10

15

20

25

30

35

TAMPER- | NDI CATI NG PRI NTABLE SHEET FOR SECURI NG
DOCUMENTS OF VALUE AND METHODS OF MAKI NG THE SAME

WO 2&GldNiGAL FI ELD The present invention rel at eBCTWS2005/027627

printabl e sheet for securinhg docunents of val ue that
is capable of indicating tanpering. The present
invention relates nore particularly to a printable
sheet including a retroreflective |ayer conprising a
plurality of mcrobeads partially enbedded in an

i nkj et receptive beadbond | ayer and a reflector |ayer

RDICATINCPRINTABS:, SHEPP RS SRCURING DSCBMENTS
ki PSR

rel ates ]€¥iﬁgﬁﬁ ‘?ﬁgﬁ g?#

printabl e sheet. BACKGROUND OF THE | NVENTI ON Docunent s
of value such as passports, identification cards,
TECHNICABIIBED ownership certificates, financial
i nstLunents, . . th L ke f '
TR O B9 K ARG ER SBLAE ns of vae
thdtes Spasleiof atdicuting &driperiak! @he press@niveasion rélmeethotanpayanlarly to
can include photographs, signatures, fingerprints,
a preyainechinpHdmgmaeirerellRgthedaXer 6pmPatBe BRft i1 migrgbeads
paﬁl&ll?‘@n&ﬂﬁ@]n%ﬁ ixﬂlj@t%&e%ﬂ'v@ b¥Ribbhd Pci%t’ 4 atrgﬂéct&hl%yer between at
person presenting the docunent for inspection is the
legseosool thomirobeatih endlte umgettre¢eptias béaghent] 1a¥ere rlhei pgesent invention

wi despread concern that forger .echni s,.can be used
Al gelie &9 A RIS SETE 2 urPsh eeling AR LERk S ocurent
thus al | owi ng non-authorized people to pass the

Béﬁﬁfﬁﬁﬂﬁﬁfuﬁﬁ ﬁﬁfﬂﬁge docunent in a fraudul ent

rretht hetr—ot—sectrtty features have been

devgbQpaRkntsf help saeh Hgnkipont ddéMBicl@siid®ad, effry p@séss ownership
thus assisting in preventing counterfeiters from

cegtificates rfipangigbins Eamenig a4 thy liie ateiohign asugnedrie atpagcular person by

peys%lnﬁllfzmi&? Hgta.oﬁe%gﬁ %&aﬁcﬁlc&ﬁrte;,to\fteﬁ ??e%éﬂt%§ A% 148G és“,j@an include
over y fe it Plty f'ea

securit atures or ‘covert secu ures.
phOvogEdphs etghatrys, fiegdrpries, grenhedphmemetibaifoanaiopasnd arcodes,

vi ewable to the unai ded. eye, such features i ncl ud
anii 1o ABBAT GRHDRE Wi IcALiat fbins BE e PIeg TyTE (o fgruent for

ind is RTRESAE WHIRDES doditferdt N R5izAbd. fThd?dis WidBFpreddtoncern
ontrast, covert security featuresinc|lude inmages only
thatifeigotyetechmigures car banseddo akirithopersonaligtiioaglaiagypsich jagiecument,

thlgSP zﬂﬁ)@%%?&%-?lgé?@z&%%%gﬁe o 1\4\alas\s/ %lleelpl terc]tiorp ﬁlep?gﬁdz Ss% t{'xé ggctument ina
fraudulent manner.

A number of security features have been developed to help authenticate the
document of value, thus assisting in preventing counterfeiters from altering, duplicating or
simulating a document of value. Some of these security features may include overt
security features or covert security features. Overt security features are features that are
easily viewable to the unaided eye, such features may include holograms and other
diffractive optically variable images, embossed images, and color-shifting films. In
contrast, covert security features include images only visible under certain conditions,
such as inspection under light of a certain wavelength, polarized light, or retroreflected

light. One example of a laminate that includes both overt and covert security features is
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light. One exanple of a |lam nate that includes both
overt and covert security features is3Mtm
w@Ewbi173 m) Security Lami nate, which i s comepci/ab1095/027627
avai |l abl e from 3M Conpany kased in St. Paul
M nnesota. This security |lam nate may be used with
q%cunent% of value, such as.identifjcation_cards,
3IMyE deeEranS@uripdeaminaleny bich isgammersiady avilabls 5omAM Gompany
baéegiqﬁ]tS't.fljaﬁf’}tl\}IﬂHesfo?al:'t”ﬂﬁﬂécﬁﬁ{y‘ 1%1&%5%9?4&3 PRI &Shents of
agal nst counterteiting, alteration, duplication, and
vabieyuichtis alentifeuvioh enrde dadpeseandfdrivet Bernsest end dsatsts in providing

..includes both overt and covert security features is
AT eageTirpn B he Bl RS T Sierehrs
duplicatiof Gl sifulbBOR. NRhSther xYRPIR: Sita 18inatdharBLR8e ot 80&t and
ot her devices are taught in U S. Pat. Nos. 3,801, 183
cowrtise4nis§ge89ets il lubtoarerhint e . Bonhheblsaadn Noc¥B340150425 Al

«cavailable secyrity features. has been.inpressive .
st Lieps, | Vel oE8 ErePIea el e e Bt il taugiyn U-s:

Pat.INdsS3,8€5183Rkde4,688,894. t her inprove the ability to
indicate that a security feature has been tanpered

wi t iMlBouglhhsirommseipk vsfese af avwilpble seqyrisy faturgghasbsen

. r ti o t er i . i i . .
iR E e oA ey TP RN R s L s gsipble g further
improes et ability eo irddivateouhavi chesrity feanedras baeh @aipereg with or somehow
E%intable sheet, The ta er-}ndic tin rintable sheet = .
co Fﬂﬁlf'eéje@:he PrQEer?@fl}ség‘?‘}% qltg%F eI idgp]llf:gltlgn, and simulation.
plurality of m crobeads partially enbedded in an
i nkj et receptive beadbond | ayer; and a reflector |ayer
bet ween at | east one of the m crobeads and the inkjet
SUMMARY i BHEIDMENTIONr . | n one preferred enbodi nent
of 0 r-i.ndi cati - Pri e s
¢ armsorRa SL PG B Ph PR Th AP Sn0SE R, phlfbig sheer
The @Mﬁpdg—ihdéidﬁtﬁig@arbﬁbl@ﬂmelt dvenpristd: @aatworellay e 1ayed comprising a
m crobead. I n another aspect of this enhodjnent, the
plyrahof migraeads pertigtu smbegserhip a l@w%eﬂeptlv&mﬁgwglayero?nd a
re%n%or Kp b&%%ﬁ’ B LR HROGF thb thidBBE LR an@ 1R\ iRKjE €M ceptive beadbond
enbodi'ment of the above tanper-indicating printable
layshebt qnetpefetradrpmbedimghcettthagbqyeitampdstindisitort printatlh ghreet, the

