRk irédelvirz cdaﬂngaemieml lied to tife
extrenely difficult to separate the first sheet fromthe second sheet after
bondi ng. At t engrt substraseegrarredusetdi @revent bohdirtpeteet weendayer$ief fhiercard, sthéchtin turn
frequently result |n d et e .second sheet angd/or the first she I n
addit on, *at  eifpeed fproblgns ¢ deHEnBaitRy @heaing: HongR Sfier IS shALE Y
frequently result in the printed i nage being distorted and/ or destroyed.
For exanple, during delam nation, the inmage receptive material may stretch,
distorting the image. One nethod of form ng an image retaining sheet in
accordance with the presegbBi,srlai.!l.fﬂnliiziQ_ﬂiémﬁ2 E‘é%} with the step of providing
a substrate conprising a firrst surface ahd one’or nore projections
extendi ng beyond the first surface. Pressure and/or heat ' 30 nay be

M o -, I Y




PCT/ US00/ 28719 t hrough the application of pressure and/or heat. A | ayer of

I mge receptive material may al so be deposited on the first surface of the
substrat avOB1/&P9 Descri ption of the Drawings 5 Figure 1 i PCa/ysoa@8Ny ew of a
sheet in accordance with an additional exemplary enbodi nent of the present
invention; Figure 2 is a cross sectional view of a sheet in accordance with
an additional ' t : p | | ofc H1Ed 2 IS a
pl an vi ew of g&ﬁ]ﬂg}:ﬁ 5?Sreo}r$§§{s@e bmgg é)?\Flé’lg@g’o{rhgg%{égen%n%{ﬁg%lnﬁﬁ%blg%%a@ydns
enbodi nent of office epviesimmdnt wheemdnyridenfifigation chrdsareprpaed. secti onal vi ew of
an assenbly in including the enbossed sheet of_ Figure 3 in accordance with
an exenpl ary enbodi ment of the presenSulmasneflwentiongure 5 is a cross

- sectional view of fti-layer .str e I i{ng st h sheet  of
Figures 3 and 4; Filﬂé’u%{éagg ?/eg"{l%lﬁé rl%@gl%elét @gér%g%dw é/%v %?a%gn&ggs?rgm%?i% In

i ncludi By a MaedopdEb Mithatle pregeait inventeic OsrHpries awhédl having deiiftl safficecatidoshierent
*of the present invention; Figure 7 is a cross sectional view of a |lamnate
nuf ti-1ayer sPFararpsojeptionscaxterdingebaypnd th, fiesst ssypfpes: y Thgphestngsp ingludep
present inventjoni .2 i [ 0 sqct.l Y It 1] r
Ot ructure i n 86000 ot fhtihe By ol roBfeiols SARRRE b fuefp B afreraBt”
invention; Fi @ip6sed primaRilf bR e HSICIurfababf the@hedbetvethithd ptojacbnsSt Algtstide | n
accordance with an exenplary enbodi nent of the present invention; Figure 10
is a cross seéhdebisalisppsedot the secandosushonettbe shiek afterqmimting.second 25 sheet

Figure 1011 a or o4 e RGNS FRUIA mopcsarencq SR 6 Prebett BN hE P

the enbossed ghgeto Oifabnl*fci:ﬂé!rﬁ)rlgxangﬁé,aideﬁﬁﬁaﬁ%ﬁféa?&é,oﬂ'ri@r'stllik‘aenfcrsﬁfp“aﬁtpﬁﬁs,

Enbodi ments 30 The follow'ng detailed description should be read w th_
reference to prematicnal siges, and thiei like. | Tke prefereedt smbeodintiehtf dhe imagir saceptifes ar e

e o B A A RSB
()17 9(>11 99 - frdRleF{d SUBCAREAS tROImdgd! ROGANc Rkl s difified GOREccRe hSmage

I nvention. npl es of constructio erials, dinmensions, an

manuf adur i ng cpmpriseslseSaqueeupinkvaddptidffor usain andnlgétepamers. ATivirged sthagd &d i n
the art will recogni ze that nmany of the exanpl es. provi ded have suitahl.e

al ternatives \ﬂfﬁoeﬁmayv@et aprqswwentsorrp@@rﬁx fclldgs BRePr ROESSErILy 1@43@@( 10
I n accor dance gt | s | [ ugdes: a: fi.rn rface
12. A plurali tE\)‘/yh [r(r)l‘ﬁle% ggt%é@ﬂﬁdlg?\gﬂg%ﬂsg%ge@]gﬁ&F llje(r)igt%@lfr %ﬁ%lgﬁioffb l?ﬂuﬁ‘:eaf
enbodi ment of plngyref dlhuaac fackeatrepresehthtionmyiyd hemam fipgapridtl altawicode and ap

18. Tops 18 of posts 16 define a plane of a second surface 20. Many
enbodi nent s ofeHesentatien of a cardpolderssigNaEUR; t hout deviating fromthe spirit

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

SUBSTITUTE SHEET (RULE 26)



10 and scope of the present invention. Exanples of features which may be
suitable in sone applications include projections which generally protrude
froma rev@neswey surface, cavities which are generally reeesamsdoreshati ve to
a reference surface, and particles such as, beads which are preferably
bondable to first surface 12. A "mi croenbossed” or "microstructured" sheet

the aver age pltaten (RaPPHEROR of rERPie TS RER R BTl me B SRRRE melirll cc.
i s from about m%yh@p%@%@bo@@@%n%&ﬁ@f"ﬁrﬁ&éoﬁﬂh‘é sabyffagge peak to valley

di stances of individual features is fromabout 1 to about 200 m croneters.

Figure 2 is a cross sectional view of sheet 10 of Figure 1. In a preferred

< enbodi nent, posts 16 have a di aneter .t out_ 1 and about 1000
mcroneters. 20 In a nore preferr&de the

b Descinbign Of the dfawings have a di anet er
bet ween gabout 10 a L : 0 Laent,
posts 18 have a di g%é’?é;?q%gg’\?\%e‘ﬁ ‘gt?ggfsthg%sigr?g&ég%ﬂlﬁ% lggaﬁagélggrﬁg&tlgggs}ﬂﬂkﬁﬁa
preferred enbedbodiment gfthée prebénthimention;hei ght from about | and about 500

m cronmeters. In an_especi.ally preferred enbodi nent, pos({ﬂs‘ 16, have a. hei ght
from 25 about 5 anHiEdBRAS 30O ertnet Wew, of ;sheekiy accrdapes With aarasgitionahnt |
posts 16 have i f t 150 mcroneters. In a nost
preferred ean’g‘i’@%’g%’é’Sgﬁ‘g@"?@Pﬂ‘? eggﬁtﬁg\l(eg’ﬁ?&from about 15 and about 100
mcroneters. In a Pigatenr Rda plapodiewest a miciaémbBosaéd tsheet dh eRcatasRCwitl an
surface 20 to the area of first surface 12 is from about 0.02 and about 10.
In a ndfe preexamplary embodimant of thg paesentdnyestion; t he area of second surface 20

bref orr ed embodi meRiEsTe  BergtS: Miat A 8F sttty MR ve Soe .
of first surfgeet bf Figufd 3NMResHrddhcd Swith Gnabiipldry SthiSiimdddTor Bd-lpleseiRULE
26) WO 01/9Q099 -5 PCT/L1S00/ 28719 In a preferred enbodi nent, the posts

have a nicro- gweténed el ement pitch (i.e., center to center distance

bet ween m cr o-errbo§sed gemsnts bet weeln about, 1 [p'_[:r onet er. and é@?ﬂ% the
{ ,

m crometers. In antEEFRC dF 13 CIErERHE ST IS He ST g

M Cr 0- gbossedmBbRER® MeePbf Figurtk 32884t 10 mcroneters to 500 microneters. In
5 a nore preferred enbodi nent, the_pbsps have a nucro-enbossed el enent

pi tch of about 50 Higurefds ercsosssed@dalview mfemerssembly dnoludigz 4 mieroginabrossedew
of a mecr o-en‘ggsr}ed sh%gt 10(2 in achgr dange W t{;%t[t?ne pre ent i.nv.enti on.

M cr o- enboss el Sh¥A*q n‘i’%‘&'&ﬁ{ég’(e&‘ gry mbadipen BRI ARY "W Ual ity of
features 104 extengigge breYORdcldss Sketionhl #e® b82% 1drhinhR Hﬁﬂﬁfa?éro%étﬁﬁt int he
10 use of mcro-enbossed features is exenplary here and that the features
can al so be paedordinee withcin exsmplagdeubddiméertt ef eheprdsemtimversfonEi gure 3,
featur 104 conprise .LI's 106. Alsq in the enbodi nent of Figure 3, S
106 defitne a pi ut aFIEHyE Bis & U6 pestoRg giovn Al FRELTRSY SruGHAeIiS SAGBTRIEe B o
second surfacg, &28uni el J9 cr0s.enbossed surface topography
can be any st?rtljcturpeg‘?gmtﬁ)tﬁg#ﬁ%n?ga gggésglgvlﬁel%ggn’t hat will each hold at | east
about 1 pL of i nk. Fignre ®xsaptoss s¢diondl vipogofip mudti-ldyer stinkcturedn iatdoedancawithange
fromgenerally cube shaped cavi tiﬁ?a with parallel vertical, planar walls,
to cavities ha%F’FFg"PAa'y&@PQ}m%PtHE PEIERLIRANtIGMKa e with any possi bl e solid
geonetrical config i :Of, | Sof g ILA.onal
exanpl es i ncl ude cgﬁg‘%?aéggi%@gsé\%}@ﬁpgﬁgﬁ a?wgﬁc;a%@?&%w%q ?{g?§??djg?§%% 20
pyr am @5cavi t slest ini dchoianged with ap bxenglarvembsdimendofthb presattisventitg pad

cavities. ' . .
Figure 11 is a cross sectional view of a multi-layer structure including the

embossed sheet of Figure 10.

Detailed Description 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
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The pattern of the topography can be regular, random or a conbination of
the two. "Regul ar" neans that the enbossing pattern is planned and

repr oduciwbDe1/p@gar dl ess of the pattern of the enbossing. 'PRAAGOMEBANS one
or nore features of the mcroenbossed el eqpnts are intentionally and/or
systematically varied in a 25 nonregul ar manner. Exanples of features that
are varied ingl ) d i . .
peak. o- val | oo el SRR Escofh 6 o IRARRRA, FRMAPRELE Birserions, mateipl,

| i ke. Conbi nadingshsipas,t MidnSamdycthiiiy progeéLaeopiorided fonyirkyus eldnimts. aMbose
random over an area having a mninmumradius of ten cavity wi dths from any
poi nt, but t hekibed imdhareravilleresegnizenthsb maaprfdihe cexamples nraviged hayve suitables
“within the overall .30 pattern. re,than one drop of ink nmay be contained
inacavity bglieé-ﬂgtévetsﬁ‘g’_‘?h '??ﬂ%ﬂ%{ﬁlzﬂle colors cyan, yellow, and nagenta are

required to createfpidife i1N§ h PlanSidw 6P&shéet 10WBaddotliifee SiitiEthe (rdefr idPontionV! ' O
01/9@099 -6 PCTIUS(10128719 colors demanded in the inkjet industry. The

vol une of a c8&héetylOcianludemydirdt surfaceblRit Alplurlitshofifeap@es0D apd disprrsed enalirsty

f b 1 b | 0, 00 L . b f b 3
A
more pref er abhyof [9MrepeYs of ot aUs pliheQFQ sBbondGfade 20, 2PPI [ cat i ons in

whi ch desktop inkjet printers (typica rop size of 3-50 pL) will be used
to generate the i nMmny embodigentodfifeatsresl4 faroposaibtavitlidid dedatiipofiiom 30O it

are preferred. For applications, in which |arge rmat deskt op | nkje .
ot erl0” (1 y PR PR e RseiSht ITSeBi. pRyarRIFR of St BRe Pkt I
i mge, cavity r: By : ed.
10 The cavi t1 S2Re HPpfcAiont SR Bteckols bubith FoRbla)} hrdRBue ol & MiEed O
aspect rati ossurfute, asyided whidhi a'e genetallp rcedsial oélativee tad @ptefertmet duefaok,dardd of

the cavity. Usefu| aspect ratiaqs . .range f{r about. 0.0l to about 2, .
preferabl y fr8astiglss sucly apheads %%eremre%wg{?nb?r@afakép soiuptacs dn dbomicre: 1

to about O0.5. el akd. .. | Vi1l e,
aspect ratio, e%;ﬁgssgésio?eh“é\?gﬁwg %g@@a%/c}ct)ﬁ%g&g@?qge @E?F@qﬁ%ﬁ’g ﬁanﬁ%yd
cavi ty,15t he dapkea tepggapy @nwkiblothe dverspeapicoly tH400s,nthe rconret & sentérodistance
hem spheri cal -shaped cavity, the depth ranges from about 7 to about 100

m cronet ers. Vplavegafeatyress isofferarabgaioirde rabelt RGO mipremetesy pRq @verages pepk 1
bet ween t hese . f i . di ment,
m cr o- emossegalﬁeﬁéaﬁqgg‘s g‘é‘ﬁ&ﬁ“ %@Mg%@ﬁ{?ﬁ@%# gg ?tgoruﬁg ewcg?lﬁ%%'

M cro-enbossed sheigul@Q@ iRy euettichalBityy ofishsapl@ef iRigwred. In a preferred
non-t hernopl astic materials without deviating fromthe spirit and scope of

the present i gybadiment, msne kaye grdiamesernbasween ahoutdt aodiahput 1N0RIcHRIpetsS.

e PR : . , |
Ly B v R APES P L gl MBS B oL
pol yet hyl ene wps@PTNRiROMet@tsy CRI a GfdEt freferrsd @abodiient, F@dtyllmhdee aRdiniéet de,

and thernoplastic pol yurethane. Exanples of nonthernoplastic naterials
whi ch may be befiweghlaboutr3 Osandebapt00gniciometersncl ude t her noset pol yur et hane.

Vari ous techni be utiljzed to f i cr o d t 100
bl os of techn dbeeraTEnnhifBetCprah B Beva s hERITAD S g Do e
30 t her mopl astigroRekdrt!S TAMan GipkaRyEplekdtted GABSIRBNIPORS S h&DP $:3iehe from

t hernopl astic | ayers which can al so be cured, and contacting techni ques.
Exanpl €5 of cebeutct andgpboet B0 nicesmétens| dule necrs prefgrred embodugentapests birpavessi ng

t echni es. re rti | ar.l.y, .SUBST|.TUTE SHEET ULE 26 W.,0 01 [96Q99
o S Luaghh Bor Siavbrnsod Ahat. L0 B GuRes, ot Bynost Prefensd angpdipéty)
casting a nol t,8asBEIDRhERH FoH3bAl 18 da@boRaAONGicRMALSET N, (2) coating

of a fluid ontfo a tool having a pattern, solidifying the fluid, and
- renovi ng the resul fihagrefeoed embbdiment] agatio df therar¢a3)f seassi sugfaee 20i¢o thepdrest i ¢
filmthrough a_roll nip to conpress against a _tool having _that nmcro 5
embossed patt_@fﬁ.rs': qqe?l@ 1§ WHW-?%&E‘S?%%)}?C&W‘MY? Bpeﬁ%edie!mrgoggpgnt, a
Cutilizigg varig oft%%%%a%{ﬁé%fmmﬁg‘a&% HoUHE a 'Af‘fzrgtds}l]ﬁfg%eal?ﬁrﬁdncf'd{) t 0.05
application nmay be selecte epending 1 n part upon the tool materral and
features of tlaaddesit3edntamogrprebired embotiment| b vatid eftheiarpacst secondsdefact 2i ng
(e.g., via chem cal etching, nmechanical etching, or other ablative neans
such as | aser taHieareanl fst sustace 12/ frasm akaut i Igandeabeuy 1. 10 phot ol i t hogr aphy,
stereolithography, mcromachining, knurling (e.g., cutting knurling or acid

enhanced knurling), scoring or cutting, etc. Conpression Method One net hod
which may be utilized to produce a mcro-enbossed imaging 15 surface is a

conpressi on nethod utilizighgstAPE Qﬁ@@f(RﬂuﬂE %}i s met hod heat and pressure




are applied to the material to be m croenbossed. A hot press which nmay be
suitable in sone applications is comercially avail able from Wbash Ml of
Wabash, mwapam@9o USA which identifies it as a nodel 20-122TVRABB29mess. The
pressure exerted in the press typically rapges from about 48 kPa to about
2400 kPa. The tenperature of 20 the press at the nold surface typically
ranges from about 100 C to agbouyt .200 nd reh%rabl . from abgut, 110 t

about 150C. The dwel * RTFIFE® fe"g’rog% ’eﬁlgrﬁp t% vgr%[nﬁ?rg-qﬂ;qsﬁp fpmgnt piteh
typically rang@s &dnfuh 80Quter Jdiétﬁ\c_@%%eelaom’i@r&emgbﬁ‘se@re%%ﬂsz1be¥\§éghe£l§§u¥' ne
and dwell tine used depend primarily on the particular matérial belng

m cr o- enboss evhicrdmetepand 4960 auerdingienssInsmo especislly prefériai embodimenta theepdsise