conpri.ses an. | rinted on the inkjet. .receptiv
R DR e sk FreBl b thercolhpiete bt B el reftector
layaf hi@f thd nflefobeAN 1afanbiher Rpedilof chis FRBSdient, BE6REK iH&FB includes
the inkjet receptive beadbond | ayer, a plurality of

a priatadgyerbpb atdrd.dogh. ©F ameeriBbigaiaicheplbom t he portion of
Ch ‘ ; cac oL O
o SRR K gD Sl B ol AREL s,

thet tamppr-indicating prugeble Sheet further comprises an image printed on the inkjet

receptive beadbond layer. In another aspect of this embodiment, after a portion of the
printed image is removed from the inkjet receptive beadbond layer, a plurality of
retroreflective microbeads detach from the portion of the retroreflective layer to indicate
tampering. In yet another aspect of this embodiment, the portion of the printed image is
removed by image removing liquids. In another aspect of this embodiment, the printed
image comprises inkjet ink. In yet another aspect of this embodiment, the printed image
includes a printed image of a human face, signature, fingerprint, alphanumeric

information, a barcode, or any combination thereof.
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removed by image removing liquids. In another aspect
of this enbodi nent, the printed i mage conprises inkj et

WOi 2086/017603y et anot her aspect of this enbodi nenteCTItER005/027627

printed imge includes a psinted i mage of a human

face, signature, fingerprint, alphanuneric ' f

i nf IHap r - on. t hereof .

oy PRy AR TSP BRIFE BRAR e,
the tavpyeer-indichitngtririmgabbe shetefiottbersioagirises Hlayer of adhesive attached to the

ink B BRer e i danz e oeter S epcofUhR fcBborEeapthy gmper-
inbRAGNORShthEY Sheet FMRPIRS s s PREL atéaf:hédhbﬂheelfi{?&ddf%ﬂéswe. In

the tanperindicating printable sheet further”conprises
angther pmectafithis sabodionenhaéh¢ ayper-oidiadhg piin@blelsheadortive comprises

. of. this..embodi -i.ndi cat i .
+ 8505 L LSRR B ep e LORBLAUAR 55 e or s
embodivaétethe naeperfigfdic Qg frdedble/gebd fltherc@APristOtSovettindicia on

anot her aspect of this enbodinent, the o .
the H\%ﬂféfﬁqe%Yec%aﬁh@ddﬁYq{t Abprothdi@spect of thiseamhodimentsibs omert image

; t, A-ndi ci i.nkjet_. tive beadhgnd | ayer.

U L R g

infonmhtigte 8 barcode,nirady combi@adén theteofran face,b3|gngture,
a barcode, or

fi int, al ric information, a barc :
o SE SR BT AR R o oo e sens sinihl shee

|aRed t e
D N o 0P Dl ARk e
remakngliquide eyst dppEed weitlb orkget Irepppti vealay eranii nagpering o iengyy
indikfiyj ds are applied to the inkjet receptive layer and
ln(#lanpéring is thereby indicated. Another aspect of the

pr esafother asRot ofofe preddtitdenBors Bolidel ¥ sSQEIHTB M ument comprising
._conprising in conblnation: an enbodi ment of the
m F%i%‘é‘?‘-“i"h dn exbprAignest phiha kinepesirdicatingpgingablothente And @flocument
.ot et . l.s.4.nserted or
R R
angrhert dspect efithodléembotimet t) ehediocuremtof @ fhilug &d Alpaskporf identification

assport, identification card, finpancial docunent,
carg P Sa s e B b i eyt i T Epfticate,
resé@ht afthérddaBon b YIRRL: RO} &ﬁhiif?&ti@ﬁ-r@l@%d%&)ﬁ%ﬁe[ﬁ.
security or identification-related document. other
aspéepthst aspget qfitesspriasent imventi¢ropropidey rdelsraative tamper-indicating
: r I ye. t ~-pndicatin rintable.sheet. This.
LD A5 TR A bR, BB SR o Thive e
comptising ebluegity ve nliaybsads pampiallp embedeB lin bl nkjet rQbptive beadbond
m cropeads partially enbedded in an inkjet receptive

layfle 4dBIGTFPTIaNFE PetWeeR @t leatt vBe of tg shiciobeadsand she inlsstecemive
beRbodd Ryt GhPRBARSd MGd ffmk ﬂmj&trecreﬁﬁs@ﬁéa\ﬁgond layer; where after a
portion of the printed image is removed from the inkjet receptive beadbond layer, a
plurality of retroreflective microbeads detach from the portion of the inkjet receptive
beadbond layer to indicate tampering. In another aspect of this embodiment, the tamper-
indicating printable sheet further comprises a covert indicia between the reflector layer
and the microbead. In yet another aspect of this embodiment, the covert image includes a
printed symbol, word, logo, or any combination thereof. In another aspect of this

embodiment, the portion of the printed image is removed by image removing liquids.
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beadbond | ayer; and a printed inmage on the inkjet
receptive beadbond | ayer; where after a portion of the

WOb6Itieah3i mage i s renoved fromthe inkjet rece@iug2005/027627

beadbond | ayer, a plurality of retroreflective
m crobeads detach fromthe portion of the |nkJet

r eceplin¥fhePHAANAAS b%\é?r{le 19 heda'b 9t Grpdih n%lcaﬂgg printable sheet,
Chep e SR el asm SNtk ™ G

anot her aspec
the anpted umdgeC(ajmp’tgsepmijI adN. eIn&h@raér ;ﬁrufehb& emdodiRidnS 86the above
i ndicia between the reflector |ayer and the
taWPE I&S@aang pPrnteRle S%%tthepmg% ga%gedflcltlriﬁSSa RHBeshimagatof a human
fa&ch Sigh MRS, FinbdBES:, 'afﬁ rcainfyrﬁl?ﬁ&g %AF&HE or% Qom ma%ron
| ogo, or any conbination thereo I’'n "anot her a pec
theraps larvbioatiothen prefered epnbddlmnntm‘f thehabope tamh;&adlmdmrfﬁglpem(tjable
e renn ds.In another preferre
sh T R e RS e Rrb s g Hhedbrae atached
tosifteiakjet béx@bPid RY@d Ih AREIBCRPRY bf Bis érﬂﬂfdcﬁﬁlehtnﬁre thiflper-indicating
anot her preferred enbodi nent of the above
Pringabireshepifgrtber Gomprises mtingslatacliedde thetlnger of adhesivei rrage
i ncl u
1 nat eyl LY fed SRRy MRt B pep SRR Ppable

shaﬁnythe (Hmpemamdlmmm‘glpemedbﬂe shieét ﬁdﬁher&i@ﬁiﬂﬂﬁés Peliffyr 1ﬁ611c1a viewable
nt ofﬁ%he above tanper-indicating printable