-material to 25 flow, and faithfully take es e of the syrface of t

Toor bt ng_ usBRre S oembREA et Pikthaf Ab0us Lo RiaroRrisH ior doasrangters
present si nveny | ' %ﬂean ' Jater Lets
substr a? e thr %ﬁe gmrf%* ni Hp@??éeng% (laltétll BB§§ ga‘gﬂfﬁ%@%ﬁ%&% ?{en%'g@‘%ng r@ddg glétt i ng
roll. The surf@escrometdnetoc4iX micpmeadés. cont ai ns the inverse of the pattern

which is to be mcro-enbossed. Representative buf non-limting condjtions
are outlined bel owflgpﬁ%%l%ﬁﬁgnaw 8? BIyeio-gmbossedghegh 1 GO eAccardange Wi the om

dependi ng on TR et LRar aaf S0 SRt it 200 bdekny B Siciog T Al W

di e ranges fr phirdlity of faated Daepeatiigiseyond fing sorfhde HI2 eRdd tindefstddib thae shen.
The pressure exerted in the nifp can range from about 140 to about 1380 kPa
and prdPer abl yse pbmidprimbosssd feguees dsiexenplagyPhere pR thas the features can alsaebeni p

| . d f .ab
o abour 100 EertigRTSPHCR bedd, T iR ARAmdR ST IR R RHEY 1 LORRHACTMS,
25 to about 1065 CA®atinpheémbaiintadTRigurd 8, wallgbosidefii A plurblity SaeHies108,

novenment through the nip typically ranges from about 0.25 to about 10 mmn
and pr ef er abl gndaehertep of weallc Hifddefing A secontl wrfacgak20ous extruders may be

utilized wi thout deyiafi fr the spisrit and.scope 10,0f the present
Mventon. For exanf aru@fre it i Bpbdstef e iberioncrt BF 4Dy S5
Nonl i misi ng edaiptRedBicatitivd MEERI siRiHeld At0lkadt RbSutEXPL WEik) Faitdxamhpldelede
single screw extruders such as a 1'/4 inch KILLION extruder, available from

Ki | I'i on Extr utipographies. fopfthCedvitiesceay eangeefrote gereyallyUsihe suped pavitios twitha

h EN| T , .avajl able f Par k Hanni f i .
Jon th Punps BOIE G PLIMGHARD 0 CXBF ek b EFPEmIY ISR AR, Wikt
rate, co-rotahhngodsilé ssisd @%rﬁé&ﬁédl%hﬁ%@ﬂﬁbn 3% valld I PeRERR Rt oChltFdiiar

avail able from™Berstorff Corporation of Florence, Kentucky, USA’ and
count er - r ot at Additionalnexampdes exiude donicak gavitiess with3@mgularEpeam #allsx tmochted

avai l ahl,e from Anerican Lejstrifz truder rporation, of Sonerville, New
Tor sey 00 PG SEas LT ATEp PRNaF BTG 408 G i SBEPCGRVEEY | ed 20
using wei ght |ass fag@efisnofek: @gogr {ﬂ‘lyTEQ\beefé%ﬁIHH‘%ﬁndo%{%r!a%bﬁ)ixfaﬁigmo‘ﬁtﬁer on
America of Pitman, New Jersey, USA’ 10 feed the raw material into the

extruder. A fiwon dfBegulari megnssthabltbe sindbtossisg umétdrnt ¢s fptamnedh andi feprodukciblem
out of the extruder. endering may ,be .accoppl [shed in a continyous

P ocess. wsi ng SRR Qb Paiiers QLI SmERS e | RORduT FRoER Aot P LEPRes of,
the present 'fh\éeﬂgbﬁgmbgss‘é@b?l%]‘lﬂéédtp%r@ @;@n&éﬂdl@ Zéd/SFt&g&éﬁnQﬂ cﬁxlﬂ' h@érfé’apﬁfﬁsi' ¢

exposed | ayer, and having su I'ent thickness to recelve f e desire
pattera5i s passwedgilhr magiera Bxamples offfditurgs thap amyvdriedrinchade foolekanplenmioné-
whi ch has an inyverse image to the desired mcro-enbossed surface
transferred i #Bossed %W@réc@?m?rﬂ’éal%'ﬁ%&lgﬂbfi'étaf‘%r4&?&!@'@&‘%@3 é'Y@@o%'é%le’l sdasr

nmust cont act e r . | fefi ¢ eat i
t enper at ures %) 5 (Q);?}]J %8%%?0%11 gﬂéﬂéngatg#rﬂ% Wgyg))lj %gﬂee%g C s"sslggstrt S Fr}%/ ag’ccur
. may be suppl i esidembovep afi @feathatigg b mtininiuym kadiusesti ten tavitg avidthe fioaeay(goigt, butheat

| anps, infrared heaters, etc.) and/or by use of heated rolls at the nip. A
combi nati on othestBaHompattepnscm (hamqer%%'fed over breagsdisgnces within Ubeopvesith o

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

SUBSTITUTE SHEET (RULE 26)



heat and pressure at the nip (typically, 100 to 500 Ib/inch (1.8 kg/cmto 9
kg/cm) is generally used in practice of the present invention. Figure 4 is
a cross seabvi/emed view of an assenbly 122 including m croremtisseerfisheet

100 of Figure 3. Mcro-enbossed sheet 100 includes a first surface 102 and
a 5 plurality of features 104 extendi ng beélond first surface 102.

Preferably, i Dt | terial 124 is_ di d ' first
surf ace 102 obolpfatmanng Bihe SEERTTHAEY. ThovolimggEs Paty e oanehdreay phg L4
nmay conprise f@%@@o@d@ﬁ, llw'bfemw, fﬁtﬁf{ia_ﬁél%tng td _ra&?]Utt T0GIPPL) Mofd Pred g, Of

t he present invention. es of materials which may be suitable in Sone
appl i cations froul eltait\3 ty labgutr 1,00 pe, levero pwirg ipeeferably, fioch cbmul 30rés sbautd

- substituted degiyatives  thereof; vipyl agetate copal rs (e opalyners
of Vi nyl pyr r of P8P Larfid SRy I mare RraiERbLE 598 dhestol 00y to, Rbgpe LEh3, pL. 5 T
acrylicsacid, r q]@&r' ' » oPRkd i Ry l;

Cacryli csaci d ﬁ@%@%%?@ﬁg@%rﬁg%égo rr %ﬁ%@f@?gﬁﬁaﬁ%ﬂﬁgwﬂﬁu g%ggéao

copol yners; cel lggheratecthpamap®r cavitgt yolemes of fiony mbow YOG Ito abbbyd 360€ @lokre

acrylic acid and/or, mal efi¢ acid, or, 15 esters thereof,; alkylene oxide

pol yners and P EITsddiar apgligations,ig whigh lases formgt deskiop;inkiet piantors{emicat fdraps
and the |like Y| i . 6 X 7 ;
5,126, 195; 5, gg%ggggz%\aﬁ% |‘%§ g?ﬁ?%g‘%gg'%%poﬁ &n@gg%ﬁg%@%“g%ﬁéy%ef@éé‘%m
preferred. Cr3298Ditekbshit O0OOD PpYrare bieferdgl. honopol yners and copol yners are
particularly preferred. Optionally, inmage receptive material 124 may

i ncl uddQi nor gani c e ERYiHEsSOL the gresen) igwentian Jonyaglen be describechingterms ef asppet

Addi tionally, n C I, Sk ) e v, 20t d mat erials, may
be.used. opt | BREFTyin (B SR Bhe B & b AGp AR e R AIRE TG LS
addi ti ves t hahspeeoratiderangy GoHAboRE 0108 rth ibdiet 2, PpeefrdBlg Frondhtsdut BAH fol AbREL 1,
include glitter, glass bubbles, Ia&lmigments, m ca, UV absorbers and

stabilizers, and more preferabliitieam about &1 tpiajowte0.4, Theagreralbdenthiofdhergevitiosal

124 | di d 2 i il bet f eat 104. F .104, . def i
secolnz s|uf1Ico gige e?gs §¥’Itﬂ?ﬁr§}i’38¥’e%§8°\§§§ﬁ°’se e ersﬁé%Yg’?'{"ei°3%§E§‘§“%§pgﬁ%f§? Iﬁ&ﬁﬁa
that Filgure 4slibedQapitfiathe oSt HITERS ifforh BLOR! 5118. ol HODURrdeteA0or o

receptive material 124 °is shown di'sposed on first surface ]
Enbodi ment s ohemisplarishlyshapel cavisy,gbe depthaanges filoimcaboun @ de abaut di90i nmerometers. al

124 is dispos on gt he urfaces of .enhossed sheet 100. Preferahl a

rai o 1ty of & A0 SheE0oT el FSEReiReAll ! SRbed Sophiek It it Ry ekt (e
102. In a pretgrdRés BIRRREATHumel Mge receptive material 124 is adapted to
receive an imge conpriSing aqueous ink. In a particularly preferred

enbodi nent, i mage BUBSTpEEedSHERDOiIReAE B&)yo-enssed / SlE@99 1000 comprises a

PCT/ USL, . 28719 i terjal 124 i d dt i .
sy okt HES TN EOEIENEN X RERCERTR WL TP
including an gpbasserkrdpRitiARd e als WRRARdVRLARURIN e b%lri@%ﬁd”s@@ﬁ'éCSf d h

the present invention may be utilized in conjunction wth an inkjet printer
t o produce i deresedtiicventiom Ezamisles off themuopdastic cmteals, whicl amy berstigabdath solnee

like. It is to Qe apprecjated that the esent inventj is.not limted to
appl i cati ons a@ﬁwatl@%k incuge s okt pens @E)omelypranslens i B mpobiyiay! ﬁgllyﬂgé

adapted to regsy tard @(pgﬁj i i

suitable in smégp%flﬁ%l%n?élp ﬁ%ﬁ%}%ﬂe a egé]&)/'gtéylgﬁ% g{r%@t@% f%nglog?f Eﬁ’@),
chem cab assaycriykgogolyimide) polyretida)t dndathermedastic cpolnirethdnes p Exanphs, ofvaxses,
and conbi natigns thereof An 10 "image" as used herein neans,k an apﬁl i cation
of ink and/ or thermoplasticrmaterigls which mavbe suitablecin someaapplications, incliyde themagetgh
aqueous inksmﬁélﬁ“%ﬁﬁlg”ed’ various other types of ink may be utilized in
conj unction € present invention. Exanples of inks which may be

. suitable in some apprioe@ttechifjuefiahaidede ofigRdi o Somy anicrdembossediksheet 100.
el ectrophot ographic toners, 15 thermal mass transfer toners,  phase change

i nks, and radExemples poff yerbriquesvehichkmay |be switablel for somse applisatiensatizciudenat

ik LS | N . Soe
b esene®i nyentieRoNag R AREbE ARE fud donifipindal YeBRild Almibit iyers
appl i cations iypgdhUdeh i Basaffed Ohl WdhtacAE tBEHHTGRIGS. bE&@ﬂFl@@'éﬁ%Bﬁﬁcﬁn‘g

printed image in accordance with the present invention preferably |ncludes
20 one or nor techuiques ingludegasting. ceatingphed; comprsssing techninwesi cMerepagiculsdy, be
suitable in
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sone applications include, a picture of a human face, a representation of a
human fingerprint, a bar code, and a representation of a cardhol der's

si gnat ur &¥OThe4089 are a nunber of applications in which se®aATUSYORTdY cia i s
desirabl e. Exanples include identification,cards, driver's |icenses,
passports and the like. It should be appreciated 25 that the present

ndici a (e, MpapREaLe o) BF RctifsAE & BN AR oL SSHE {udHed HRERAMESice.,
of a | an nat eugifs anidby hdvidd ai phttetit]i (2) dBhAO of ADMES et AeRbl halingfa pattisne 4.

In the enbodi ment of Figure 5 a first surface 142 of a second sheet 140 is
bonded to sectdlidifyingftbeuid mdoemaviog sheresdting mianesboswd solidy @d3bpassingtahod

N 0 g1 : ; : _ )
| age x ecop 1 dBrhateste A ESgh: 1758 b i, b RgreST AT Aoty Bivine Shee R
pressurg, Secefth@beehuddl MRys Eﬂb@ﬁﬁ%st%g)ggﬁb\ﬂ}g:anlgg Sof0H #SBR! ilRing! Ne

* present invention SUBSTI TUTE SHEET (RU 01/ 9199 -
PCT/ USCY | / 287 &icms deghoismed| The techiqut utilized on e rpactsmiad applicatiod @dayi b selected

substantially optically trans ent .such .that, an inm rinted upon ipage
ooepti vt Seing s pr, SBOT She el TRieG PR G 4B B e PO Rrsay
Enbodi nents o : § SeRIde! : I I 4 e hs

sheet 140 is ilh%{s?i&g%[ti%al ue(h)pti cal‘ft\g}mt?é gehgbgfraeoﬁtg ﬁ@hgﬁ%{“hgt Wg%&?lﬁgg%agg%nt ed

5 upon inmage oecsldri whlatied endant shizd awyasee ablatioadot reantiyh Bmcetollinghestt.),140.

It should be appreciated that second sheet 140 may, coppri se many terials
wi t hout®devi apl?cﬁahfﬁ%rﬁphshétegs«rmhqgraﬂw Sughomaghining kmyriag (4.2 SYHing; kayrling

Exanpl es of : 1 S -2 1.f, some applications include:
pol yet hyl enen?’tP%l{l @p‘loﬁf‘%r'g%{}@%&%%]?‘t %@*‘%ieﬁbw chloride) (PVC), polyvinyl
chl oride)/pol yvinyl acetate 10 copol yners, polyethyl ene terephthal ate
(PET), polyethylene terephthal ate glycol (PETG, polyethylene-co-acrylic

aci d), polyethyl en&’-&@&m&&@&d c acid), partially or fully neutralized

pol yet hyl ene- co- ne j I n |y b < (0> jgure
6 is an expl oded Cﬁéggﬁéé@fi“@ﬁ%hdﬁa?e% gﬁ H%erq gBSggorggP% aﬁ%&?f\én{ggg%erﬂdlgn&ggfgw

W th the pressifack iveedmpressiohSaetibd utikziag 4 h6Y preas Iathis method Measdddbresinet
200 including a mcro-enbossed | ayer 250 and a base |layer 252. It s

under st ood t hate applied i9ethe matgrial - Repisagnipssed. 1A hetupress whick sax be|syitablein; s

exenpl ary her n hat. feat ur. an,_adl ard i h eads.
M cr o- enbossegoqq%ggéhcgé%&sgﬁ § ?nééecggmggaélgﬁg ﬁfg%?eygtﬁsﬁ r’i@f) ﬁ%giﬁgoqsﬁrslgﬁlang,
surface 202 awsAawhicHiddnkiti¥s Rfas Al 1668el PUPORIMRWEBSHRSE NTHe R4S leREVEA T
beyond first surface 202. An inmage receptive material 224 overlays first

surface 202 otheirpssdtypidallyarpegesfsmm igbe \ tor abouh B4 IRR. eThertemperatoe, off n

the e di nrent, of Fi e 6,, Mmero-enbessed el.ements odefine ol al, t
o caveD e ot Hraty 4 thEmdid, Mrfib sFHCSS 3RS AT B 100 LETouBuf 28t Ad ¢
Assenbly 222 glefabliClrotdegboat SEOORS spet15040, hahe ngwal ftirhétofS prekane abd2.

First surface 242 of 25 second sheet 240 is disposed proxi mate second
surface 220 ofemiemtarednitlesiress typicelly roges fromadputehto aifoutil@mainekhe prpssiireheet

200 I ible i i,ch cell 08 ext.end.th h m - d
Cayer 250, | ntaRHRFAnE, i AuHE Saieruied dspang S Fiaely;oh I8 Raflichl rlarp reine
adapted to r eﬁﬁdré‘-%nﬂ)%s§e|ﬁ?‘%e prBce’s BofESHs! HotlR b8 sBffflchE 16 EmREPRIMBRNAAL to

i mage receptive material 224°is 30 adapted to recelve an inage conpri sing
agqueougsi nk. fowiand daithfiddtytslexiths skate afithe sunface efthptool bemgtused.al i n
accordance with the present invention may be utilized in SUBSTI TUTE SHEET
(RULE 26)

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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WO 01/91U99 -12 PCTI US00128719 conjunction with an inkjet printer to
produce identification cards, driver's |licenses, passports and the |ike.

| mage rede@oiN@Iateri al 224 may conprise many material s RCQTHEN0/287a%i at | ng
fromthe spirit and scope of the present igvention. Exanples of materials
which may 5 be suitable in sonme applications include vinylpyrrolidone

honmopol yner s r St,LE L i i r - iyl .
acet at e copol 36 n$e§gfégﬁ%g§ t@%g’g&y?ﬂe ,rg&%r%s‘ﬁ&?%&ﬁ% f %lsgf'i ;lg%ettegﬁ)gaglrﬁﬁ\f tg%:/e %t e;
copol yners of rarigayfromCIS08C €0 23@00Ckeperidihg 6n & Helt Sthglh 6Mfhe Ry, OThezFr@ssure
derivatives thereof; gol yvi nyl al cohol ; acrél ic_ aci hormpglyklrrers and

copol yners; aékgtesnindbe mipessorapge fiomaahpus d401tg mbews; 13881 kRa ard prefiwably fipner s;
- st I i.t h,al] I | i d. / | ef i i

st er st her aofbot 1ofth B30 B T e pesirafuns s af MortBi e ftond afues '
nodi fi ed gel ak BBout ASLYS M@éfér&lﬁ? frofsboub €0 tb koS 08 °EChRs B tbrﬁ?&‘at_%re of

~ Patent Nos. 5,766,398; 4,775,594, 5,126, 195; 5,198, 306. Vi nyl pyrtolidone
honmopol yner s  dmaicasomed| cameange dirom pbaeit 86 te dboutrl68 SCiand prkferablyl abyutr4fl tockboet

honmopol yner s g copol yners .are parti.cul ar| referred. 15 tional ]
imagg r)écepti @ ﬁat@?q éeeéé’ﬁ%‘ﬁ‘? °ht thioe t}%r"@hmp&?a f@%"élﬁg"{ @l?c@‘.t,o'%/ﬁtﬂﬁ na
and/ or silica zp&ttioGhssh an h1pak Bye adtlopBnE ARy Sting of any of the

! dr:gf@fér I(;gx ! .
above nentioned nmaterial s y be Used. Optionally, the inage receptive
materi al 224 may alVaoious ektmatders oy thiewtidiz¢dheithgut alevdeng froins thel sppitcandrseype o
the i e. Suc dditives incl ug_e %I itter, glass bubbles, pignents, mca,
W absobers eSPrgpAnt fiByeplon. o FOr ExaMpe. iipele JOrPY of tain SreWeHIUBRAI MY Ry of

a |lam nate as I «1.1C i i 0] C 40.
i rot oheot - oS0 NoRARHCHUAA, 8 dihorh 161 WA Prfuiil Bfhof Hithae
enbodi ment of shigpwceew exteuders stichsay 4 aYginkh KLIoNcenthdeh ehildAdfiom Kithsied

to a second surface 220 defined by first layer 254 of first sheet 230. In a
preferred enmbd&imaers, Ing. of Gedar Groven MewdgrsepiUsAcesippsd adth 2 gearipympdneieas t o
a second 25 suyr ined. i D fir . 2 a
heat | am nati g‘ni %ﬁ?‘g@‘%ﬁiﬁ“’ FIS: %ﬁl%e%‘{oﬁar@iﬁ%ﬂg@ﬁfﬁ Cizaelngh Pﬁﬁggbf“lggg 8}"

sheet 230 def iSagford) Ndrth Euidlivia, 0TS AQKedtirol Bow rite; comrgRtihg ¢wil scvdv BRireddral
224 is disposed w thin each _pocket 256. In one method in accordance with

the present i #Y&hes dn25am BRRYEIGRIF pxtyden aeallablg ofiomnBgestoréc Eptpogation of

firet Layer 28irdioer RetbSof AEEROM VAR S WRESEEhCorlibotd i i £30mi
are possi bl e IEISNREIZ fdxtated ayaAlabRSfromn Anaiesn [Tayeritz2BRtrader! Chgortitmebf 230
are substantially QE'[I cally transparent such that an inmage printed upon

i mage recepti \fong INewTEersiyEES AL RElp® ra®)in thenwios¢resootrudescandr/ wspolled 719

mat er i 224 may be.viewed. throu fir et, 230. Epghodi.nen of .t he

or esent2% moentiR TRk TR e SECARl a6 p S SRS Bhmdiir o alRIS Fop s 2ot Aipeee
first sheet 23§ raffinSREARrseRCBSA240 f@ideths ¥HS nidiériad ity tRPlekiaddry A film die
transparent such that an inmage printed upon i mage receptive material 224

may be vi ewed witirasijitstableesiotrisl usdddetfomy @ uniomnfilovouteitke @ftrudarni nate 226 are
possi bl e in which gist sheet gSO d(f)}g)? ngt. i ncl ude base | ayer 25%1.r .Figure 8
is a cross section ae\?fig_}\?%‘?‘a% ¢ agfioqiplished du & ¢oPYMupYE PIOCEF NG 12 TGP 1
sheet 430 CONRYNIindGman fthe £l héﬁﬂﬁh%ﬁ?té Afe ﬁré@&ﬁ%&eﬂﬁ@x’i, dhweb hhving h QUi &IS
it may be appreciated that first sheet 430 includes a plurality of

m cr o- @fbossedmbbssablatthernoplasic esgosedilaper, bad bavingsufficient thickfiess ¢o s@Rivefthe

first Layer 454 .of first, sheet, 430. As .always, features .such as particles
coul d be subs EREFIGRHEY isRAcr.1EinMeh dchip dPISHReins it CYIBAFigslerglls; one of which

M cr o- enbosse : | hes L i f : ISR
receptive mat glra ?é{ﬁﬁg%é }ng&gitgglgésae%“?\? %#g%@ggﬁsegg%r@é%g%geﬂﬁg “}[tﬁg 83 '
. enbodi ment of Thegmbessbleahermoplasjie exposed laped mas Soatabicthd ed@faved rollatehd bip.
met hod in accordance with the present invention heads, 405 are forned hy
appl yi ng heat Saffifigst beatingdo tempsrafpessof g LAIC upro 2R fr ef the sorfat SHIg
- shape each o) i j t : tal i i

hoan A% b dadApeFaL el og ihaRe oot sfatfisp b B alanCRED <HTEE (810 heie

mat eri al 424 Rafgy; ifiareddidarrs, tehe) fralforblyiuse obDhedfetiadils 40the ndf) Acombirdtior of he
enbodi nent of the invention shown in Figure 8, it is preferable
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that the polyneric materials used in |ayer 454 satisfy at |east the
followng two requirenents: 1) The conbination of their softening

t enper at IWO 0afd0%el t vi scosity should be such that the matmrizesm/2shensel ves
are able to flow under the | am nation conditions. 2) The materials should
be of sufficient abrasion resistance (unde'rc’" anbient 25 conditions) to

sufficiently protect the image. Not only does this allow the heads 405 to
be formed, butheptand| presgire %%Pm@yplé@b’b WWohéo FBY di/ingh {1 Srke/ere toOdkadeny) is
col or ant partlrg(éhgrgn Qseg\?%?ﬁaﬁ{igegﬁtt@ggf&éxﬂIin%%n&m?edded into | ayer 4S4 during

t he | am nati orr process rove the overall durability of the

i mage retaining | aFigiatd.is FsR¥P bevtivnalaieay bBdrSaskdiabily 322 tAchirparhiced-¥kmbHRee
“requirements include polyethyl ene terephthalate glycol 30 (PETGQ, &ol yvi nyl
chloride) (PveheetdOasfifigured. vMigommbossedmbiest KQdinFydes/a fiyst sudfegeal@ and a

copol ymeys. SUBSTLT HEET. (RULE 26 1/960Q99 =14 BCT/ USDO0/ 28719 |t
T o eiar aibi o Mt S cremieese o€ exending borld 5t S0 L4 Srelamply ot imice
i norgani ¢ par trbgdpfive RlaGMAL I Mg Jﬁgﬁbs@&bi”dﬁiﬁétﬁ RétNdehce FOITBS ReARRES3mBbssed
suitabl e organic particles include crosslinked PVP particles available from

| nt er nati onal sBgatcl®. t Imdpeorheeptive mmateriabfl12hamay, caNeguisd emany ,mat&iels Suthwut
exanpl es of sujtabl e.i nor,gani ¢ rticles jnclude.,5 alum articles |,

oval | abl e 1 r oSt HRLEOUT SE-oPis, 41d RegBe Gh ther SR IDHEANOR dIEBIAGS| eraerify ¢
materials avaiyghl tal s Mlifa61eNG! %%ﬂc%ns@ﬁdvd@mn@ﬁoﬁ%ﬂe‘ RthSpolyrnds |t
is preferable that the binder be a heat sealing polyfef. Sonme exanples of

sui t abl ¥ heat asdadopolymerd ynd sebstitwedidaiivaiivee thiareof) Minyl Recasghectapobmers (e.g.,

Chem cal s, Allentown, Pennsylvapi,a, USA under the trade desjgnati on Al RFLEX
Gnd T rom ihe FOPRTIROSBEAIPGHRIes Y, ViBHS AP CORPDTRIS T eVBH AAARIHTS,

USA under th j ' VAR, . . s
pol ylrjrgr Ie(r: bi ﬁ tgbﬁgﬁagﬁéﬁ?tﬂg\%d gggré’%gﬁelagf‘ﬁ to %ﬁgﬁcg&ngat $ Ellf(?@gfe%\(ﬂ? %'#ge
pol yneri ¢ subdiormipelymbss amd eoprigahers; &ANKGHRE hbMmdpolarrgaridcapdlyaserg tellwlodyC

and PVC-co-vinyl acetate copolyners. K 15 Enbodi nents of the present
i nvention ar e B9bUATH| Bytepe wAPelmess with |allylealcolnl, agrylic peid apdiasimalgig aeid or

substan{d al |y { i 0L ; [ Fage
ocepti Ve ma SHee Bk sl RRERALGE NG el poRick TRRE il B8 Dotk
Enbodi ment s ofpolysacchirddesnand thedildel ayndibubosed ah $0S bP&BnteNGS.S3, D6%308; i1, TH3i, 394;
first layer 454 of first sheet 430 and base |ayer 455 of first sheet 430

are subst ant i 213915 PaR3P62(Vinylayisliosn tomppHymeraand CopARFErsHe RtedTdpon
egs S0 e Sa L Ay ote Yy bR B SRR ) BT pl e =

sheet 430. Enbodinents O am nat e

430 does not iMstiondly, hnsge ﬂe@éjﬁfve%eriaﬂ:il%frﬁ%%chﬁiean&gﬁié nfabalsq0 !, alinging of
a |l am nate assenbly 526 i1 ncl udi 23 a first sheet 530 conprising a first

| ayer 5¥% and aadiessitica agwicless sAddiomllyy blends cansisting obanyref the gbexe memipnediat

first layer 554 of .firs eet includes a er 5hH7. a plurali of
pockets 556. géaégn%soxgﬁ& e?’gecge?gﬁ‘gﬁlnﬁythg "Pi‘%esrtesgp\tlp_rvle %azeﬁg%én%ﬁ auLfSro_a § §e of
proj ections SQdditikeithat pesvede BIkual/PtopsfBOR thRGRAEE Y SubRbaditioés Mdidé Slitter,

di sposed within each pocket 556. In a preferred nmethod in accordance with

the present i rglassbutdes, pigmentsgmicas U shspddrsppdrstablizersngls. r ecepti ve materi al
524 i to the f ti £ . 557.. Ln thi . ef d hod,.

357 are formed by APprgi APIIREt:al Figntks 4 iegco heBive fiaoitel g4 S o e
SHEET (BLE 26kimanfbQe8t8Q%red 164 PELAtRIA04 &ieife E@%ﬁid&ﬁﬁa&e 250 0P enicro-

present invention are possible in which first |ayer 5 o
embossed sheet 100. 1t 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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first sheet S30 is substantially optically transparent such that an inage
printed upon imge receptive material S24 may be vi ewed therethrough.
Enbodi mrerw@ 0o960bhe present invention have al so been envi siPema0d/R87whi ch
first layer 554 of first sheet S30 S and lt@se | ayer 555 of first sheet S30
are substantially optically transparent such that an inmage printed upon

i mage receptive material,6 S24 may be vi ewed through base layer S S S of
first sheet SHSePUvRaWteHahtl2408 adanted dioeressine Aneimagessomprised afhaqusons ink

sheet S30 doe ' I . ‘ o I .
produce the e%%%gédrriggﬁ sg?ﬁ‘ g 'ﬁgﬁfertl gﬁﬁ'o%égﬁgl\%ﬁ@fgapﬁhg%%@8%%grs§%%%é& é‘gpne
as those (giVedtepid@/ eatérial PO detdedantb@uricth Ghe Alteitl dfiventiani meyet utiksedcint ed
with Figure 9 is that the walls should be tall conpared to the width of the

cavity. Fi gur onjengtionayyith,an ivkist peiptes $o qredpesnidentificationfcards, devesisblicenses.

i ncl udi ' - 1Sh heet, 340.. As_ above.
1 oat ur e Such BEoROB RAFREIIECTEls 12 pt MR teeuBA B W BRhe o A e
I t f ionsassfipdink h it iV '
360, B 110 | oyt e B R m ) D St loer

M cr o- enbossetecsiveeothgoonitenidlsd eExampilésr of materiale ovigelp maydbe spitahlelint sonef

m cr o- enbossed (illgements. 3 ext ?lndi ng geyond fg{yg} su fa.ca 302. An inmage
receptive nat 8" ptiofis,  Bclde o Adhpsiyes ’t?qgé‘if‘é_ Sof °HYEFY- 156 s EPEEMEet
300 20 bet weepndhkanRIR0SHAtkube Willehicl! wable, iy SCorififariths SHERRE SDGE!
340 may conprise many materials wthout deviating fromthe spirit and scope
of the Ifr esentimage?ns used. heFoimmeawsamdppliedtoni aflisk aid/ehtheayatéréal sfithegirbdoun
some applications incl Udﬁ' é)ol yvinyl chloride, vinyl chloride vinyl acetate
copol yners, pST&ASHYP AFBHR I ori de, pol ycarbodiini de, ethyl ene-vinyl 2S
acetate polyners a : i i Ed : ,
propyl ene and et hy%gt#ggg?%@zgggtkg? g%ggq%?@n@%ﬂg%%%gg %érrgg Islp ﬁlﬁéﬁfgﬁf ﬂcl%ae
anhydri des gr af ¢ajurtiop ovittpthe pydsemdayendbiny | Exampesroflinks whickl mzp jbelsyitibis in

pol yur et hanes, ethyl ene-vinyl alcohol, copol ypers,. nelam ne, acryljcs, and
the |ike. Backmg aPBWIOBB@‘Q]}fde'seB’é&qHICSWE@PXQ@Gd riaks, ceepophetogiapbic ienels; al s
w t houtys 30 I | I bt ; i t kon.
Beanpl S of t Aot na At TR ks Bhbls cidfte BEERRITadbilfh BOFRER LI RS 1P
appl i cations ituouldiddsopbe yapipbaciatete thdPEhks fcilizing anatlye o6lofantd) map ey witilizdd in
chl oride) {PVC),, pol yet%l ene SUBSTI TUTE SHEET (RULE 26) WO 0l /96099 -16
PCT/ U S00/ 287 $oniuastion vt the rresantinvention xamplesraf qoloranis vrughamay §e guigable

(PETGQ, acrylic i . ] i hane.
Beamp) e of ' nioPRCnpiE s Rt Saied WerPLIDAR AR, Grditdthib T
applications incl udepfiapdrimagaimtacbidiice it thé pravestcinv@dion refefabieinciades
Figure 11 is a cross sectional view of a lamnate 326 includin

ni cr o- ePoossedne BEdrorgecusity mdicit.e Exgmples of isecusity dnglicip mehichy may 89. saitable i o

shown i nF gurate fchEShs Btide® s ORRTof R AR RORACTANE of Lyl
di sposed bet weggerptift; @-tRrkea6 emd el RPRBEMatR ol c4Fikslferaéigmsad, SiRes adQD.