““gﬁrefSFOfe Reivedigher Iy mrf@apreﬁrg‘m&rth%ﬁn@t@ gistabpyg tamper-
m&i@zimxrg'ﬁf?ﬁab?e IRYE fhecﬂgm BidicYn Ct a 991#@ r %rﬂhnfér?stes an overt

beadbond | ayer. In an er as
indipja opahm@k}qt rp@r:pta\tq bcgdlplmdria)azbl & stoeletr afpect cb]fethls embodiment, the

ov‘%‘? TREdeS em 8??1 'Er%{t%cf‘ tgx?rfg%g) grlr‘%g]&%l | §ai r?art?r%fefug%ggerztlnvﬁphanumerrc

mﬁ)ﬁﬁmﬂfn- h Bﬁiﬂcﬁ@é loR@npedmibiaRidh BABEE - IntyBRanother preferred embodrment
nper - |nd|cat|ng printable sheet further conprises

of %&?Pm (pnsEindicatipg eviabls sherte? plmeqlnbpemioe@hqadedmacgrfrom the
mﬂtj& r@&?hb@BeaQB&];cﬁag : g@g‘gﬁgé r{:gm%w%fg ¢ %qnleds %Peoap%hed to the inkjet

anperindicatin eet
receptipebeailbatiddaydrngd pmptriabliethsietindicmédier conpri ses an

overit i.ndicia on the inkjet receptive beadbond | ayer.
In Ansiis rbpgg‘pfégbe PHeSqmh ryveRtigsbRRoMidas 2 seanatiodastmenheqyeprising

in tARbiHAES: 8n Bhbhdigkni HBEE ta% e%ﬁ&f&%%g Rﬁﬁ&bbséhg&agw £document

fingerprint, alphanuneric i nfor arcode
of u#lye. it hapriotblerbeeds mStIltﬁdy(a‘tattachﬁlhe theptoefiementest value In

b e d| catin i nt abl.
BT 5 B ABSR FLBELTB  or
cartinf(mzert:lal &@@midnt/%nﬁ?@dﬁoﬂﬁnér@h’l E:er@iﬂ:% 4 V'@Q,%nrtl?@ﬁh&ge

quids are applied to the in receptlve beadbond
fesrngb%ut%qr&arlwrrYrr@hqr§ew@y ebyijentmfenaeane@ateri\docmnt

SeERSLIE 8 YRSl INERLSH AP AR oo
indidagng aripebleishelit c @hisngmpertindiakig whesle siead camgagdsnent
retroreflective layer comprising a plurality of microbeads partially embedded in an inkjet
receptive beadbond layer, where the inkjet receptive beadbond layer is formulated such
that it indicates tampering; and a reflector layer between at least one of the microbeads and

the inkjet receptive beadbond layer.

In another preferred embodiment of the above tamper-indicating printable sheet,

the tamper-indicating printable sheet, further comprises a covert indicia between the
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of value, where the printable sheet is inserted or
attached to the docunent of value. In another aspect

woahosihive3enbodi ment, the docunent of val ue i sSPET/US2005/027627

passport, identification card, financial docunent,
entry pass, ownership certificate, a visa, birth

reflectar layeate] the esicidbedd. dutahothtZ@tieaed @mbadinaat Bethe above tamper-
entification-related docunent. Another

i%ﬁcurit\é% iﬂ €
(FLRg PPRtapleshegthig GpVvarhimage inshudss @@}Y@édll;y@rd,émghn, eany
ahb ' hndi i DL e eet. This .
bR} ol HRECLGRL 19 LHBARR THEBher Merin

prigieplorsbédt éurttiey eompries a0 ompgd wimed on Mleufilged edepdive beadbond layer.
ded in an inkjet receptive

cr.obeads tially. enbe : . _
AR AR 1 ahs Bl hcichk pRRionaE e g emémoved from
thediylgjet reSeptioé BrdBbRd156E B phil# &ty lof rdeRELRRLES ki ABREGL B
an%lﬂga re Ilector Iayeal? be me&yggrﬁtggésf?&gﬁimgﬁgﬁ%gs détuch from
theipoFtismenf dee mharefleetVenlkyastio imslimfst tampeling dbOed ah @@ aspdchof this
- ferred enmbodi nent of .t he above )
iDL e BT PADBETRS s “pragother aspect of hi
erhbojieent] thdiptiatddrighapé inefualbd Epﬁﬂl@@‘imaéé’éftaﬁﬁfm&% sRfSuft
f.covelrt indi ci a between thereflector | ayer and the ’
NG Y edphanpmerq infpenatipned bareeds. endrudiomsninativh thdreof.
b WTel ag: pri I heet , t A
mage TorP RS AT BRI, B BB R ARger-ippaing rintabl sheet,
the gamiien-dndicating Ipeinebfe, sheet fanidrikempaisgeciyafof tabhe;f,ivet attached to the

. enpbodi nen he .t anper -i ndi cati ng printabl e shee
‘“@%‘i"g@r{{‘%%’ﬁ% .°§%iaygﬁ nr?é‘ﬁg’eb?ﬁpﬁ‘ftéﬁ this embedimeif, ghe tamper-
indie Q@ pric@atiie ROk hk AR pri : Ldhesi

enbgfjgfpéent, after a portpirgh{éoa?m%Eﬁécrhlgﬁg(gg’%il%éép%d}eswe' In
anpightstrric smbodindny kf te abeveptnpeeindeadhg prntably&heet ahe tamper-
: [ flective m crobeads detach from
Bkl e ABLETLRRHL S R gheads, detach from
retr@mfletivadight. rinyiebthansitleered 35p6Eneat of b %b@m%?gﬁﬂhicating

t éepr| nt%g i mage conprises inkjet ink. I'n another
P“&E“g cedt e fharenpdigntmenrintatheshsel, Aurgher compasingieh odesindicia

Pkt fldey ' re :
.Onf i n'é]ejrépri n t@iﬁgﬁ%ﬁé%% %@glfeﬁaagéegﬂ%ttglsﬁg}bggldlé‘?m’épe overt
Imaggyinelydes sprintechindperod @fhuman farosipedtudel fh@rp@st, alphanumeric
- [ t_of the above tanper-indicating printable
mfgﬂ%g?),n [?ﬁaerc? frBEPLY FRRRBORGNSESInt abl e sheet furt her

conp arsRer prdfaiy&d erfboARBRSIFE: skt | K]

receptive %éadbon%l I%yer . In aﬁggﬁlﬁer asrﬁg%l%ﬁglig p?ﬁag’ﬁe sheet, a
PIUEHEY 8f igipbeagds deteeinisemithelink et recgptpvrei bendiining 1syee after image