10 In one nmethod in accordance with the present invention, an inmage nmay be
printed upon nwmber o€cwplicationsrdn evhich ssanityrindieiatis desirdblag. Examples rinclede of

h i i i pl in which enb h i .
Subshanc al |y sfhdn Fafas ARReR et dhpRcs Taa e i fshaslddebarecitat
receptizse nat @i dhe Prebemmdiviifion MM alsd BE AliReERPATHRBicTE SR réfifring security

Enbodi ments of the present inventi'on have al so 1§ﬁgeen envi si oned i n whi ch
tie layer 362indinia (g kgvaphicagpplic@Bmspf second sheet 340 are substantially

optically transparent sych that an.i e pr.inted upon i receptive

material 324 may bg'{]g}'ir% ﬁlatcﬁ‘?s&fﬁﬁ'oé’gﬁgﬁ‘ﬁ ogﬁg%’fungwsseﬁ#g}iggﬁs I“l?\f/ddl?@ Bl es

- further discl g8goQelSRENR0b Df Bfgutd® iWhe Riib8AimehDof Fgu A aSutad 1406f oW,
the term"parts"” refers to part's by wei ght unless

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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20 otherw se specified. Exanple 1 A piece of CONFIRM 1301 security |am nate
was enbossed with a pattern. ("CONFIRM 1301" is a security lamnate with an
et hyl enevwagoydso® aci d adhesi ve, 25 avail abl e from M nnesoParnsmi/2zsgiand
Manuf acturi ng (3M Conpany) of St. Paul, M.nnesota, USA.) The pattern
conprised a random arrangenent of roughl y'llllem' spherical voids which were
25-30 mcroneters deep and with dianmeters ranging from50-85 nicroneters,

with nost |yi &g passibleein7ghighy misrorashossed shaetgh00 isHwbstantillrapticdly tsanspatent

| am nat d i nst. nb ' t 00l t ai.pi 0 th f
the desi red pAIPaPR TrRes SHBRaaEoB Rk rhEs ERtT s Mty MSiias
conprised of ShdrdShitossbd hSHLAST Embbdirfieris 6 HeGRERNEMGONREe AYbbsSYl i I om
. Dow Corning Co. of Mdland, M chigan, USA.) The press SUBSTI TUTE SHEET

(RULE 26)  VwhichsegmaiosheetAOPTwbs8otrlly pticallyt transpasantieuch thav\ammagerpsinesd
20- 122TWPWCB press from Wabash NPl . .of bash . _The tenperatyres of the
- platens “were @Q%malgeﬁp@\é\gm @a@f'a]aggﬂ%e@."w% ugé‘psﬁfc?’@o&?%rlﬂgbout five
mnutes. The |oad y@smoaRPbé Qﬁgﬁaﬁteé@hai‘qgééﬂdoﬁ@& P40l haffiBHtpFiSe WAy Sndtdifils
pl atens were cooled to about” 75 C. The platens were then opened and the 5

enbossed fi | mwitheutr dexdategs fromnthe Fspirit rmind ssopey of dld preSére ievdmtios.e cExamplesnafs
then i maged usi ng, an EPSON STYLUS OR 850 inkjet printer vai | abl rom
U S Epson, | nE‘.atﬂ%‘f‘"%TWEl‘gn‘@éY UERR)E AR é?"’@%l’ﬂ@%ﬂﬂ“ﬁd%quﬂs/ﬁ't H’(OB’F /@?é’
bl end i nkj et | I ;@Bﬁ%r cﬁBﬁ ( )
fromMS Asso??lgﬁ reoi&‘%yr}(&: (Pﬁ?)él el &%?%ﬁa%&‘ﬁ&l)giﬁmﬁﬁ) . Td§9 %%%@%u#ﬂa%
|b lmagg eboh :c bi :E ﬁq:)@yxgérg,c ?jo@retl@dmnisl tey\epat';ﬂla_ea c(BETl‘?;nt pbﬁyauhy;bhartpmpmzhalaiet :glyfcold

eed or featherin et ween colors. A pjece assport paper S ac on
top of the i nEJelChnePly @y&e@ﬁscprqsathpﬁl%gow&wﬁ%ee@-mg§hﬁ@@§° 208 BRIy
6060P passport,. |z < Wi t ' oy e u Of;. ter
| am nat i ng, sgﬁeﬂllﬂQn%@#tg%ﬁ\%%rébr%}g&v}\%@ﬁ%%ég{ré\%géaﬁgé c?&gs% t?é}%&?ﬁé% sl ge{l&g
degradati on i therdsf | mage quality. An attenpt was nade to separate the

enbossed filmfromthe passport ci)aper at anbient conditiogns. The passport
paper tore, indicaFigwge frinan explodedicspsssectinnabipwsifen asiembbe2? Weacgarsiancand

Bampl o2 A pritholis sk inian: el 726 afbindec € AHle e Ropdedf SRE, 00””

pattern. ("COuchidigls@croldintibsseddbyer 280 laadianabelaged 252Nt e Dirdepfteodittiay the
aci d adhesi ve, available from 3M Conpany, of St. Paul, M nnesota, USA.

The
pattern conpr beeef mico-embossing a8 feateesim essemblyoithisyexsmplasy theve andl thap ﬁ%f!s

whi ch were 25,30 nmicroneters d and w di ters,r [ f -
i crometers. RAHOhSRE A P 0ot bbb BieH A ORI 1o
O 1 security lbaBb&ad Shv&s20y Rerges 2dmitNsirfasd 200dsd BRirdlivg lof Geitioaémbdiged he
I nverse of the desired pattern in a conpression nolding press. 30 The

enbossiHy t ooklementscib extsrding bexomd At orfhce 2821 ASTlimAgE feseptivei mateBple224

glr thsorrer avalolvgr zlyg f{rgtosrpxrggngSQ "ot e%ogé%d l%]:er IXQSS' l?e?vqréean?c%- ABosse Aéléméﬁ@f

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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utilized was a Wabash nodel 20-122TM2WCB press from Wabash MPI of Wabash,
SUBSTI TUTE SHEET ( RULE 26) WO 01 /9(i099 -18 PCT/II S00/28719 IN. The

t enper at we91/0609¢ he pl atens were 140C. A pressure of aboutPCIN&od/Rgrinas
applied for about five mnutes. The | oad s applied for an additional 5-10

m nutes while the platens were cooled to about 75C. The platens were then

opened and the enbassed. fil m renmoyved from the.enhossi t,eol, .5 A
mxture of 200 PREORarYbeRIHRE PTIRET 16 rofRS HERIREIIT S0P AR diteny 2o
parts water WagssporgPaidetie 1ik€OLYPLASDONE | NF-10 is a trade de$ignation for
crosslinked poly(vinylpyrrolidone) particles available fromlnternational
Speci al ty Product sImagereceptiveayaterial 92¢% rdayr eemprisgSnany materiats wtithout dedatingat ed
-onto the enbogsed,side. of .the fi using .a # .10 er,.ro notm, nal . wet
Chi ckness ~ OTBBInA PTG stne PR PTesEE 1BYenibRs dTples ot MG, RGeS
then drised i np@ng ek ah IGRE. aﬁBﬁ@atﬁﬂf@O%ﬁﬂief 'ﬂ@%&ﬁ%ﬁ@l&ﬁ” Ho‘iiﬁﬂ»%ﬁm&é?é Nghdn
" EPSON STYLUS COLOR 850 inkjet printer (avall abl romU S Epson,” I nc. of

Torrance, Cal cdpmlymers iSh)substituted ederiviativespitipreef} /dyyd bdetatel capolyaners nfesg.,
(cartridges ARC- S020108. (bl ack)., and ARC,SQ20089 (color) from M S Associ at es
Inc. of Lake ESRAMErRy %fh%ﬂayrr%&ﬁim aff ovin; arcs@m;tqona@rrf?&be? é!ssm Bretaig. #idyh
col or densityg,plgs .Ge nt.4 1 r | 1. NG

bet ween col or % ) g?lg’c gic. f {m[‘)j aﬁ%&%@p@l&g@?ﬁ\\%ﬁs&%@g e@ IW gE)c O&@TF}EQI{S %bde,
and the const hobpelpmessandasuipoRinetk; deiyhagnide Rbkopdlgiaérs @A6 @Bpsiamengtéllulosic

| am nator with an interface tenperature of about 120C  After |am natjng,
the i mdfe quaPPlyerss shirenedconobmagsy avith sllyl -algohgl tasribie agids and{ae malpic apidr ot e

t he enbossed {fj L.en It TN

passport  paper b ASrelt, HkGIcRE SRR pblyRBREha Hop e siHitcd Mfuing, .
paper and t hepelptmskarilies; and the dike ae diselosédhNULS) Paterit Nasals, 266/30804 776594 he
paper. 25 Exanple ' RM 1301 security | am nate was epbossed

le 3 A piece of CONFIFR
with a patterpl26A85p2id P&B06.c ¥inyhnyselidens homenedengss andeopolymess arechieiepred.

150 m cr omet e R ke B BB RS ip kel And Flcbirag S ateiPH Rl A o s8o,
T Cr omGiser S aDpiibfalOMueEaTve ARt RIS Bor Rkl T Nk S

pressed agai nst an énbossing tool containing the inverse of the desired

pattern in a suhprsilied partigles)di Adglitonaliy blends centigingi ofgny o thegbove aneptipnedt of

o6 17 S0k BTt} b S ) B R BB b
Mdland, M chpa@gfives4fdt prolliR PiSss ﬁ%ﬂehiyztﬁ(ihé\/@ﬁa . V8hes i RS linclitel AR YR V\CB

press from Wabash MPI of Wabash, | The tenperatures of the platens were
140C. A pr ess8lass bybbldsopigments, mica, UM aibsqgrpers @nd stabiliagrs,etc.f i ve minutes. The

| oad applied for an.additional.5-10 mnputes.while . 5 pl at ens re
cool ed o apout - 75EEFRI AR SeisREl TRk Plgp e ek 2ededulhE R sl s
removed from §iRt 250 Q8¢ h Redn@Gheet 206 PFRQAREQD3DIINIMMIRS friGhyer PBYAd HDalY an
EPSON STYLUS COLOR 850 inkjet printer (available fromU S Epson, Inc. of
Torrance, Cal layer 252, Inugw) erelopdimped df Figure @i gfesitsudiee P42 afisdcoig eheet AHQ is

(cartridges Eoﬁd%gztglg %ec(o?lldas%ilsl)aceaggo ﬁgi%led by first layer 254 of first sheet 230. In a

preferred embodiment, a first surface 242 of second sheet 240 is bonded to 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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10 S020089 (color) fromM S Associates Inc. of Lake Oion, Mchigan, USA).
Sonme slight feathering of the inks was observed. A piece of passport paper
was pl acadoon9eodp of the inage, and the construction was |PEFVUtM0RSTINASI Ng a
TLC Model 6060P passport lamnator with an_nterface tenperature of about
120C. After lam nating, additional ink feathering was observed, 15
resulting in a sljght degradation in the_ inage %léality An attenpt was made

to separate tR@tdihadanay pe evwednihronghplicst QpeEmh?d‘%%‘isé?ﬁthe present

ahesi on bet w50 By bRFancO 6fch Mt O 4Eof BEng Fig,ond
i nternal  streggidid Shesthe4aresubsidftidyaspiclly tAngieae sath SFinRMhaEROprinted

- security lam nate was enbossed with a pattern. ("CONFIRM 1301" is a
security | am HpeR image wseepsivhynatadala@24 | may dei dviewsdethrough second agheet 246m 3M

Co f S | . h i 25 ..
- arr angetent chrioripments bEERNTs 4286t ponbIE B MR SRR CEED Bl ot ipoigde
center-to cenbggelwqisgg of 150 m croneters. The post dianeter was 110

mcroneters at its base and 92 microneters at its top surface. The CONFI RM
1301 security |am Figuee Reas apress seetianghviawt ofamnlanyinsse assemblyAR6 indndiagrmi fingt t he
i nverse of the desiLked pattern.in a c ressi.on | di ress. JThe 30
enbosei ng t ooPELSR ShpPRsE soiseercAcand & etk Mo 1% PRt Fi B oy be

el ast omer avaihalaligichr 130 Shfites A piaihA8Emidd ChbeaRd ikals Tie
press utili zegbaggﬁtaehvt\ggeaggwﬁr@g{el 20-0%2}26%N2R/\C§ reslgucf rom V\abaseh NPIs of
Wabash,10l N. TieetefdiBs befdniEa SHERTT{RA0Z Xjrst laywD 454/ RArOshe204FCT Al always,

SI1U 28719 tenperatures of the plat were . | 40C.. A pressyre qof about 1.8
MPa was appl i &PTFEE SuElas piigletyuldbbe Sipstitesd o giciprsmbogsedo elegyents or

addi ti onal 5- lLhu Wi AhQUAs <75 AC.:
oiat ens wer o {rumel WS Redd o Rlal 308 RICs PRAEY of fodaptsc! D alrimige
enbossi ng t oolreceptive miateriak 42448 didposed miithirPElck Bod&DA@BE | NF- 10, 60 parts

i sopropyl al cohol, _.and 20 parts ter was prepared. (PO_YPLASDONE I NF-10 is
a trade designati oAnfhe C’E‘PB‘S@FP 261 5 (SRR PrOISTtios) incledrs)a headi4Q3. o Ln one

i | ablse f ' j.al , f ,
DA ) “Tho m xrir I @ecARLe SRFCHEpkeRl BRI oyl 409 arel YRS OHAAEE S,
Mayer rod ( noiemadnd \peéssifit6 lprsjedions 804)3h Figurelf) the ginSab shapletof eschoprojdétisi er
NY). The coati ng was then dried in an oven at, 100C. The enbossed fil m was

then i maged udPfprign teplaoforaation el exahdread st95; inishewn pyithndashed hnesi | ABIi®ags om

bl ond | k] et ViAo BAPEH S0 i LB ek 2 EREY aleeh e BOEERRSY B
fromMS Assotesdse®s! nc. of Lake Orion, Mchigan, USA). The 15 resulting
i mage exhi bited hi g_h col or densi té and excellent |ine sharpness with no

bl eed &0 feat heri ng ceroduesthe smbediment of the invsntigyashopm in Figuse 8, hdssprisfesehiel on

6060P passpor A R BRET BRFeCRH el aRler 35 ARURY AL 60 o o tog o,
ani nati ng, t heqiragatsauR) The csmbmbbaCoRheliaR@esing 20mpaira bRl vig:osty

separate the |amnate fromthe inmage at anbient conditions, the passport
paper and CONShewil beosuch ghatothp enatenials thempselyes areasldel talowg 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 glycol

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

acetate copolymers.
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noderate force with very little of the paper tearing. Exanple 5 25 A piece
of CONFIRM 1301 security |am nate was enbossed with a pattern. The pattern
conpri sedv@ni/asopay of 25 microneter deep square wel |l s thatrcanso®2819

m cronmeters wi de and surrounded by walls vi/glch are 1 S mcroneters thick at
their base and 5 mcrorreters thick at their top surface. The CONFI RM 1301

security |amnate Pres]ta SW qﬁl nst an enbossi.ng tool. 30 containing the
i nverse of the desi ‘éé? pblg that the imags teceiung §oating CQMRESSS,WEANIC o mor nic

enbossi ng too | J
el ast oner avak?‘glgggsgg%gr% %;ﬂ\?va%gﬁehg%}é{od@ ofSO&I\l/Ibsg géscbl\ifsglﬁlﬁ%lggﬁgahl X% %l%s
press utili zeihchale cRidsifiiked DMP fidfieles aRlilabe Ffm IntbiﬁaﬁkidaBSﬁ&ﬁalﬁGTdodﬁWh}/]ﬁB?lQ
--21 a Wabash mpdel 20- 122T|V2V\CB ress froml\ég55 sh,. NPl .of Wabash, %Eee
tenperat ures &f Wewee pNawéﬁ@eméJ 1 AFNe PEAH rwitaple ma%mqpa@cman

appl i edgfor abput L. N 10
©m nut esSV\/ni I eg p\.{figir?g év\{}ea?lgbl%;%@n 0 e\gﬁgbs?é)%dc %‘3&& g{%gg tmjg%éa% &
opened and theolmmmssﬂibd thatktial avsitablee froxe thef Naltot Okentiodl 0861, Chitago) thi[dsne,
enbossed fil mwas then i maged using an EPSON STYLUS COLOR 850 i nkj et

printer (avai [Udteltispseferablepthatothe binder bgra hest sealiag pobymars ohame; examplgs of

equi pped with d 1. aK] C ri 0 ack)
and ARC sozooé@&?geglrﬂ%ért) ¥‘§dh§én ﬁ?ﬂq@%sg% gn“kﬁmﬁ ’%‘r’“ Lake‘ﬁ@r% gﬁﬁﬁ kﬁéﬂ&g'!%n
USA). Some 10 Ajlentaiin, PemisiiwaninJUSA Gitler ltW&awﬂe@Qﬁﬁbﬂmm @fid fidkn the
passport paper_ was pi aced on tgé and the construction was

of the |matg
| am nafled usi BoF-aGuodrighnSpsciaysCiremigals (& toff Glevelands rOkips B und‘tl'eﬂlﬁatf@de

t enper ature of, about m onal k f at her i vvas
obsbrved. resdrigmons ACARy VAR TARESATOUREY | Mctillss (S riheie b
attenpt was nmggsuld ﬁaxseegtﬂfdame&nb@t@a@&e&ﬁﬁatmtw\momtﬂa&m&%agtiat@ama@t
anbi ent conditions. Thé passport paper tore, indicating that the

i nterfacial aé¢kasplonSARCURE: 160é lmpgwodaadhdsiw OBy Es antl AV Cronevingd rasatater
than the int er nal, strength of the paper. 20 Exanple 6 A piece of CONFIRM
1301 security®P ‘?'h’ M&e was enbossed with a pattern. ("CONFIRM 1301" is a
securitjy | am nate yrﬁﬂadmn@éay HERCRGE lvbiicAChrd (RIS Y SnichVisl A:Cadq gm SM
Conmpany of St. Pau M nnesota, USA.) e patte conpri se an arfray of

m cronet er dedyst wwr@valsbbstmmﬂy @pﬁceﬂl&arampzrrmt&mh shagi asheinzage mﬁted upon

surrounded by.walls whi.ch are 1 croneters thick at thej S

m crometers tHPREE JECHPHRE  matshia 424 dBaY e RaFiGHYRVICPSE) t Eré’(':‘ﬁﬁl ﬁ?f"adg ﬁ?ﬁat e
was pressed agaifddimés Gﬁmﬁﬁbﬁﬂt iﬁ@htlﬁpﬁ%@'ﬂéonﬂeeh%visﬁ\ﬁ% 3¢ whicht figt g red
pattern in a conpression nolding press. The enbossing tool was conpriSed of

SI LASTIC J. (8b4ASTIr< shedt 2438 amillbasolagered Bsobdfimt sieot 3@ nteahibstantiadiy dpvically

Corning Co. of Mdland, M chi USA,) The press utiljzed
%O transparent such that a%&lrr]nage prmted upoxP image recept{ve mat\{c\n'ﬁal 424 may be

e~
;..