- : LS il per attached .to.the | ayer of

e TR o e SRR B thoR e cord eneapew
thetedypedicatedi cati ng printable sheet, the

t anper i ndi cat i printable sheet further conprising a

sec PPfthﬁf ?Sﬁﬁﬁt&? gle\ﬂrgwgbméeq}m@mwdes a security document comprising

in combination: an embodiment of the tamper-indicating printable sheet; and a document

of value, where the printable sheet is inserted or attached to the document of value. In
another aspect of this embodiment, the document of value is a passport, identification
card, financial document, entry pass, ownership certificate, a visa, birth certificate,

resident authorization or any other security or identification-related document.
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retroreflective light. In another preferred enbodi nent
of the above tanper-indicating printable sheet, the

wotzaeparemndi cati ng printabl e sheet, further ceapris:o0sy27627

an overt indicia on the inkjet receptive beadbond
| ayer. In another aspect of this enbodi nent, the overt

| MBgANHIAGH 44 g@c& o@tmrageﬁﬂmlv@mgﬁ &Bwaesfweﬁ?fg.oﬁ 3¢ fit ﬁmkmg a tamper-

signature, fingerprint, alphanuneric i
mﬁ{f@@@gj@rmt@ble éh%ﬁt C@hblmthdﬁDMHTQBEdnb Stepgl oﬁlpodi\hélmg a liner and a

OB SRR B S BT P o ier
cdahg% \lz; :né:zeeltolr ﬂzﬁ}fég Eﬁ ;hrég)lgxgg@t&l | edl iﬂxtct)cﬂ)%éﬁcg :%Eﬁ( ffedttlh ggg an t]fl;t \?ﬁéceptlve

bﬂé‘é‘%‘lf@o‘ﬁ)ﬁerloﬁ by reflgeror trpeanduralityrtfenietopeadsdile ab@ber preferred
e Rel: 2% Vgt'ne'ﬂn)% e AR ?ucke? g}?vslteé)nof' printing an

security docunent conprising I'n co
imagb oditheeinkjeofectivetteagiand ilndr.cht aritbt;hep piefdradel ntsfdagaént of the

d d nt. o | ue, where the printable sheet is
abogs aieg: BF ot lﬂ%ifh‘ et 5Clpfpe dbssinrsra: dfter b m?étlalbhembeddmg

sté}ﬂ ?hh@ﬁg A6PREtin@Eiat di tﬁe nt | g%/ BERficrobdafs: 3198 W the leI'St coating

ue 1's a passport, cation car financra

st%@glﬁéwcoa@m 2 9eﬂ‘g:ag)g ,layov\nletfsh:loperc audidi4 arebplaralidy f Iﬁﬁaobeads In
rtif.icate ident . a i zati on or any ot her
a“?é‘&t?ﬁpfgg‘ o B ripleB R FERe B Bt GBS AlRDY Heremoving a
pommﬁmthe)f)rnﬁth@ irRigs@nthe kdiMRNdcBVe R F@M’r&ﬁ%b@mﬁ%ﬁ& F&g%tgfe b&adbond
maki ng a tanperlndlcatlng grlntab e sheet
ldﬁétﬁﬁ’l‘il detashing@ plyrgPy offretrgyerdeatioe ﬂgCl@bﬁadﬂ drona tict pﬂ)rtlon of the inkjet

Ty NI
enrbeflingant,ahe plalyted iroagetik eerﬁ)d)\tﬂ:ﬂ&fbdrﬁ gngdﬁlgﬂt: I‘éééﬁ@l@@@&%db@[?&j layer image
n ayer on e
BT F MM T YN
furdiied ikideR RS @& 61 p ﬁm%dém}t 1951&(1“)‘?1 tﬂg 91\{(?6{ ‘i’&teg{?\% beaﬁgond

met hod, further i ncl udes the step of
layierrpleangther ppettithis crbodimen, ehdomadlbd lﬁuhlieayrﬁﬂudlhg]the step of:

t red of . t he above net hod, the
CO&H]%h%lg{'?r ? {%erwlenO etu%lfegr rrr‘%ﬂeg“‘é‘? BYL of - after the
In pmher@kéfyn&ﬂhﬁd@ﬂlﬁ@nﬁdfﬂﬁe atitve MdtRel, theGAMBEA fulrlha} ficRidethe
plurality of mcrobeads; and where the first

step 8&%?!%’@%& 8p aﬂfﬁ?éw@d% splsaalon gnchstrlepung thedlinerr fxper the mlttrhley of
miCOYELdL su(!'lll('thgt' tﬁe gfrﬁrgal%' Hf A dr&l?ﬁ*ﬁlﬁg m';Bt ?/f%ﬁqateﬁg?cp 300k Jet

aspect of th nment
be4dhondiBiyery In laeotistlepnsfeﬂfed enmbodivieng oﬁtha abdveetBbd,themethod

h
RS0 B L e ornei b et e e
doqunisnbf ¥luedfInra8biheF %{ple&%'tﬁﬁ? eMbGAiREAHR: d-AMLNS value is a

portion of the ink
passport, identification card, fmanc1al document, entry pass, ownership certificate, a visa,

birth certificate, resident authorization or any other security or identification related

document.

Certain terms are used in the description and the claims that, while for the most
part are well known, may require some explanation. The term "retroreflective” as used

herein refers to the attribute of reflecting an incident light ray in a direction antiparallel to
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receptive beadbond | ayer to thereby indicate

tanpering. In another aspect of this enbodi nent, the
W@ EE0d nage i s renoved fromthe inkjet receptT/us005/027627

beadbond | ayer image renovimg |iquids. In another

preferred enbodi nent of the above nethod, the nethod

further. includes the step of:. printi .an overt
its prgyfea} HresHORHY neAky & SP@&@@W (Féufa%%?dgg Haﬂﬁ SQUEGe or fhe immediate
Vlcﬁﬂ thsto@spect of this enbodi ment, the nethod further
nc¢l uding the step of: coating a Iayer of adhe3|ve on
t he e 0
erb A reE e Pt SRRl nE ORI EELRIS B presence of
ambieat lighe shadt hesubt@ptidfy: dlﬁp@kiyasmglth hghtagneslyweset 0o hght a room.
substrate; _and stri | iner from.t p alit
The fer 'estppeflesieddight c &P@é‘ﬁor{shé"' B i &ppiept ght Eh‘aé Hﬁb‘%‘é‘&%“
colﬂﬂfaﬁédagdd}’) aS ﬁfgﬁ%@%;’ fhe hBR1lighKdn éﬁﬁﬁ%fé%rlﬁﬁq{ashﬂl%ht and
anot her preférred enbodi nent of the above nethod
retups hoidie flight dvarce ancheuidusedidte visimfy théreof. iBwrterm gurmided eye"
att achi the ta Lcatin rintabl e eet to a
meb AN CoFous o Tomanauner ' aifuiel Sfpings 6 For dnble.
maghipesaidEnt, the documant of value is a passport,
I'dentification card, financial docunment, entry pass,
ownership certificate, a visa, birth certificate,
resi dent authorization or any other security or

BRI DHSCIOPTION P TREegRApITR . Cortain terms are
e clains that, while for
t he Thoptesgartveatien well be ﬁndmczxpm'yed wihireferesomn® the appended
expl apatio The term/ eflecti ve se
FighgRenBoiet ire e BAvIEns B Wsrms s ARG E severd
v1e|v)sgz|IHd WEMeinn @ direction antiparallel toits incident
direction, or nearly so, such that it returns to the
i gy uROMSIRR Qs b PR sl STRBhA oW bELRY difbddRBERQIF theAmper-
used gnere| n, the term™"normal |ighting conditions
indicathegsrmtabtersbequoéslweseof ingerisioant |ight that is
substantially diffused, as with light typically used
to Figyht 2 élusoaws a hss-betiondlrvidw of afotle eedbotingmt of the tamper-
condi ti onE efers to anbient. light that is
indiGpHag grpt 1eI5§Je‘°éé’lf FherRiEseqt InERPNas |i ght cast by the

headl i ght of an autonobile or by a flashlight

r et Girgyee 3 Yluspates ﬂ@ﬁ@mg%url@éat&g Rrigablerphegt of g\}«reclp Mibgsp the
dehOBRER DS gi-ghﬁ&o%%gﬁsuly(ﬁ}i@étg§g _ means nor nal (or

correcte to normal) human $1'8n not enhanced by, for

g)l'i’z %4 W&‘llglftélgﬁ}ec&]aed gﬂrggra%mlp ij ame%rl&Hgnlnate with a

portion of the printed image removed , as viewed under normal lighting conditions;

Figure 5 is a magnified view of the prior art security laminate of Figure 4 under

retroreflective lighting conditions;

Figure 6 is digitally recorded micrograph of the tamper-indicating printable sheet
of the present invention with a portion of the printed image removed under normal lighting

conditions;

Figure 7 is a magnified view of the tamper-indicating printable sheet of Figure 6

under retroreflective lighting conditions; and
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The present invention will be further explained with
reference to the appended Figures, wherein |ike

wooamrense is referred to by |ike nuneral s thrroogisawts/ 027627

the several views, and wheBein: Figure 1 illustrates a

cross-sectional view of one enbodi nent of the

t anpefzLRA SRkl J)Eﬂog]st-fi‘:@ligna?l NS ofPdnolHae eﬁ%&?ﬁ{&lt ?f the tamper-

invention; Figure 2 illustrates a cross-sectional Vi ew
indfcatipgpiiesable whest pitha preséntiheentianper i ndi cat i ng

printable sheet of the present invention; Figure 3

illustrates the tanper-indicating printable sheet of

Figure 1, where the detachnent of the mi crobeads
DETAICED €5F S GRIPDTONIOF FHRIMNVANTSOR di gitally recorded

mcrograph of a prior art security |lamnate with a

por tM8RY s9unipgs have passport affises. manelywil issuespags powdbols retketo

i i, N Lt . - Fi IS, a ified .. .
oBPEATRL T ABATE R0 NS U Foabls ByB A v e
passpbetr booktet orpeintezicwitly pedsdrgihitz ativgh i?mﬁxhtimomﬁiut Ei_e@g_écﬁfit@ applicant,

digitally rec ed m crograph of the tanper-indicating
S”ﬁb ?%{"ﬁ‘d |Pg“%rﬁe€’m6$a‘ PRECIIESBAILY | 4t hish o+ andecertain passport
iRy in® infofmAthR, Alchk G9nd RS ARBRVAT . 4P g?{cocgao AR
|ighting conditions; Figure 7 1s a nmagnified viewo
infom@atieis erinfeddsareg passpqut officedol sl lahexette afeckiigufilen 6ver the printed
o] BN RS St bt bR TR, i
furhdrasienihdicdte tHaetHeamoanhid Gy hi veeh Mndhh&l $188Ea Rler date.
“the prp(;?entl i nvent | on. DETAI L_E{) DESCRI PTI'ON OF THE ~— o°
ThiINENTAtOR PRRGSYS esualhy Feqeienspeeiabemiproent using |hcasmd\pheltsls¢re to
AWM [ : r lhcants.  Typic .
e OSBRSS b (AR BSrt 8P B e
filpaig esmuietdially dvagatiasspo3N n§tbabedl iRISk.H2Q0 Minhbsota as 3M™
personal i zation information about the specific N
Coppigmi*casprityshaminas. Thisi secity fiimanclfddsicovergihageatiey are visible

i [ ] .of birth, etc., and rtain passport
L LR LN R A O R AR e
idenoifyin @ indalikadieatin 4 flid f8sdorl Ok ABdition if $ c&[n't&fc?tl‘ér tmries to

some passport offices will 'lam nate a security m
chifgs the prénted nderanntion tipderdhe lsminacssigty film, tbeiN T Confjrm™

sec?rlgi& BUERROGAIE ﬂécjegs%rii }hl?e Be%isesdpa%%t'to -flg-e iasccessg ol'l{hic:tplr/inieidI ilq}ormation

which results in destroying the film and disrupting the printed information and possibly

the covert image, as well, which indicates that tampering has occurred.

Typically, normal passports are issued through a country’s central passport
processing locations. To request a normal passport, a person will fill out an application
and submit their personal information, including a current photograph or a picture taken of
them at the processing location. The passport office will then process the application and
make a determination whether or not to issue a passport to the applicant based on a variety
of factors. This process from application to issuance of the passport can typically take a

long time, such as up to four weeks or longer.

However, the passport office may receive requests for emergency or temporary

passports by applicants, where the applicant does not have time to wait four weeks or
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further help to indicate that the information may have
been tanpered with at a later date. This | am nation

womoag@Esaisusual |y requires special equi pment ueoTgshest27627

and pressure to lanmnate the security filmto the
printed passport page. One exan‘pl e of such a sea;rlty
Iohjzérto iréceBRITABp &b Fdrt YEGRhAR! ielahpiR (ﬁ? r

|% St. ) Igaul %/I nﬁﬁdésota as g ab%o aﬁ t elcure {yein
anogler saUmTY, Phihe applicant may ﬂlaYﬁThOBtrtbtlu d%p(nrowbrlt visitagake country

oy P LA HE A SN Bt e, e

ndedembée hlyle I&gis&lﬁih&d:tdﬁ@ﬁl%drﬁﬁbhﬁgoﬂs Vé%%/ lqdicRBS Ew& Stlll Provide the
addition, if a counterfeiter tries to change
seﬁprltmf@zaur ChPSRCHENY. SHCluRr TP Vid g Hrapdr idansificasino ﬂlllthglntfcatlm, and to

B LIRS O i LT e
pr| N SPC{hlE;b% DRL Oﬂh%'&e%%}trnﬁ\fég tsﬁ]',aglbgé?t%cgo)i%ﬂ eﬁngregency or

il ma I'ST upt| ng
tempsmr)bbz;sspd'ra to apslidanismegfise AmAad easipited Qﬂl 5B1efR to one of
t hat tanpering has occurred. Typically, normnal

thi, BRgep 4 e cxpesengy aetsTneFasy §ASSBOTE boekletbysancaghesivg, Such as a
prERaRPRhitiPE ABRSSL, n@‘hbﬁ Fl%fﬂrﬁ[?asole %h%etr Gy %?tl rgg%lPeo{be SRegial

passport, a person W an app
eqyipiorant tot lhmurratqolemqu;lasspnﬁ@bnﬂbu wing haachnddbroGua. aurbifibn, the