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

tenperatures of the platens were 140C. A pressure of about 1.8 MPa was
appl i ed fwoo o3BT TUTE SHEET ( RULE 26) WO 01/ 9Q099 -22 PCT/USBBEN72B719
about five mnutes. The | oad was applied Eg_r an additional 5-10 m nutes

while the platens were cooled to about 75C” The platens were then opened

par ts PaL YL ASDONE TRESERerE P HE preteRl o R RRiEe b Wit Be U,
was prepar ed. firsh@hddtX330ris substarkiahy Q?ti@ﬂEQrdnb}%réﬂtbggg €lht SnCithagé pringedf apon

using a #14 Mayer rod (nom nal wet .thickness = O. mm R D Specialties of
Webster, NY).inTige raseptivegmatesialt H24 nayi bel vigwesh theveshroagh.1 0Bmbodimentsnoh thee d

- filmwas then i maged using an EPSON STYLUS, COL Q ,inkjet prdnter
(avail abl e I;Bmsﬂignﬁ?&é'sﬁg‘?‘fw§°§E‘f;“g"6‘ﬂs§ﬁsé in 8%‘3&55;3;&;% ?Ség;n ﬁégﬂiﬁtﬁ%&
Wi pi gmen R AT 5
; 80200899(col O%ﬁ?ro%&f\éﬂr ?Aggﬁrg% at ets ﬁ%& ng Lall%%i on_? M (?hi ggn, UtgA) . The
r'eflﬁl ti ng I i nggmgemrix’?id apomir%dgfaebemivd?!médajf 'iamin&yxbm;nlewnd thxioutgh dhasr byerss
Wi no bl eed_or at herin n colors. . ece 0 ssport . paper, was
pl aced on topSoe? 0% és"isﬁifﬁégo-aﬁﬂ‘%ﬁgn@@n%{lﬁﬁ‘&afeg#ége\/v&égﬁﬁﬁ‘? W&i‘é‘oﬁ%ﬁh‘?& a
TLC Model 606 g?ﬁp&r ) kth an interface tenperature of about
120C. After |§§?ﬁa I N ,lﬁcH%rqagnE;%g&qs\l%I ity remai ned unchanged. Upon
attenpting to sepafheendtériald requirenientsto protucerthe embodimientnst, the inveptiss ghomin

paper and CONFI RM 1301 coul d be carefully separated using. noderate force
with véPy [itin Eigyre Snaredhpspme @srthase (2ivenssbays) &0 pr lﬁspg‘d@%f&c@wmdlsol
security lam - Wi+ tter '

array of 25 miepnsiRl AERIRRERIMEA PRUGE Ho yHIC B3 BE R CBBUBEO MY,
surrounded by wi@hlof thdéathiyare 25 mcroneters thick at their 25 base and 16
mcroneters thick at their top surface. The CONFI RM 1301 security |am nate
was pressed agai nstFiguie dfinan prodegogrossosectiondl Nigwt plean assembly 332 ppludiagd r ed

pattern in a r i | di ress.. Th Si | RUEE'S of
SI LASTI C J. Tﬁ’g‘r’%re@“g‘ﬁ %Egéwmégdaa 3%%“%2’2@' z@%@%@%@@%ﬁtgre%&f ?ng
Wabash 1§Pl of pYaRrstoufliNe siBRithRITSF Midis-mboésed RRRhAtRTSatRss e Sk sheet 30
pressure of agout 1.8 MPa was applied for about five mnutes. The | oad was

appl i ed for ad4@dfiRiguwe4linguds anbackingdayeni3ice, 2 tie lplenBeAsandes &rst surface 342
TR R TS VE TSN N g
fromthe embophirfifly 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 grafied on
polypropylenes, ethylene acrylic acid copolymers, polyurethanes, ethylene-vinyl alcohol
copolymers, melamine acrylics, and the like.

Backing layer 360 of second sheet 340 may comprise many materials 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
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tool. The enbossed filmwas then i maged usi ng an EPSON STYLUS COLOR 850
inkjet printer (available fromU S Epson, Inc. of Torrance, California,
USA) equivwpeddoni t h pi gnment/dye bl end inkjet inks (cartrirdgasof15020108
(black) and ARC S020089 (color) fromMS Associates Inc. of Lake Oion,

M chi gan, USA). The resulting i mage exhibited high color density and

| i ith hef i | .
e o pasn P RARE RN RoRRuRleRE bR 5 AgR AR SRR Fobimte
construction }glywmidel afd thRtBEplakEcHblyurdthindVOBRIMAAOS hdiedeindlastio Thalerifd
with an interface tenperature of about 120C. After lamnating, a small

armount of i nk whick may baguitable inbsoarey epplicatinng lindludg paper caed stogk,i agidt thermoset
degradation in i e dnmage quality. An attenpt was nade to separate the
enbossed fil mPPPYFRRARE passport paper at anbient conditions. The passport
paper ta@re, indicatgngeipat At febAlf [ ﬁx‘%“?ﬁ Pel=Met-Tocly
and the enbossed fﬁ%?%ag?sgaréﬂggseéree%‘ﬁg%%t he i%@gﬁgﬂﬁgngt o?ro:ﬂgbpaper.
Exanpl e 8 A piskeee 300 of€ENghtdRND. 1 BDthessmhadinent lofiFigned &, tiamyeniissefeskcond kheat

pattern. 20 The pajtern conprised an array of 25 m croneter_deep square
vel I's that ar @44 25beRded Sorareiosenpogeedssiigetsift ofih gy in Figres 7. ipesmion ab thes

. ¢ Rl ks : oy el .
T et ke B0 B SR bl e hed Ui 90 o
enbossi ng t oomicrerdmbossedghedtssoonver se of the desired pattern in a

conpressi on nol di ng press. The enbossing tool was conprised of 25 SILASTIC
J. The 8ress util i 2BPngamethodian acepraares] With the presenicRvetions ap iBags @ she VPl
of Wabash, TN._ . [ es,: . plat,e r C. r

about 1.8 e LS R ERE Je6yGh atFR Rhriien R GordtihS, FRuBaRaS] Beih o,

an addi tional peesdft ifiléhiion ardvipbisiblé e wihicht @iosyedr ehe6t0P0® e ubsabRilly ofieallylhe
pl atens were then opened and the enbossed filmwas renoved fromthe

enbossi ng 30 tw@ospargnt fugh that asf inm@epeninted POV RNAESDIEPLYIFMaBrials 324 araysbe

i sopropyl al cohol nd 20 parts wa rnepared.., The m xt ur cgat ed
onto the enbosvéegvcf’dstﬁﬁ’élgéfmgﬁﬁgi Fﬁqﬁiréb%\ﬂ%%‘l’%t‘ﬁ%ﬂ "(}éi‘e er%lﬁﬁeng%lgquag%
PCT/ USQB/ 287 1 Yeédenvididddd us whichatid'thfel\Boreind s3dking 0¢4¥eR 360 BWE bedolidl Qe 390 are
0.032 nm R D Specialties of Webster, NY). The coating was then dried in an

oven at 100C. sybstansiathy optichllyitransparent: $ush thatagme dmagsi printad UPPSANAST YeaSBtiGOL OR
850 inkjet printer ailable fr U S Eps of Torrance, California,
USA) equi pped ng)attwa[l ﬁg%f“@}‘rsﬁﬂewg?%]PBH}E?S?CER??&%L ﬂ@s (cartridges ARC- 5020108

(black) and ARC Somqgll&vﬁﬁé @:Ea_)mﬂlé%%ﬁli&?&s@%ﬁh@i%e‘nlﬁ%f tRE inkaltRnOr 1 on,

M chigan, USA). The resulting image exhibited high color density and
excel l ent |ine shadprksexaniplds that followyl ther tefrod'phnds”i neferbta pegnby wteight unjess

pi ece passpart paper .was placed on top of the inmage, and the

const r utti on f&%@eﬁgﬁﬁlf#ﬁt ed using a TLC Mbdel 6060P passport | ani nator
with an interface tenperature of about 120C. After |am nating, the inmge
qual ity remai ned unchanged.

Example 1
A piece of CONFIRM 1301 security laminate was embossed with a pattern.

("CONFIRM 1301" is 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 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
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An attenpt was nade to separate the enbossed filmfromthe passport paper
at anbi ent conditions. The passport paper tore, indicating that the

i nterfaciwD 0x8608¢i on bet ween the paper and the enbossed fiRaVusas/2gmeat er
than the internal strength of the 15 paper., Exanple 9 A piece of CONFI RM
1301 security |lam nate was enbossed with a ‘pattern. ("CONFIRM 1301" is a

security |lam nat.e wth ethyl P l hd a S| i e.from
3M Corpany - of (BZedih's a2 FERMEREER S8 Mo YfapasCa iy Wabien
arrangenent OoffNCYItieWhipefatires sNeglatBrSérePAOKEd A Predsuv €l GEaBod 1 SIWIPY Whs &
center-to center spacing of 150 mcroneters. The post dianeter was 110

m cronet ers atapplied foagboutrfiveaninntesr obhstload was applicd: fop a8 adtlitiosal SFh@ ndONES RV
1301 security l,am nate was_ pressed. agai AN ~amboessi ng t ogl 25 cqnt gipi ng
the i nver se. ofiRdnG B Srelh 3R «f BB 5oy SR HIRBIR et Ben, Prerbd Byl he
enbossi iy t 00lempBSsed TR Was 96 edIHdA Tl Embbssifffoddr €ss utilized was a Wabash
" nodel 20-122TMWCB press from Wabash MPI of bash, IN. The tenperatures of

the pl atens were 140€ embossedsHor wasthen limagedlushg\draERSONaSPVILES COLOR350
five mnutes. ,The | pad was lie an .addi tj onal 5- nn whi | e, t he
L atens e AT Gemiabion 5 Fosdh 158 CtrioRiare, GaldrmispDSay cANEPEhe
enbossed film f i N HEET | E
Wik Bfg?ng%i’/@ /b'i il %&%%@Pﬁiﬁrﬁ?{g@?%c RdBoTod 'r@gclﬁ B Akt

26 VWO 01/ 9109 SO0 m xture conp g 20 parts
Airflex 426 biSodeesq (ola) Soim MIS Assacjatesnthe8 @f fake Oniat, vlidhigan) USiA)g Thé¢ er
fromthe binder epulsion) was prepared. A second m xture conprising 10
parts F¥310 sireftine %ggeﬁa\'ﬁt@%&@ml@bg}@sgye groelient line sharpaess iy o élssf@

parts the fir i angd parts ZONYL FSN was 5 prepared. This ink
receptor corrpg)tsrlﬁ%%ﬁ(grrl}ﬁggg coggte)%%?jsi ng a #10 Mayer rod (nom nal wet

thi ckness = 0. 023 piecrdlpdsiiprepapes sasplatéiornfoptdfehdTndgle Rid1tRS tonstiuetion
coating was dried in an oven at 100C. FK310 is a trade designation for
preci pi tated 3¥3s; laminpied jusingsa G | Miodel PPR masspedtalaminator yrithyay niaterfaggy
Jersey, USA 426 1S aidfepde ' Welp| . = Vi
acetate | at ex%‘ﬁﬁ‘lﬁéﬁreegng g?%nl,iqagai ﬁggﬁa&??%t#mséﬂér@gtg%@éﬂéﬁgs ﬁ]é'?n%k"a 5

Co. of W lent letin@eﬁ@%ugmai&Fﬁdaﬁ&ﬁntK@)ﬁdgelﬁShlit%s a trade designation for a
fluorinated surfactant, available fromE. 1. duPont de Nenours Co. of
W | mi ngt on, DE. The\teattsmp svpsmadetaseparsie the erphpssedlimigonrihepaseportpanerat

COLOR 850 15 i nki i: ilable f U.S..E | pc.. ofe T

Gal i forni o, uakPe sPRUBHR, TR Brishoiebirclies amuSRRgoer fiinRitndft dRRiGe
ARC- 5020108 ( ljefifdeh thdfa HOSHb dss flfn) whe %!EE'M thahIRe fiitedn@Sstrength offthd-ake
Orion, Mchigan, USA). The resulting i nage exhi bited high color density and

excel I ent |in®ap¢rar pness with no bl eed or feathering between colors. 20 A
pi ece oj passport paper was placed on top of the i mge, and the
construction was |am nated using a TLC Mbdel 6060P passport |am nator with
an interface tenpersampte »f about 120C. After |am nating, the image quality
remai ned unchanged. Significant force was r_ec*uiyed to segarate't he passport
paper and CONFI RM ¥8Qiecatof SBNEIRMcH3di secanity . lamipaexwap emboessed 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,
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A m xture conprising 13 parts FK310 silica, 25 parts isopropyl alcohol, 49
parts water, and 13 parts Al RFLEX 426 was prepared. This ink receptor
conposi t ivd owa@9Loat ed usi ng a #22 Mayer rod (nom nal wet PCTVcsonesrs9 = 0. 050
mm) onto the 30 adhesive receptive side ofjgCONFIRM 1301 | am nate that had
not been enbossed with any pattern (i. e., "flat", as received), followed

by drving i ! .
01/ 9b0s - 26 ur/ VErthPsits SEE A RREINC A Pl sl T Mpafhs g
a Wabash nodelapRRd a2 TbEMGRepnidates. Tie Iphdivas apsliedefontanradditiordles- 10 aimasd a

pressure of 0.9MPa was applied for five mnutes. The |oad was applied for
an addi ti onal Vhiledheplatens sveip roaled prabgus7srfs. Ihgalatersowpiedthemopgnsd and s

The pl atens e S ihmwas renmoved fromthe
enbossi ng togﬁ&%#ggﬁé@%g?%ﬁ&%%@@% o?%&gl[og inpri sed an array of 44
i cronetser deep squainixtuRl 6f20 pets BOEYREASIIONE TRFEI0S 601 giers dddfhrapyl hroRsied
“by walls which are 12 mcroneters thick at their base and 33 m croneters

thi ck at thei and 89 paus twater, wasoprepared no@k ¥BLASDONE INFhEhisi ariederdasignatioran
EPSON STYLUS OR 850 jnkjet print. il abl e.f UsS.E l.ng.. ,of
Tor rance, - Cal fiorAranResRSb EmmERIGaRd PRt Rereia S Ror ferefintoal Sprialy
(cartridges AReodREDINS oPMAGMe, Rt ARGOIIHICY (Me! Ahduk’ WM Mhate RS tRE €S

Inc. of Lake Orion, Mchigan,  USA). The'resulting i mage exhibited high
col or densi ty emhbdssest silelofithe filmusisgha#pd dayemiad(nomingl et thigkness $ 6 2B emnng

b | : i.ec | d f the | ,
and T ne Gonst KRB aTiEs OF WrBRE A, ST Rgcorthe chedi cdebime pofod T o
| ami nator Wi th an il QAR AN fAlod R an BBSONSTELUSACOBR 861

the image quality remal ned unchanged. An at was nmade to separate the
enbossed fi | midkj@mprinke (peslable ftonpBp® Epsdn, 26k, axfflioerance; @ulifdrnian¥S AJ lequipped

passport paper tore, indicating.that, the interfacial_ adhesi on hetween fhe

paper and the "E&E‘ba%@&t/qu ﬁﬁi‘iﬂgs‘"&ﬁéd{‘]@r %?*Wéﬁ'g% GO K9S S(Plﬁgggi"ﬁl oG he
aper. Exanpl } r L ShE ! t

Dol y(vi ry1 pyr s Aon IR S BoRlcrhal F BPURK Oy, dutnah, sy, The

M ssourlS, USAyesuliing imagé sxtibifedEigPedidEdetSiBBahd adelhant tline sharpnest evithl nodblagl t he

water in the M %HL?%I PRIME 4983 R), and 0.3 parts SILWET L-7607. M CHEM
PRI | vvl E 4983R fegthering hewegB §Pl9R%t i on for a pol yet hyl ene- co-acrylic acid

di spersion avail ablsge_f o) elel i i .
STL. VET L-7607 is & B‘SF%? %&%ﬁe@%@&‘é"gg’%% %“d{°8§f3§1'% ﬁ,&%ﬁﬁﬂgﬁﬂ%%fﬁgﬁ&oﬂ
surfactant, awaisl abfiftéd @8n@S 19MEVialéll 6660Pa passpsitdiaptivaterl wih 60 ifRiace Of

Friendly, W. The conposition was coated using a #22 Mayer rod (nom nal
SUBSTI TUTE SHitEmperwurerofabput 128ACo Aifter dapginating, %mmw@&vmaml unphapRetbss =

0. 050 onto a ptgc i e Vil i i

(avai l a’E.q e fromKil (ﬁkﬁtee%qs&latjsg%d?g’ ts%#a?%«%eﬁ{ﬁ e%rgb,(’%?érﬁic. hg%&&gﬂ%g%sg‘goﬁ Pie%el-m
Virginia, USAambitatl coiidifiehs. nThe memtphm 1o lindi¢atin@ Chat The ihtetfivisladhésiemn
enbossed on the coated side utilizing a conpression nolding 5 apparatus
(Mbdel 5400R- Retwern shomappr padHherembomedidim was greafey thawthe inserpdstrength of ghe t he
pl at ens were Ip%geg and a pressure of about 4.8 MPa was applied for about
five mnutes. "Toad was applied for an additional 5-10 m nutes while the
pl atens were cool ed to about 38C. The platens were then opened and the
enbossed fil mwas renoved fromthe enbossing tool. The resulting enboss
conpri 8d an array Example 5 micrometer deep square wells that are 125

' t i de and LI's which 25 i ters thick at
Thei r bage and 16 i EFbral dONEIE Y Srbly 19eG, o7 BRBOTHY o oyt °
A ass 2 . : op _Surt ! SR
then printe %e?ﬁﬁ?_lrg@g%ﬁi@@d &1 HParigthbik &F Cg‘?"&‘-égﬁn? #H&bb&boéﬁ E&btk‘éd i 41squaRe

wi t h aqueous ink c Is a trade designati or a desktop inkjet 15
. printer avail abhpwithancerter-taesointer ispaeangkali bO@uicymmenérs.Pdlhe pabtt digmeteat whotHl a.