T R
ber@Cﬁfﬁﬁ:htaﬁﬁstaﬂ RlehBfih OfhARehJTBKSRi tﬁi@f)% rp%te% Alid id passport.

whet her or not to i'ssue a passport to't app
Lab%ébp piintablg ahqeetsycopsinicast soras to Thidy prdaaesis trferpampon has been

A G 800R: LSRN K lncliie (RS SRR o ER0 YR Y he
QhMWEHpJaCEdhﬁ vaass@opiinted frifeendiRy, {REak Hﬁe@%@%%%ﬂt@r@ to

ener or tenporary passports by applicants, where
Creafeh a?ﬂt o Pﬁé‘!“‘ﬁ%‘r‘ég sheegof @emsgntﬂmﬁnnmmms to an

1ns@5&t91nlg§lr tht 9a§s§&? hé(sebéeg ?agﬁﬁéécf&ith \sdegg{lbe%)ﬁﬁ ore detaﬂ E)H,ow) and

applicant may have I'n"another ¢o
theomspeh@r apy|thaetake agprofréareadiiont whitkiniayiasie@ostbppihg R person
ountry and no needs new passport to

frof &l Pt o B ths Lh el RSB b e e sigacing.

AtabR&tedtq O R BreschOinvEmiR thileR8, BRI RS SRR
prlvteilry qzltckl t}fbg‘trtSeyeltn still {)yrsow de tehe seSd?@%s # Passports

in the Aptyreey fﬁ%@b%@@@ymegﬁs@lﬁ valse.pr ovi di ng proper
identification, authentication, and to indicate

wheOne embpdinesnt ofide pfaslsapdndicahmg preéxanble alme il @ df shetphesaht
. . at bl e of t resent_.
Bt BTy W RBLl TR EuBe St sobnciioBt <oy afy
retjoaSRpOvd glais%ﬁﬂmeh@ﬁm Predasl ?Sﬁtﬂ dacHBYviRE a S8R cof layer 20,
Prlnted and adhered to one o
partially embedded in and protruding from an inkjet receptive beadbond layer 14.
Together, the retroreflective microbeads 12, reflector layers 20 and inkjet receptive
beadbond 14 form a retroreflective layer 18. The microbeads 12 may be glass. In one
embodiment, the microbeads 12 may range in size of from about 10 to about 200
micrometers. In another embodiment, the glass beads range in size from about 25

micrometers to about 75 micrometers. Such glass microbeads 12 typically have a

refractive index of at least about 1.8. Typically, the microbeads 12 of the retroreflective



10

20

25

30

. lnlir?gg/arér}oe%gg ’ (5] i%%,et Pelré?g

the pages in the energency or tenporary passport

bookl et by an adhesive, such as a pressure-sensitive
w@eolesi’ées Thus, the printable sheet does not PErU$2005/027627

the special equipnent to |amnate it to the passport

bookl et using heat and pressure. In addition, the

laB o] PR Ay Sy et Rb et BT IeORee P i wOHE SRt Vb braslppnd laver 14,
HoWivER tiRShatint bNthe A6 RlobEads N eaihd dddH Bthe ekdiReepli®e beadbond

passport as a valid passport. Lastly, the printable
laysh & may yaryoingmabewted tg eberd 7o of therrhigrabsad diamsterf Théeeflector

a ort. h been ta red with. .ln_other if
s BFR BB SREDeRTRE e bl bRl Bl piek bt setu
reffdR lay@nthatedilsag8ddd bisuthhribeide Hihd$8Hdd, titium tioxide, zirconium
such as a new nane_or picture, to create a fake

oxjslasor ftackif incuHide Nasdi Eat PR cxpRle obf syiFbleyedsapg layer 20 is

i nventiqn reveal.s tqQ an inspector that asspo
o ORI G BAF WP MR BRI ThbhS FAGPANp. 5 801,183,
wh& 9 Wereb @R obfRatbMBPRAERAcdTRY then take appropriate
action, Wwhich may include stopping the person from

ei t gt hrﬁéj‘ét"?&eggvgﬁe dB@%’d %! A& AR 'ﬂf fe¥st thike b%@%&?s'tl:ﬁjéle inkjet

that the“tanper-indicating, printable sheet
recppaetadbonddaydrdd isragedad saepeimegeslorf ather is®umagomimrandibcernable

a orts in the future or for .other documen of . .
or (A R0E Foste Thrialihiihe Gn5useceslp BroRE BAEH Hoforms tis image
an®bihef Abdtha8bECtn difé HbddiBeR! BSiBtze RB\GE BihePhfddnation is inkjet
illustrated in Figure 1. The printable sheet 10

priniedlontietbe axpsised beddt sjdegdl priatably Sepeld Wik the meprity of the printed
r.abl ht h ' refl. or .
e B BTt 4o d e pPRRR R Bl B B oo
wakdihjagdd ihRS epliveiebbeniaRo e d ayeviolbdlightegeibheinks. t Preferably, the
retroreflective mcrobeads 12, reflector |ayers 20 and .
pripigRjeshesie @ piay b Ipasisbe apyinkjst prinfer andr e pased jnks. The inks
c-: . . .
még%@g? g,r%me}l;htgﬁ’]@e BQ@S 2GR rahs, Woxl?(f 1 A@tsréceﬁlloc BEbond layer 14

m cr obeads 12 may range i1 n size of
seduradyhalde tite ri@rabsadsbBlin R86. dasthyoed guise uienpeaiati hahe inkjet

enbodi nent,. the gl gss peads_.range in size from about :
recG T o g s et SeS Qe Getea win
aftéd thé ?&@g&s oﬁf?eetiysne&al!elpﬁss?aﬁ.e SPediBENBC IfitNepriMtE@ ¥n e 28Lis

| east about 1.8. Typically, the mcrobeads 12 of the
rerpested dry amiage ranyasting/kquidsg sugheas splyants HEAPEpise shesa L  yndicates such

RIS LRl AR BRI N

beddbend hiyget4, nediptrated ibRigdfea dDétaytanent 4f theymivabyadsrl@mresults in

about 25 to about 75 % of the cr_obj:ad di anet er.. Th%
a lossrof gtogeliackyiy displayed Ryt e STESFYECHVE RS HaTGHERS Iniy
milbEAS btV tdREE ¥nd BhiRh appear X BIAPL £2a060 HRRE Wiroreflective lighting

conditions, which are clearly visible under retroreflective lighting conditions, as illustrated

in Figure 7.

Preferably, the inkjet receptive beadbond layer 14 is water and abrasion resistant.
Preferably, the inkjet receptive beadbond layer 14 is transparent. In another embodiment,
the inkjet receptive beadbond layer may include an organosilane. Examples of suitable

organosilanes include amino functional silanes (for example, Silquest® A-1100, Silquest®
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reflector layer materials include bisnuth trioxide,
zinc sulfide, titaniumdioxide, zirconiumoxide, and a
wer@ek17w3 zi nc sul fi de/ Na3Al Fg. One exanpl e of P@I/US2005/027627
suitable reflector layer 201is a transparent, high
refractive index material as described in U S. Patent
. 3,801,183, which is eby incorpaorated b
A- .lls?foe%%l&félestﬂé 71Rjfeqm P@&ZB?W@ Wi 6l of ﬁy%%ylf&@@ CA0742 or

€ S
T

(foo cxammersllqné@@rm{li% or Biiques® de BY habh & B SilicenegtaMiton, CT), and

n th 'nk'e re Y dbond,,.
sulf et Fon S SRS % AR ot S REGIES jton, CT)
Preé¥é€e £ARIA0 ifiRonal 3N ahd¥B8udBprithar9tahfifio fuhc@6RMR ic@ibxlySr ethoxy
inkjet printed onto the exposed bead side of printable

silagige guchig Silghest®t/d l@ﬁapro?“rliquyst@r AtlH@0pPrefered gpeky functional
{ t
me'iheoxﬁl ngﬁ‘lOX%F‘ nt%s E.ld% sﬂﬁrﬁe‘f‘s‘ %B&H as%dlqzég&@ /ﬁ—18§2)? -SblgléeeStciE A-187.

ent-b d | | i.ght

cor Hsp P kel ecBpiyecheaflbia 1SS S% Rk Ehatdhe 1y

ho&sﬁélmgﬁ%u%bp@yﬁersl dnljs@bstibitbdE&Tivaanes wodesr: vtas acktate
he inks may utilize pignent or g% based

comiyrmranﬁosexaméarﬁ@pohym@rsmf viedysrolideonp eadpontiaqetcs polyyinyl

alc%ﬁocluée%t}/nsrllgh q{?o%{]eed é%lzﬁ[n? %Lqﬁ illge H‘dl 4185%8 ‘n lg,ﬁtl:lagﬁ'nt %g

unex recep ive be
5 7|6a;398 AQVE%SMy surzeuoat £$98, BOG Iﬁlchrrhmmdld; mag bpednaigsiso include
been tanpered with after the passport office issued
ingrgrRigyRateRals suchgsedympina gpfipr sifiea pyliclss i nt ed i mage 28 is

renpy ek dbddReR, e TRYENBcdptitelbaRboRd Bl Afy &%p&%@& s,
the printed sheef 10 rnd |cgtes such tafnpering by

poUetnatﬂyméme and nuiysfushigrenande ofrosdimked anddyeaderda®. f r om

pol? Pl RE o R B SRS B
solubIe poBimer&thad £f ek bdsuhked. Hb@leayptaty PYlyWiE Ipyridine is poly(4-
retroreflective layer 18 in areas in which m crobeads

vinyhyrigines c hlesiinkied rashpieve hepdond lwr Bt dedy onkds frem ai?ﬂﬂ%rrthan 15
oA

to B! By LN el B PR onc kMR RO L ARELY

recepti weHendihoad layer Fd @fitte 1ﬁvenlt'—lbefcemaimb vt lebdr@réandejtiedn 15 weight
receptive beadbond | ayer. 14 is water. an rasi.on .

perﬁgg.pg{yamylpwee%ﬁfivy o ﬂf@ﬁ%?m'i’%@ﬁiwg fikdidBesative

beeld%)ﬁ% ladér 14§cdn'ia§ﬁ‘ssﬁ%a%9i0 at Eaﬁ@@t ﬁ%as@g@%'am:éﬁh 3548 ght percent
i nkj et “receptive beadbond | ayer may include an

pol(nglahxysdinan én oaﬁzaﬂpb@hmms,stbﬁ trdshﬂteecmpgmb@dbmfbl@yer 14 contains

frog eﬁ)&jg& %“gd&oat‘io%f E(?d &B eusft%p%? A&(fi %gﬁtX%Wg 1%0 or about 45 to 85
weipht peresdt o Aﬁ%@lﬁé & & bakik ia6@ BeE wh¥¥el dr Gfactiénbl abunt

Dynas Ian 42 or
between 2 and WCl ight percent.

The inkjet receptive beadbond layer 14 may contain one or more crosslinkers. The
crosslinker provides a durable ink receptor by crosslinking the polyvinylpyridine. Useful
crosslinkers include, but are not limited to, polyfunctional aziridine compounds (for
example, XAMA-2 and XAMA-7, available from Sybron Chemicals, Birmingham, NJ),
polyfunctional epoxy compounds (for example, HELOXY Modifier 48, available from

Resolution Performance Products, Houston, TX, or CR-5L, available from Esprix Digital
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Dynasyl an(r) CMB620 from Huls Anerica Inc.,
Pi scat away, NJ), epoxy functional silanes (for
wexaapiwe3 Si |l quest(r) A- 186 or Sil quest(r) A-pdBUSfonvm7627
GE Silicones, WIlton, CT), 1and sul fur functiona
silanes (for exanple Silquest(r) A- 189 from GE

Sili Preferred, am no funct. onal
Imgging i qo}ftalfifd ara%qt?cr?rl;) {H‘BCLF%HHSPB‘HBY logasofing orgpounds (for

ShPRXIPSCRSOW SS90 2 Pilable ! FRIHE BYrix DAYithl Technol
= Qquest(r) A-1 12 Oa P?eferredIgpoXépfuﬁgg?%%am:noogws

Sarmotho&ly) ard oy fynasiohamesshexciilade cenpeunds (fonexangle, Z-6040
uest A-186 or Silg ) 187. Useful inkj et
Suf‘é%]gp?\m\/lég%go%g)ﬁg ‘?%‘981%%3‘“5@1&@% vi nyl pyrrolidone
homype |1M{iafr§ceﬁﬁde B&ﬂﬁbr}’cﬂﬁ?@r andaysedisdih b effective amount of
derivatives thereof; vinyl acetate copolyners, for

crosedinfsereo crspikihe pelyymylayegis et forgumaurablg apd wpperfast receptor.
I I i f
Thgglﬁg‘t%%lﬁ%f,cp& %IYI{ ﬁ% the% &P Hr?l gse+tactr6 ﬁnl?e'? %'d%&ql éthg%{:terlzes the

e as OSE
effbladenéss 666 pﬁﬁﬁulaﬂcﬂﬂﬂm&eﬁ Tt& rilZéhei 95¢r0551111981,g36163 (aBoGlmetimes

naterlals nma t.iopally also include i
rofRE L1 A1 SRS TalEiP R BAKTBIT g?IPP%r&?%a%n%ﬁt@gl amjqynt of
crRNIRPRAUIERRGIY LBIE th RithBlith §a8RdY & Readhdnfed aXgEqdifalent

conprises polyvinyl pyridine and may further include a
we@glms@bns é the nandheopfl grams rofl areisslinRet thai qopkaiyy 1 thokeeas, equivelents or
I |, east. artially neutralized with an appropriate
C“ﬁ%ﬁ§m%ﬁ &Swat er sol ubl e pol yners that can be