The resulting i.nage, exhi.bited hj color density angd excellent |ine
shar pness wit W“WBﬁﬁFeé%ﬁ“ baisﬁﬁ‘?dng]m‘@o’ﬁg‘te%eaéﬁséé g}rg_ce.
: 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
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An opaque backing nmaterial was prepared by using a #22 Mayer rod (wet

t hi ckness = 0.050 mm to coat SANCURE 1601 onto a piece of backing film 20
( SANCURE W60196m9a trade designation for a waterborne di spaTguson29m9an

al i phatic urethane polyner, available fromgB. F. Goodrich Specialty

Chem cal s of C eveland, Ohio, USA.) The backing filmconprised a 0.56 mm

Tennossee.  USATAPPIE Lol oaeh CHBIE Cocot MR Bicbhn, UL P iress i ufi

coating was daiWdbdsh Bodd REEIZ TR WOB piks fofa WabashRIPE Gt WebasH) Mice Dhe t he
backing filmwas contacted with the i maged surface of the PVC filmand the

constructi on femparanrasafshe pleiengwereMd@C. B6possBBiof ot 1.8 Rawes appliedifbrbl e
o e e R L SRR CRCRADen R0 0ol b 40 Bl s
assess Che | nfliRTNE coDidd b aBoTIRE, I oIS BT AR RG] 2PA B et
Conpany of St ﬁlrﬁ’a&mls;embvsdd?smal’;empsimgmoé.ppl ied to and slowy renoved from
t he SUBSTI TUTE SHE RULE 26 WD 01/91 099 -28 P 00/.28719 exterior
surface of the ,PVC%;FI(QW%OWFQ %‘mw% then imaged ysingan gﬁéagngﬁﬁf%.‘a@%@% t he
t ape was peel eqd.:fr : qﬂ;nF [ j kQR: 5A
pi ece of 0. 173&%1{?{?%33‘6%@2% po yﬁ %F&@E?@#&%%P ?%mmgdg\elgi %mhﬁ’ é@n(]i
Klm(;ckner - Pte_n][ ayitha pignesnt/Aye riilend, irﬂ(jetl.igl_m‘ (@nnhﬂgesrﬁRCEssggl(r@i(biadc) himiA AR@as
enbossed utilizi a c ression nol di ng _appar.atus_(Mde| ..
5400R. Y1 x. xSRA0GES (colan (o eIP-SSPﬁlPte%JP; "ot ke QriprerMichigay, B A)nSome
pl atens were %@Qfméﬂ,\%ggﬁﬁesw(gwg; ?@SQRHE 4.8 MPa was applied for about

e Toa e

five mnutes. s appli or an additional 5 10 10 m nutes while
the platens were coopiete bbpabuit %&wﬂﬁl@c@mﬁ@p%ﬂm ndgbeahdape oettradgor he
enbossed fil mwas renoved fromthe enmbossing tool. The resulting enboss
conprised an & alpmisfatets ugingr & nklke rMadel po@aPPa passpert| lsminater avith amsnterface

m cronmeters w d._Sus 1,0 y l,l.s. whi ch,ar.e L choneters 4 hick at
Thel 1 base. anditipdtiiles 8 ARUF S50 c YAt i fintite BadGu i hoRtaie, Ro pidel,

m Xt ur elswas prenhingdn 6t ddpridaifondin BRY g @hlity.i nyl pyrrol i done)

(Mw~1, 300, 000, available fromAl drich, St. Louis. Mssouri, USA), 6.4 parts

M CHEM PRI VE 4983RArptasmntiveasypaderto sepasate therpmbaseed Elmerom ihe passparcpapermt

PRI ME 4983 R), pnarts L -1607. A. i r. s.then.
pr epar ed corrpra f“ggé%bg%‘gd‘gg‘ﬁsr ST§¢ P %gmhpg&r tﬁ{ eég%ﬁéa?@%éﬂ%@hgéﬁgé&}\%ta@ﬁgm%e
second 20 N Xxbeweendlie paRr Ad gt dmbdiSedSiiROS seste¥ftHan the 1h$rial strefigift IYRNST
rod (nom nal wet thickness = 0.032 mm). The coating was then dried in a
convection ov@aApeat 70C. This filmwas then printed on the enbossed side
usi ng P 870C inljet printer equi pped with aqueous inks. The resulting
i mge i bited high color density and excellent |ine sharpness with no
bl eed or featheri ng;xlgg:}gy@&n colors. 25 An opaque backing material was
prepared by using a # yer rod (wet thickness = 0.050 mm to coat
SANGURE 1601 onto & piese @f STORERMbEIO | security IlamipateS@asrembdssedk with| anpattern.
EASTAR 6763 fi i %, by vol une titanj um oxide rticles),.followed by
rying at 7ocCORSF 13600 3 Qehy Ipbglsatil Hheeb e mauTe wrid atndG « 1
t he i maged sur, } t NBneostat ty ' 0
usi ng a Model ag?ggl-e%{é?[h ir?‘gllI IEOI}@%‘{' %g{r%t?p?ual’vai I ag(f\g’ lf’IrS(;An)1| ?ﬁgw?ﬁg&lﬁbﬁmlr@ﬁk&ﬂaé
Lam nat35ng Compamgemdat ambndrivally shapadipostsiabkdédhim & isgeare satayotvithrae ssntee-to-
rollers operati n%asat d: 32,? ﬁUBSTI TUTE QHEET é_RULE 26) WD 01/ 96099 - 29
PCT/ US00/ 28718 HASPRABE 9L d 3R dpiremetsys. r Hie Rastdigweter §/as 4 30 gicrapmeicrs at its base
| am nating, t ¢ Y i unchanged. To assess the interlayer
adhesi on of tﬁgd 2%%2?? %%h%’“i‘%g?!é@bf SCOTCH

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 Corning Co. of Midland, Michigan, USA.) The press utilized was
a Wabash model 20-122TM2WCB press from Wabash MPI of Wabash, IN.  The
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BRAND 471 tape was applied to and slowy renoved fromthe exterior surface
of the 5 PVC film The nultilayer construction renained intact as the tape
was peel ado1/86we he | am nate, indicating good adhesi on. BEPOTIS®0/2871A

m xture was prepared conprising 10 parts a pol yvinyl chloride)-co-vinyl
10 acetate copolyner (10 % vinyl acetate Substitution, available from

PYCAL 94, and PRI ebiea bl 1961C S ARV GhAbolb LIPS SBPBRTE. of
unerbossed (i gfou fledintds TRERNSAS EYed i &) AlfGR ST Wil G

pol yvinyl chloride) filmavailable from Kl ocknerPentaplast of America, Inc.
of Gordonsvi | pltensiwege ebaled tisAbJut 75i°Eg Ehedstewere thenl ofiéneflvend theherobossed =

0.082 mm and ijri ed in adgtfr])nvecti n quven at 90C. To increase the thickness
of the coati n§im XS zemeysdofom thegrbosgipg 190l i xture was applied to the

freshly gcoated PVC 4 hﬁﬁbl‘@?}f‘;%) Eagﬁs?i%%%’l‘ﬁﬁs i RFY0, 88 Mkts 9&%1‘0&3}0&8&1} ed

"surface of this filmwas t zing a cénpressi o

appar at us ( Mvdrd 264QfRxMHterwas prépdded.r (POL WELRSTIGNE ANF- [ois)a trddeedesignation
tenperatures qof the platens were 20 170C and a pressure of about 2.2 MPa
was applied f&r emsdinked pelyfyindpweolidors) pagtigles ailaplp ficse Intgmationah Speeialinal
5-10 m nutes I t pl e a t T | i
enboss conpri gg%‘{u;éﬁs’ grﬁ ?'a?flé}?‘%%gyﬁeg’r ge%%éyésj%g%pb@laéurgs‘g&meewgsg c{)zﬁgéj 06'1‘?‘6;%55

m croneters Wefbossad ski¢rafabd el ubig WeH 4 dMavlet £dd @loindh we ehiclieése+ 8.03RImg, at
their base and 16 mcroneters thick at their top surface, 25 A second

m xt ur elbas pRePairseiakishpf Wabpgr, 978 pZhe eogsipryasithgn dried il anyse pt 100°C.

(Mn~1, 300, 000, avaiqab f i . | S i rts
M CHEM PRI ME 4983R,Il}%£fln§°é)rsge§nﬁv\lla i e%’ﬁ%&ﬁdh%ﬁgn%n %Sé&ﬁ@ﬁ?ﬁ?ﬁ%w
PR- QVI E 4983 Rikjetdriatdrqatilable Ml ULS FpSon, Ife. o Rcs; CaRfdraiaNUSAY cdBippéd 87
parts of the second m xture and 13 parts of 30 water was coated onto the

previ ousl y entviths pignzentfdyo ddend PRt finks(casirinigess ARG-S029E08 r(bldci)namd MR Cwet
t hi ckness = 0, . . The, se coating was_.then dried ., n. a convectjion
oven at 70C. §8§®%r§&@q%é@s&g@}es 1%0631338_63@% gﬂmg@??’ 8%@37’ 2@%9
Thi's fi{gm vas r{difiholiraBs eLhibifed llilglé BoIBPaSRTYy Ghd Bxdébmding shﬂ:’rﬁﬁ%, Grith'Yd Elhed

printer equi pped wth aqueous inks. The resulting inage exhibited hig
col or densi t y oafehthexinglbetweenicoloas.shar pness with no bl eed or feathering

bet ween colors. A pjece of PETG 81lm was pl aced, on . of the image and the
construction was 5 BWF?]S{.%*HSRET ﬂag’egWbeB@?eadg%@Péél tﬁgmgp, ?Mﬁg%&tm‘ctlon
(avail abl e frqpst Rginkh&d Mingl2MAMBE CONGIPN Yassp¥ANBhRRbtod Mith"@h SinWirfaBe t he
first set of pressure rollers operating at 135C and the second set of

rollers set t dermipg@ureddf ahout 220°CatAftey lamihatingyripdmgpeabualyy reamined emchanged.
unchanged. Upon at ting tqQ separate the PYC.filmfromthe PETG backing,
t he Pv%folo filmt o?[ng%i r?(t.ﬁ%t‘,‘&flf‘%g Ot ﬁ%ﬁa”ltﬁeﬁien auipate; P"‘a%%s‘f’@ﬁe bt \ﬂ@g’f?nf he
backi ng, coatigg4; g d1ih&u 1 t he
PG 11 Beasarandi HRpAS Bag ghECONFIRIE O U bERRgIT bRt vy
film (avail amcdefatoforédwithoekniitle BRthe pppeaastarimiz. Anerica, Inc. of
Gordonsville, Virginia, USA. ) was enbossed utilizing a conpression nolding
apparatus (Mdel 5400R- X91-X- X-X4-D fromthe Rucker Phi Co.). The

tenperatures of thg,plajens were 170C and a pressure of about 4.8 MPa was
applied for about %Tgﬁrﬁ&nut es. The |l oad was applied for an additional 510

m nut es2svhi | e the W pieessof VEONFIRM B30 1t @caxit UamihaftGrvad bRibodsad evith agagtednhen
20 opened and the enbossed fil mwas renoved fromthe enbossing tool. The
resul ting 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
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enboss conprised an array of 25 m croneter deep square wells that are 125
m cronmeters w de and surrounded by walls which are 25 mcroneters thick at
t heir baseoangsod% m crometers thick at their top surface. PATIUSV8R8MY Xt ur e
was prepared conprising 9.3 parts poly(vi :}){I pyrrolidone) 25 (Mw1, 300, 000,
avai l able from Aldrich, St. Louis. Mssou USA), 6.4 parts M CHEM PRI LV>E

0.3 parts 2?[%/3’&%@% ke IR R T R

parts of the tHPe§ [l \;ﬁd?&’ns]\?er@%bfc A Aﬂéssum 2BBGONg MPNva §pvggtﬁ8 §%r

coat ed onto t ossed PVC filmusin Mayer rod (nom na
t hi ckness Oalﬁﬁlb five} minGites. CTieet foad) wussap'pherh fair ancadditioral Selly mirtutesnwhile theat

S e TR S B o et
equi ppeg with ﬁg @hsﬁo“‘hrﬁg emggl id 13g1 1 mage exhi bi t ed h| gh col or

~density and exce ent |ne shar pness th no bl eed or feathering between

colors. A piece of TREEMboswRifitg vdsl themisaget asing aERSPNETYLES iCODORBHD t he
5 construction was | am nated using a _Mdel 55h0-SS 1 roll | .am nator

{avai | abl e fr B¥det peinten &avadlpble fromnES Foscno hsaivy Torpases Califorsiz) URA) savipped ¢ he
f f | | C
ol Tera set t McabeabRvd $lefd MRERF A9 Aliliier 05 shof1 v iR Ola Arc-

unchanged. ToSeXMBIS(cbitr) rOMEMIS VANs0EIABE Shad rof Iakei Brich, Wlichighll QS BRANnfk/ 1
tape was 10 applied to and slomy renoved fromthe exterior surface of the

PVC fi Ilfh TheSl}ﬁthﬁaF@y@g of thednksas ehservedrai ned i ntact as the tape was

peel ed away fromt 09

B RvE i apor &1 on vesPiRAEIRkGor e @k M Y0P PR e AR Fochtiyfitor
parts isopropwhs ahﬁaﬁﬁf&d uﬁﬂ@l a45‘U®lN1§dél\66(m0P ﬁasd oret IeMlinafNCWitE s smﬁ‘éwn
was prepared conprising 2 parts SANCURE 1601, 1 part isopropyl alcohol and

1 part water. temperatmmfghmm% sq&ﬁriarmnatm agridonal ink feathermigswaggotisepigds of
the dil uted SANCURE. dIS |on g artsl f the X-PVP dispersion. The
X 20 PVP/ SAN Wgélb@rs gada mnk%hw'?lﬁe AYYXi nyl chl ori de- co- vi nyl

acetatgk resin (avay foFa® Hla &5 § 18 noséed film It oM SAREES -
USA (catal og #18.297- a}fgéhﬁ)rtl ggratl gé @a?%ut 5. &S) parI'Ps o)r(?g%a%%\lq%?é

di sper si on t oathbiear tomfitiorise el passport pajrer dored éndicating rthdt the atterfaial radbésion
This ink rece tor C 05|t| was , coat onto a PET il 56 mMm
25 thick fil Bpens %W&S%"?ﬂ“ﬁf?ﬁb@e?}gﬁ@'ﬁ%“ﬁ 'E‘éﬁﬁ‘i‘agﬁI 8&%3’%

particles). T 5&@ pi eces of SCOTCH MAG C TAPE 810 (available fromthe 3M
Company, St. Paul, M nnesota, USA) were applied to each edge of the PETG
filmto serve as spacers and the coating was applied using a #60 Mayer rod.
The cogtoi ng was th%%i n a convection oven at 70C. 30 The coated
surface&”of the PET s then printed using a Superlnmage MediaPrinter

700 (available from SiBeLFTRIGFTRN SIB0P NedlirRt) Qamitdle! W4 &hBossédSMth 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 7 is a silicone elastomer

30 available from Dow Coming 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 applied for
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SUBSTI TUTE SHEET (RULE 26) WO 111 /96099 -32 PCT/ US00/ 28719 equi pped with
aqueous inks. The resulting i mage exhibited high color density and

excel | entwopngsoghar pness with no bl eed or feathering betwpem/use2809 ors.
The imaged surface of the PETGf Imwas copntacted with a piece of PVC film
(0.178 mmthick clear polyvinyl chloride) filmavail able from

Kl ockner - Pent : 1.C G - : NS Y bt wHRS heAnd
t he construct%)ur%ﬁvsggse e{liﬁlter%g?re% %g? r‘l)%h%aapﬁ/{;ﬁjrg%gqﬂé&sdlﬁlrgl dglg{%t%ator e
(avai | abl e f r platenkeveféeootad td abmiun 57 g ThHe plaens, wdte alnsit apened bihd thei embaskdd t he
first set of g{essure rollers operating at 135 C and the second set of

rol lers set tHBim pas remoyeddtom tgiembossing toohe i mage qual ity remai ned

unchanged. 10 The ian Y, Pt 5 SNES BGE.1BY i I
adhesi on. Peel adhéﬁbﬁaﬁ{zﬁgﬁ?ﬁ u5|‘§aﬁl nst?ﬁ lpbgﬁ%éya%gﬂ%pkgaﬁﬁg’tron
Corp. Park Ri agb20 bhits wates wasiploparaaid eThel thikBure Geis mpedd Wintd tire dniidsdéd gidelof
cell. Strips of sanples npeasuring about 25 nmw de and 100 mmin | ength was

cut from the the fHmusing ayngeMayar vad snoswnal wetihickness 79 B24nm, R Spasialtienel

were each cla e . angd_t raQ of Instron via a
filament tape@%%m%ggéw%a‘g%ﬁ tpgrbljdgle{‘i ?“\gﬁ%‘ﬁ?{‘éﬁg@?, St. Paul,

M nnesota, USA). TiThe @ho5de8inSPRaHenBaged uiinB sl BPSONSTYINES COEORNESY
was repeated in triplicate. The average force required to separate the

| ami nat e fr oninkjes poistski(anpilolle fromodsS Kpsono . of Mormmngee CalifooniEAd5h) equippet!

m xture,was prepared c risi 8, parts of..a palyvi hl.qri.de) - co-vi nyl
acet at gocopol rp'(gf}fn% h&?ggeigfﬁf’g(ssfﬂ?&rﬂdgfﬁ mdls%é\]iq%aéﬁﬁcﬁr%ﬂﬂc%%‘l ch,
St. Louis, M 5620089 (ddRf) fidRtl MIR Asdotited Rk OBE Lalld ©rbnX IMICRigR SUSAR €fheONt O
a pi ece of unenbossed (i.e. "flat', as received) PVC fiim (0.178 nithick

cl ear pol yvi ntasultibgdmpge exhabiteflihigh coleri deasityearfdr exselidng b sharpiess wighawt bledd
Anerica, Inc. o r.doEsvi |le,, Virginia, USA.) using a #36 Mayer Rod (wet
t hi ckness =0. BBEaHFING REFWEER SfOFh 2 convection oven at 70C. The coat ed
surface of this filymuasyf RIBESHE pladedi i 1B of tift iFAPR A3 ThOFoi Rt
appar atus ( Model S4(r)T%lR- X% %géi))% ;?A%BD fro¢1nthe Ru I?er Plhi gpCo ) . Tﬁ% &

t enper dfur es wvhs tlhminatedlt esisg vee TLCL M@ichngDAPp passpart daminatdrowith 2ar? isi@rfhfea

was applied for about fjye nj es., The .l oad s applied for, an additi onal
5-10 m nutes mneéatmeofj;ﬂ%a'eﬂ?@”@eA@e&@ml@amﬁoﬁ% € quapty repiained upehanged.

enboss conprised a r : 1 4 are
Shout 15e e s Updh dntiin Eg‘é’ﬁéﬁgr%ﬁﬁ%@%?t L R S L
S00/ 28719 wi dpapenchnd UCODHIRMEA13)] oamild be wiareflilyasepambaiutsi®] muderacenbidree withhi ck
at their base ang. @%o& 20 mcroneters thick at their top surface. A second
m xture was plEYAEUOLIAPARLEAFNE0 parts Al RFLEX 426, 10 parts i sopropyl

al cohohg 99 parts water, 64 parts NALCO 1056, 1.7 parts ZONYl. FSN. 5

Al RFLEX 426 is a trade designation for ethylene-vinyl acetate |atex binder
emul si on, avail abl Eampl7Ai r Products and Chenicals Co. of Allentown,
Pennsyl vani a, USA. ZONYL ESN.is a trade designation for a fluorinated
surfactant, avail a#t Biees @MUONFIRM 3G seesit p#tg was, erghosegd Withgt BatterpE.

NALCO 1056, | Sy SSAANA CBrPht 350Blch el aBl Lird RS ROl 125

avail abl e from
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
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10 This ink receptor conposition was applied to the enbossed surface of the
PVC fil musing a #10 Mayer rod (nom nal wet thickness = 0.023 mm). The
coating WeBOL#EP dried in a convection oven at 70C. The eRbb4S8U28iflf ace
was then imaged using a HP 1120C printer ggui pped with pignmented inks. HP
1120C is a trade designation for a desktop inkjet printer available 15
firomthe Hewigfehs ek aed dgehed afd tRALALANEQ fildrakisl RidvEd fURE theeMbbdsiG

i mge exhi bited high color ‘'density and excellent |ine sharpness wth no

bl eed or feattoeli ng between colors. A silicone coated pol yethyl ene

terephthalate (PET) filmwas _contacijed with the i

conmbi nation of hea h%ﬁﬂ‘g]%séigﬁ'il@’a\ﬁéf‘@‘ W?@&“ﬁ&“%@g&rﬁ%mﬁsﬁsﬁg a
Model 5560- SS,.i; ] : j I h I i { .
Conpany. - Evanrish PANER LR Bhny seEpdoRlre B THRAIR, Caionfl OSA) Bflipped
13 5 C and t hwitbepigmentédye biend dhkjetrr inksefcattddgdé33 ARC-80204108| éhlacknt andg ARGre

The fiim " Thesonggadectan Kom SRS Mbobfentancot Lukrbrian MFRGH. WsAG The
Cbstant il y FRai iidadtRBlich A cofd UG, I ALeRAPHe 4ol FF o0 ked

prepared conpéi feathariddbdwesscdlélsYPLASDONE | NF- 10, 60 parts isopropyl
al cohol, and 20 parts water. The m xture was coated onto the adhesive

receptive side of A Rpewss passpoxbimpFpeRIwasIdaced gritop obtheiaeges aad ths capsiskction

nmb i th,_ 30 an t I N y hved i H#14. Nh
Fod (noinal At ‘EfreRlcudte  T1E, Madel BeeCBbRRe HiETh R R P L il '
oven at 100C. 1o BeathrElSREshSHERI0"CRATer Ahinatiddl, @ drhalllarhlRSY ineathering was

PCT/ 11S00/ 28719 Thi s unenbossed sheet was then imaged using an EPSON STYLUS
COLOR 850 i nkplservsdi reswlting inaayearn slight flegradatios igghedmage gualitsf Torr ance,
California, USA) equipped wth pignrent/ bl end inkjet |ipks (cartridges
ARC. 5020108 (bi nc kiR Le4haft BERBhre e SrB3iiel Ath Rooh éTebd i fereof
Lake Orion, MgbieitdondiNl. TheSusthor paet tbRaindrnting tat thd midritchl Wakesion
observed. A piece of passport paper was placed on top of the inmage, and the
constrdgti on betwepmthermpenriandsthe gmbossed fivb dests g5@6@Rhputhepoternal strength of thei t h
an interface tenperature of about 120C. After lamnating, the imge quality
remai ned unchBarPgEd. Upon attenpting to separate the |am nate at anbi ent
conditions, the passport 10 paper and CONFI RM 1301 coul d be carefully
separated using noderate force without tearing the paper. Conparative Exam
In a 2 A mxture wEzamppleBared conprising 9.3 parts pol y(vinyl pyrrolidone)

part s M GHEM PRI | vAchnenarCONFIRM u30L Seity laputila g om o Bith b,
M CHEVGR! NE 448 haf fbrled iy 5 bYETickarfal decBRy A AlE it Suomssec

onto the adhesive receptive si a piece o ilm(0.178 mmthick
cl ear pol yvi nyicroinkbters vide dnd sureouadédaby evalls ovhit arek2fe midPometepd Huck of their

é‘ﬁsé‘siia_ 'W-n? R AL 35%5%%56& ok pafhelr 2p FEeed vads CANTIRMol 3Tty
rod (nom na Hﬁnatté" 'vsfé%%‘?eﬁed‘ a%i]xgg?n \A@g?gofs}];&gto%??%\tgﬂingﬁﬁe RRRedSe tﬁg glle reean

oven at 70C. I's unenbossed the coate
using a HP 87p4itermKphed cpmpression enpldippeprevy. t ITirgerabossing nlodl widsecompmiset i oty

i mage exhibited high color 25 density and_excellent |ine shar&ness V\kth no
bl eed 8F feat RHASEGE: Thepress wiliged 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
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An opaque backing nmaterial was prepared by using a #22 Mayer rod (wet
t hi ckness = 0.050 mm to coat SANCURE | 601 onto a piece of PETG film (0.56
mm t hi ck wolomwebo EASTAR 6763 filled with 4% by vol une tit &aTamoesde
particles). The coating was dried in an owgn at 70C. The coated surface of
the PETG filmwas 30 contacted wth the inaged surface of the PVC film and

t he constructi . ] ' a I =S 0 ' Of.

(avail abl e f r%%%lﬁ@f%%r@nm C&Hﬁg&%ﬁ ;"'%?f%e{}ﬁl?g%%/an%ﬁ%n% Wn%%é‘g@mq th he
first set of Wéb%ﬁeuwgolﬁhercéam{gewadiheﬂ difed 180 oRdBBTOIWIE SHEET (RULE 26)
WO 01/ 9@099 -3 5 PCT/ US00/ 28719 and the second set of rollers set to | 63

C. After |am nati ndhetembossedddmauas they imagediusing anriEPSON T YEUSAQEOR 85k
“interl dhesi on, i f BRAND t i t
Slowil y 1 errovedistaninidtPatade fom UiS fasah dhc. (h JOpYEcs CHorTRRUSGE caippr

~separated frog;fhhgidatalyiitd blBal ShiRt A (QRiridgRe AFS-SOSOTOLE labl))dh P ARG
poor interlayer adhesion. Conpardative Exanple 3 10 An X-PVP di sSpersion was

prepar ed conpiS020089 (c@lgrafitesn PASYRASHENENCNGE 1ake 4FiquaddichigenptUSAY! The

al cohol, and 45 parts water.. A diluted, SANCURE di [.Si on was pr.epared
Conpr i s ng 2 SRREERRES pEtitsd high SIGF deRsbO b PTG Lo Srarhikys P bised r
An X PVP/ SAN J | prepared conprising 1 part of the diluted
SANCURE di spgrgglg%%ﬂgﬁ %%%egﬂgg\@fsé of the X-PVP dispersion. 15 This ink
receptor conpositi dopieesofymaspect papeowas plaesdeorotop RPETE drialge) 4id. thé comstrubtiark

filmof EASTAR 6763 filled wth 4% by volunme titanium oxide particles).
Three gleces &fasdeminatedvpeng ar ABE Mgdel 2600 a prspert ohaminagors piiiho A dpteriacy

Paul , M nneso he . edge . : i ve
as spacers ané%%egéﬁeaﬁguﬁg@bgpgﬁegéﬁ@g%hnng’ %@ﬁ@%g&ﬁ@%%ﬁﬁ}?@ﬂ&l}%&%g ?l'ng
was then dried in Anditenpdwesiniade toseparae theldmbosted filodtem thalpdsanet piper he

PETG filmwas then printed using a Superlnmage MdiaPrinter 700 (avail able
from Super | mag8bient sanditions; eJlks, passpt HRPArLore Idicating ithat dhe unteraaa adbeston

i nks. The resylti | jhi i 0, i o t oldne
shar pness w t #e{r‘l’%egg Itféé;%%%? g%%%ﬁ%ﬁé%?)ﬁ%dgg?mc‘%esnérf ‘ﬂgp@gfl )c()?egﬁgeiﬁ&i%%bﬁ Eré)(g é‘(‘]’?
surfacqs5of theaplG filmwas contacted with a piece of PVC film (0.178 nm
thick clear polyvinyl chloride) filmavail able from Kl ockner - Pent apl ast of
Anerica, Inc. of Gordonsville, Virginia, USA) and the construction was

| am nat ed using a Model 60-SS 1 roll lamnator {available fromthe
Thermal Lam nati ng%ﬂl&‘aﬁ%, Evanston, Illinois with the first set of
pressure rollers opepaick 8 CONERM 1303 Geaiisty 1RinaRcRAIeEBdssed wWithl 4 Patternet
to 163C. After |lam nating, the inmage quality remained unchanged. The
interlayer adfsONRIR}s lé&lé'wswe@ylmamtenyﬂbhm pdwleneranadic casid Rdbgsive,

aches! 9 2o TERRMCSHo SRR L B D358 DAL 15 bR horl b

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.
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PCT/ US00/ 28719 -36 Illinois, USA) nodel 1122 equipped with a 500 N | oad
cell. Strips of sanples neasuring about 25 mmw de and 100 mmin | ength was
cut fromwberbdegard (| onger dinmension) . The | am nate anddiesosnsadrate
were each clanped to the upper and the | owsr crosshead of Instron via a
filament tape (SCOTCH BRAND 890 available from. 5 3M Conpany, St. Paul,

M nnesota, USA). The F@}ﬁﬂfﬁlﬂ%% I i jrgﬁ’g
was repeated in tri pﬁl cate e ‘ave age %ﬁ&mgsﬁg?%mgggf qu??%?gﬂ%ﬁssepar ate
the | am nate BO@aits Watebamkludmg\mexﬁ'rcﬁﬁﬂld\lﬁuuem&mrmnb waspegparddavi ng t hus

described the preferred enbodl ments of the present invention, those of
skill in the art wié} 1eGoRggmpsjurgpeRraRsifge lgh%ﬁlTsyEK Y nitlicae B Japarisisoprapy! be

de 10 d
Mavant agoeof dcfindh &Pk Batd GaRE00Es fhut B8 R OREFO D1 THHEZANL ISFELRLS, |
the fore&goi ng pepased PPk reéeptir donﬁﬁsiﬂn@ﬂ%a@tc@@@d RRERVAT0 Mabét rodhéminal
~disclosure is, in many respects, only illustrative. anges may be made in

details, parti vmnbmkx;ess i 023 enmm) entostigpambosedesidend the C&Pb&%ﬂ%tlwﬂ pEhe s

wi t hout exceedi t he pe of t yention. The invention's scope is, of
1 S course, dgf’{‘}ﬁgd"?s‘ﬁ'{e é“f"éﬂ&ﬂ’a%eloa 8V\:hl ch the appended clains are

expressed. SUBSTI T!F’REI@HE'iTtrﬁwldgs@@non 100 podoi fHaW sitica al\m:ﬁrs dvﬁllzfﬂléiw
is: PCT/US00/28719 1. An inmage retaining |l am nate assenbly conpri sing:

first substr aﬂlegussa&orsuodeayrfe; New Jscaey,aIdSAardeEhEMZGrnsraarqﬂeaiesgnatmsfos
extendl beyond, the.first surface,, the ectio definin cond

sur f ace1 of t h&Wlepevi L F’i‘f datex  hinderg é’%ﬁﬂ%‘ms ui‘)‘éalﬂsg‘? eI.YBV’er&a;? rr?gu‘f’tﬁea“d
second surfacenghidahecd. 'Jf%lleﬁﬂé%t Péﬁrﬁylv maTl*3§A| %@I@ﬁef i€d ﬁh&@ V\ﬁ'eSl Aty £ n

the projections conprise wal Il am nate of aim1 t he
proj ecti ons cdopri feonvtéds sarfalctartte aNaildlﬁe dedm ng. 4 piuﬂ?naﬂ idey Nefnoned IGo. of
The | am nate 3& cl aj ml]) wherein the enbossed substrate is substantially 15
optically tra E. The | aminate of claim 1 wherein the projections

conprise walls a”d Iﬁm@%n%héeﬁ ffl W%th@g%&ﬁe?l 1’58*’3 ﬁ@?ﬁ&s%ngsefF@Lé)R"@édme

of each cell is between about and about am nat e of
cl ai m 115 wher édikjettpnintap (avyaiiable diom UoSriEpsce Inaldf Q‘omadcd, Imhﬁz&hiasUsm) ieqeipped
plurality of cells; wherein a volune of each cell is between ahout 3 and

about 10, 000 ptith pigment/dyg blesd; inkiet inks £easiridess %ﬁ@?ﬂl%e{g\gﬁ@,
conprise post %oagqlsg@% dd Z@oﬂ??\&bsofAs&dc%é? fmt Wfl*%ﬁé Hridk

corrpr| se posts et e ween abou and a out m créme’{ers
30 9. The | aniresaitingGfnagd exhibifed higtecaondérsiy pridexeelién tine @barrpmss evithass bleddve

a di aneter between about 10 and about 500 m croneters. SUBSTI TUTE SHEET
(RULE 26) 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 about 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
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WO 01/9(UW99 -3 8 PCT/USUWUO/ 28719 10. The lam nate of claim1l, wherein the
projections conprise posts have a di aneter between about 10 and about 100
m cromet a¥0.01/2@99 The | am nate of claim 1, wherein the projpEatisenesonpri se
posts have a 5 hei ght between about 1 and out 500 mcroneters. 12. The
| aminate of claim 1, wherein the projecti NS conprise posts have a hei ght

bet ween about 5 d about 300 mcroneters. .10 13...The. |l am e im1,
wherein the pr s?@?’? 8W§° 8@&’\ ‘E% ss'ﬂ%\‘}g]}%{”%gi %Fﬂ e?\?g‘gaﬂ;oémg}%d
about 150 mi cp ters. 14. The lamnate of claim 1, wherein the projections

conpri se posts have a hei ght between about '15 and about 100 microneters.
15 15. The | ani nat e The pddten temperathrss evere t1H°(hang e préssuce afohPviPe evdseapptied

-fixed to the fjrgst f he first bstrate. ~ The | aninat f
cl ai m 1. wher dPHaBie D gt vas e Bt el tigmi 9, migties SOME Psralitens
The | amisate qleebaln b ENSIE. SAEPIMRRONRR 1R SRARA AdSheEniided i fh7e

*of the projections varies In a substantially ran shi on.
| ami nat e of clremovel, frovh ¢hiecembddsing Sesio Mhe sesultinpandbossedspapietracumpalskd an array

optically trangparent. 19. The lam nate of claim 1, further including an
i mage recept i i rapigrometer flegp sauage kil et B, 0 aigramgersanids pad sirreupded by

substrate. 302 wHig {nﬁgliZ?ﬁﬁc‘??lﬂEtefsl @Rl o ’thc%iﬁ éﬁ%@e{ngiﬂgﬁ%bgétﬂ&eﬁthggzaq Rheir

receptive material on Irst surface of ir rate;
SUBSTI TUTE SHitep surfdck.E 26) WD 01196099 -39 PCT/ US00/ 28719 the inmage
receptive material being disposed substantially between the g}r oj ecti ons.

21. ThelQ ani nat e ofThelembessed flpy WAk thep impgedi usipzaanEPRORUSTYRYS @PEP8s830 5

imate the.] . L4 ' T | am . ~Of [ .
Further 1 nol udtig ol PR AR S ouf fu S0l g lehiac ST fiape o
di sposed proxiwigf @igat/byé BlendUinkps einkd (ERidges ARCLEDRD1GE ]bladld) dd ANE-
| am nate of claim 1, further including a printed inmage di sposed proxi mate

the first surfS92008%F (qoher) firame tIMES Wssaciates, Inghof diake tQrorm rMinhigan, . The

i ncludes a pi ial. representat.ion of .a human face 24 . The |am,natg o
claim . 1 or ovaind ik EE el Pl ot TR cxbly 198 spaleen bl BB -
surfacejof t heridatifeking besidealcBloryvher ein the printed image includes a
pictorial representation of a signature. 25. The lanm nate of claim1,

further including & piecmofphsipaatpansi wpoplecedoertopmfitke inagef andsthe somstrictionf
the first substrate. reint rinted ] e includes a 20.pictar]
representation a@ﬁ@"'ﬁ%é‘?‘ﬂ?i ﬁ?ﬁ‘géﬁ‘fﬁg‘sbﬁgﬁﬁ?s@ogf apogton i"f‘&‘f ﬁ?t‘ﬁ%%lacf’
including a prémp&siuldBdoti SRPES A M ParhinBi, EH@rgfagé %%}gwe‘z@%g%%@geal rst

substrate, wherein the printed i mage includes a bar
| anunat e of cl ai m An attempsiwasanadettp epafrata theagmlzosedd filmefrgmabaplassporf paperad an
ar ea of ce is..pbetween about 0.Q2

he first f .and 10. 28.. The.
M natd of croies confiivus nTHS PG BRPefof diGRing s e dartaoil hpsien. o
an area ot Nochidehthspifet 454 e ARBORRITIAPON gRaPiAthe MUt SRS TS

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 polyalkyleneoxide 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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WO 01 /96099 -40 PCT/ US00/ 28719 29. The lam nate of claim1l, wherein a ratio
of an area of the second surface to an area of the first surface is between
about 0. o0 anghoebout 1. 30. A nethod of form ng an image PETAISKI/ZRIIY am nat e
conprising the steps S of providing a fir 17 substrate conprising a first

surface and one or nore projections extendi’hg beyond the first surface, the

age Lo the. T Skl 200S0d) o0 oBRET BhoAGS At dRER Heet BOFAADE Horia
| mage to the _ ; Vé cllgr
Second subst A% CRAPRIHondReeior PPRaSl MRALL INE o GOrdpAAle Sytaite

wherei n the sUSA pindudrivdiing coheectiocoveh K T0SCrate to the first substrate
~includes the step of applying pressure to the second, 15 substrate and.the
first substrate. 3%hefilm wasthesembpssed enithaeoatethsideptliznga sorapresstonyppaldingg

t he secgnd substrate hegkd : ti€ kLnel S st ap: eat
“the fi rgt sub%ﬁpraé &> @\80%%. S%({aﬁsrr(gi%g'éé?){?'lgl Q—P% li:}igg %Qfe{ai nﬁﬁ‘né&%?ep 1(-)}%9
bondi ng the sgggReatated DF iR flatefs WBR I70PC tand Wsibdsafecofl dboLt/d8MPH vas lapplicdl
heating the second substrate. 34. The nmethod of claim 30, further including

the step of déabout fige minusgpeThefloadrageanniied fori ancaddifiangl 10 arinuthe while the
surface of the, substrate. 5. thod of form an | e, et ai,ni n

medi a conpri sPlﬁ‘ge"P YETS 98%15329 g?;%é?fﬁngﬂﬁ pgaa%gst‘y%{g gﬁ%’o%%ern%?%{hg qnixt}ogfe%
surface and Ofifn Was ?&h@véﬂf%rﬁ%é &itSossin ?fécﬁﬂ@ﬂé&e@ﬂﬁ@éinﬁék@ c_f)i'nbﬁﬁedsdﬁ afr?efye;
each projection having a proximal end Tixed proximate the first surface,

and a '1030 di of 2§ mécrametef idaemsyuareswellsrthiatsare fl25 eniofonteters widet andtserroumdsidytiyng

an image to the first surface; and yi ng.pressure to. the dist. d. of
each projecti SIS gf@g%ﬂr?@fgmgf_vgﬁerg%% agg?e“pba\?\? 6“691?_ IigTQgergers ﬁ"‘a’* ag@aﬁxru
S00/ 28719 36.t(§1§]dg§é_hod of claim 35, wherein the step of applying pressure
to the distal end of each projection causes a region of each projection
proxi mate t he di st hiscfiioh veds thercprinpedpmr ttei epmbassedosidsomsingyeHEr8I0Cyinlgetl pringerd. 5
37. The nethod qf cJaim 35, further_ingluding the step.of depositing a
Cayer of 1 rmgETNBREh AR T P 0 Aoradk, AFSEBoR fomE Cethop et
38. A MBthod Binfep yThilibi hon{ e HeMA-PhOGARELD. GRS SAIRY ElfosiLPoml 10
providing a substrate conprising a first surface and one or nore

proj ecti ons exdsahihigrimage yxhitsitet hight ¢olat density’ ambexcelanh lipe sharpicsowithanoi bieeda
proxi mal end fixed proximate the first surface, and a distal end defining a
second surf ac&r Smtherag betyeen solers.

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
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applying an image to the first surface; and 15 applying heat to the distal
end of each projection. 39. The nethod of claim38, wherein the step of
appl yi ng weat/se@ne pressure to the distal end of each proj @ciisoesuses a
regi on of each projection proxinmate the di gt al end of each projection to
beconme generally enlarged. 20 40. The met #8d of claim 38, further including

the step of depositing a Ia er of |na e re eptlve material on fhe first
surface of th&Xisrigs g of t(mgog.ﬁ;uctlon remained intact as the
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100>" 10908 () -&3: 10%0& ()- 810%08& ()- f610%0& ()-&.5 10%& (
1 13( 10990808 gqetatg topolymep gY) ¥cvinyl acetate substitution, avallable from Aldnch St. Louis,

1004567 6. - YEEnaET oy s e ha e R reuch Sl ot SHOW BT

()- L-7607. The mixture was coated onto a piece of unembossed (i.e. “flat’, as received)
PVC film (0.178 mm thick clear poly(vinyl chloride) film available from Klockner-
Pentaplast of America, Inc. of Gordonsville, Virginia, USA.) using a #36 Mayer Rod

15 (wet thickness = 0.082 mm) and dried in a convection oven at 90°C. To increase the
thickness of the coating, an additional layer of the mixture 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.

SUBSTITUTE SHEET (RULE 26)



I $10%008 ()- !, 7(109BCBOE ()--::b;;;;;;;}rg\ =1 #&10%¢& ()- 100 100
100?MLOYOR () - 9Y: 10%0% ()- G ; (3(109BOBOL ()-!; 3( 109BOBOL () - ;

L1 L==>CaBy W e B 109<& () - & 10U<& ()-I F (10%<& ()-& 10YRETUSH2BIDYE () -
10%& () - G?| 2?2/ @GWAAJEQ\ =! #S, &$10%& ( @%

10%& () - $10%<&' () - FLO%E () - 10%<& () 9@l ()- ACaCr CCDs DAEg\ =! #S6$10%<&

"()-9,5 10%& () 10958& ( -110% S. 910%
10%& () - sDDEOElEz%E@EEB@) then préngg %‘ %(Sﬁae y¥pg a HB 870C inkjet printer

8 ;Z&l?;/ﬁfc (1 %&?%Pp@mg @8%%&;.%)%’1%3 (r%%l )ﬁ%@sﬁﬁfé@%@@ HighL Qs ‘gieﬁs)ify and

" &10% & () - ( bkdeliiént llink &Hﬁbﬁs#a&h&%b&’éeﬁ)or Teatiditig@e(ween cdltif. & () -
- 10% & () -s$10% & () - .&10% 1{% ! JANKKLPLL]L.dEbC éjg . .
10% & ( ) &3+10% & (\) plgge@_t%ﬂﬁ was p ntap hg %l@e(ayd ithe construction was

R P R Ll 9l WA e o

_f10%¢& () - Loindting Contph@yiEvanston; RURSYitH theOibset bf R@éx@ﬁfﬂers 0 eratmg
ThTaBYNC! #& $10%& ()-Sf 100&' () - $10%&' ()- & 10%& ?)- 131 (10%D D&

s 10%& () - hTavhisNead thecsecond Getbel rolless setOtuh B63°C- s)‘\ﬁ@omn@)ngs the lmage
10%&' ()-y&s$10 NVWANOXXX6 YAEYNC! # 7- 10%& ()- f5 10%&
3@ 10%33& %/) sﬂ“af&/&%‘)“’(“)‘e /?‘W%& . $10%8& () - 0 -

6YYYYYYYYZb C' # 10%<@p6h abtbi ﬁéﬁﬂg €0 se EHQe il(bbPV@bmmlﬂ&%&hé PETG bé&?ﬂ@&tﬁé PVC
&810%& ()- zZ][[\O'f ]| aBbCl #9y 10/o< - $10%<& () - && 10%<& () -
(10%<<&90() - ﬁm tore, mdlcatmg that the inte acnal adhesion between the backing, coatmg and

laminate was greater than the internal strength of the PVC film,

Example 14
A piece of 0.178 mm thick clear poly(vinyl chloride) film, (available from

15 Klockner-Pentaplast of America, Inc. of Gordonsville, 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 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.
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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indicating good adhesion.

fraek

Example 15
15 An X-PVP dispersion was prepared comprising 10 parts POLYPLASDONE

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 SuperImage, Mission Viejo, California, USA)
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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.

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

adhesion was measured using Instron testing machine (Instron Corp. Park Ridge.
Illinois, USA) model 1122 equipped with a 500 N load cell. Strips of samples
measuring about 25 mm wide and 100 mm in length was cut from the ID card (longer
dimension) . The laminate and the substrate were each clamped to the upper and the
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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ZONYL FSN is a trade designation for a fluorinated surfactant, available from E. 1.
duPont de Nemours Co. of Wilmington, DE. NALCO 1056 is a trade designation for
a colloidal silica dispersion, available from Nalco Chemical Co., Chicago, IL.

This ink receptor composition was applied to the embossed surface of the PVC
film using a #10 Mayer rod (nominal wet thickness = 0.023 mm). The coating was
then dried in a convection oven at 70°C.

The embossed surface was then imaged using a HP 1120C printer equipped with
pigmentéd inks. HP 1120C is a trade designation for a desktop inkjet printer available
from the Hewlett-Packard Corp. of Palo Alto, California. The resulting image
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
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. Afier 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.

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 laminate that had not been embossed with
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.
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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.
Upon attempting to separate the laminate at ambient conditions, the passport
10 paper and CONFIRM 1301 could be carefully separated using moderate force without
tearing the paper.

Comparative Example 2
A mixture was prepared comprising 9.3 parts poly(vinylpyrrolidone)

15 (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. 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 pattern (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
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10 An X-PVP dispersion was prepared comprising 10 parts POLYPLASDONE

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.

15 This ink receptor composition was coated onto a piece of PETG film (0.56 mm
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

20 convection oven at 70°C.

The coated surface of the PETG film was then printed using a SuperImage
MediaPrinter 700 (available from SuperImage, 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 a2 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.
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10% & ()-1910% & ()I{M%/T}f%s(aesmbggqxe p}&errgﬁ ehbdhiffndnls of the present invention,

those of skill in the art will readily appreciate that yet other embodiments may be made
10 and used within the scope of the claims hereto attached. Numerous advantages of the
invention covered by this document have been set forth in the foregoing description. It
will be understood, however, that this disclosure is, in many respects, only illustrative.
Changes may be made in details, particularly in matters of shape, size, and arrangement
of parts without exceeding the scope of the invention. The invention's scope is, of

15 course, defined in the language in which the appended claims are expressed.
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2. The laminate of claim 1, wherein the projections comprise walls.
10
3. The laminate of claim 1, wherein the projections comprise walls and the

walls define a plurality of cells.

4. The laminate of claim 1, wherein the embossed substrate is substantially

15 optically transparent.

5. 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 1 and about 20,000 pL.
20

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 and about 10,000 pL.
25 7. The laminate of claim 1, wherein the projections comprise posts.

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

diameter between about 1 and about 1000 micrometers.

30 9. The laminate of claim 1, wherein the projections comprise posts have a

diameter between about 10 and about 500 micrometers.
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10 13.  The laminate of claim 1, wherein the projections comprise posts have a

height between about 10 and about 150 micrometers.

14.  The laminate of claim 1, wherein the projections comprise posts have a

height between about 15 and about 100 micrometers.

15
15.  The laminate of claim 1, wherein the projections comprise beads fixed
to the first surface of the first substrate.
16.  The laminate of claim 1, wherein the projections are disposed in random
20 locations.
17.  The laminate of claim 1, wherein each projections has a size and the
size of the projections varies in a substantially random fashion.
25 18.  The laminate of claim 1, wherein the second substrate is substantially
optically transparent.
19.  The laminate of claim 1, further including an image receptive material
disposed on the first surface of the first substrate.
30

20.  The laminate of claim 1, further including an image receptive material

on the first surface of the first substrate; and
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least one security indicia disposed proximate the first surface of the first substrate.

10 23.  The laminate of claim 1, further including a printed image disposed
proximate the first surface of the first substrate, wherein the printed image includes a

pictorial representation of a human face.

24.  The laminate of claim 1, further including a printed image disposed
15 proximate the first surface of the first substrate, wherein the printed image includes a

pictorial representation of a signature.

25.  The laminate of claim 1, further including a printed image disposed
proximate the first surface of the first substrate, wherein the printed image includes a

20 pictorial representation of a fingerprint.

26.  The laminate of claim 1, further including a printed image disposed

proximate the first surface of the first substrate, wherein the printed image includes a

bar code.
25
27. 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 0.02 and about 10.
28. The laminate of claim 1, wherein a ratio of an area of the second
30 surface to an area of the first surface is between about 0.05 and about 3.
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substrate; and bonding the second substrate to the first substrate.

31.  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

15 substrate and the first substrate.

32.  The method of claim 30, wherein the step of bonding the second

substrate to the first substrate includes the step of heating the first substrate.

20 33. The method of claim 30, wherein the step of bonding the second

substrate to the first substrate includes the step of heating the second substrate.

34.  The method of claim 30, further including the step of depositing a layer

of image receptive material on the first surface of the substrate.

25
35. A method of forming an image retaining media comprising the steps of:
providing a substrate comprising a first surface and one or more projections
extending beyond the first surface;
each projection having a proximal end fixed proximate the first surface, and a
30 distal end defining a second surface of the substrate;

applying an image to the first surface; and

applying pressure to the distal end of each projection.
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distal end defining a second surface of the substrate;
applying an image to the first surface; and

15 applying heat to the distal end of each projection.

39.  The method of claim 38, wherein the step of applying heat and pressure
to the distal end of each projection causes a region of each projection proximate the
distal end of each projection to become generally enlarged.

20
40.  The method of claim 38, further including the step of depositing a layer

of image receptive material on the first surface of the substrate.
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