Cr ogjétrk@ptivé\Be RKEHP]a 2&N1mhy&¢mmh B0 Bhaue 01086 BEhty(d1.5
vinyl pyridine). The in receptive beadbond | ayer 14

milgolentpslinking siesy froat @OUE %A to gpaup0 éua&lemm@cwvmkmg sites, or
Iy
fro\gﬁﬁl%ﬂtj' (?gég)té]tte ?vemb %gg{]dég}&%égrgl%48 ﬁteb [ ng‘%n{y]pa' fidine.

confrae Iitﬂqcﬂtredepasé b@ﬁhart@layérfﬂdrco]rﬁ)rmmgghﬂywlpyﬂdme may contain
ol yvi nyl pyridine on a, dr sis..ln other
oA ﬁ&%gmst Re mwﬂﬁf&t ag ﬁi@ggler%w@elaa*ssﬁc}hmws 4 hond or
mt&%@t‘i&i With §§Ieshﬁﬁs§h Q. Aﬂnol‘d%ﬁﬂs B toithix iheamit dy?&tufférso% provide
| east 35 wei ght percent polyvinylpyridine. I'n other

incegrisedtidurabitity, totimegésn Rjuticulpdy aater vesistange b Exemplagyemondgnts are

thejp MR RS S ohs Hipn dtibiciorel Bty fBfhary

amy &0nps. MeyM infortmis indiude, K afe bt Yinkiegits, FsREE”BEIX 68hod e
or fractional anpunt bet ween 20 and 100 we

Polygratemery appge;ayRilaile fremdievepa. @éa&ﬂﬂﬂﬁ@nﬂa%? DYERR 3152 (a
O UG S RS cHE LoS K v
Pitpblisghi PXx), StASICOE.F208 €2 fropen-1-aminium, N,N-dimethyl-N-2-propenyl-,
chloride, homopolymer, available from Ciba Specialty Chemicals, North America,
Tarrytown, NY). The inkjet receptive beadbond layer 14 comprising polyvinylpyridine
may contain up to about 70, up to about 60, up to about 50, up to about 40, or up to about
30 dry weight percent mordant and any whole or fractional amount between zero and 70

dry weight percent. In other embodiments, the inkjet receptive beadbond layer 14 may

contain from about 40 to about 90 weight percent mordant.

Examples of suitable inkjet receptive beadbond layers 14 includes modified

polyurethane resins dispersions commercially available from Esprix Digital Imaging
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crosslinkers include, but are not limted to,
pol yfunctional aziridi ne conpounds (for exanple,

w2 7eand XAMVA- 7, avail abl e from Sybron ChenmPCEIS2005/027627
Bi rmi ngham NJ), pol yfunctit®dnal epoxy conpounds (for
exanpl e, HELOXY Modifier 48, available from Resol ution

Per f or. Prod Houst on, TX -5l i
TerORATIE B ST R g vkt ol 15590 3405 150,
11-%0,,an@ 0J-y8Qlieder @eatade $QRE ERPRIE 2 L0bA EnSRIIROMYIS, dolRirethane

_ exanpl e, EPOCROS W5-500, available fromEsprix Digital
inkjerhspdpnitdaven dft de edditigaphaenoss linking agentimap esaye to help increase

i . ' . | e
AR TBA AR P30 BORRUL (AR SR e 1210
thé\printabllé ehden kihé to help ppivemesohrad bigndveaybiised polvaiyethane in the

contain an effective anpunt of crosssljnker to )
beaghoad surpert IR¥ET 741 (JescHPE AP Wl 1TemIBOYiRE 1Ee fY BUHDE Wighdhe water-
, 3 . . 0 .
BRSSO ocHEnPAIDEYS O, GEBEP kb of
pobjusatbaeenk rpebeadhendfayerct4, termdgionfof an phartei counipaund may also serve

o B RiriaRe e eaiat A anbeb i @Sdnmof te
mibRbELA M AY BRYrinedbId e lh?y@f arffthe BRIBOYi n®int, ShO§ifink BK@bounds
0

is theoretically able to formwith a material to be _
mayradspsiervekas dhe gassaenkiingargent, onethgheropsdinking agenishs wallnasaysilane

f . || . th j I f
ol TR PLSDARPLATAST 0 s SPLLOMR R B

beadbond | r 14 contain.fromahout 0,006 to

bolt ot emfdine ERmpg b Nind g e dieet | Sbuitijpde an over:
indici@ 34 trint aysYeferdbl PviRibld thd gﬂ&h&p@f&%lb Bken Y0 SihkR Yiewdld under

from about 0.03 to about 0.3 mllinoles crosslinking
nogpaldightieg condifianss Lipdiismbadipgnt; die getrorefiectivakgyst 18 is
suﬂs‘?zﬁx‘?iﬁflw’rﬁn{i}ﬁ?egp&ﬂﬁ V&Y fldicd4 2% BEEBé WRiBIE when illuminated under

pol yvihyl pyridi ne may contain ong or nore mor dant s.
nofmargating caslitided Tiereven indicia 2dahsarinaudd hptinfedrimageaof a human

bond or ipteracti with dyestuffs ip inks. A nordant,
fa‘%esS‘&%aé%‘etfgnﬁem{lftthag&?arﬁ‘lém&?éé‘tfaff"@10§oa Y Nt IT ¢y combdination

thelr&8TT §RE B0l HARRA bd T4y be attABRE Sr pRAES UFLLB! b¥hdVRKRE receptive
resi stance. Exenpl ary nordants are those materials or

begtbapd layds 14 pprositoeaninrabaddsodi dnetshewnke d\ltefrotivelyatipglowert
. guat.er nar n.n roups.,..Useful mordants,q ncl ude,  but
inH TS T B PR et R B Nt st o he

priff¥t RBcet AU By laai}ee of AEHESINOVM 60 M thid¥mbodimemelhadndhes¥d) 16 is
DYEFI X 3152 (a anmmoni um o )
PredefRplyteias SUY terdewSiaatcdanpuat disit Yhepltematively, the
' = P - E i
o AP o BB R SR o gL e
indicating printable sheet 10.

In another embodiment, the tamper-indicating printable sheet 10 includes another
type of overt indicia 28, with the information printed on the inkjet receptive beadbond
layer 14 between the microbeads 12. The overt indicia 28 may include variable
information, such as the personalization information of the passport holder. For example,
the overt indicia 28 may be in the form of a human face, signature, fingerprint,

alphanumeric information, a barcode, or any combination thereof. The overt indicia 24



10

15

20

25

30

chloride, honopol yner, available from G ba Specialty
Chem cals, North Anmerica, Tarrytown, NY). The inkjet
w0 emmepliicve beadbond | ayer 14 conpri sing PCT/US2005/027627
pol yvi nyl pyridine may conta#n up to about 70, up to
about 60, up to about 50, up to about 40, or up to
about rcent rdant .and any.whol e or
m R PE R BT ObeBo e PURY S Pro0raF St Codtiey that
issR&d #RMHasspbfA. Ot her enbodi ments, the inkjet receptive
beadbond Iayer 14 may contain from about 40 to about
90 %'aﬂ&he%%ﬁ%ﬂﬂQBg%ﬁ er-’r:ﬁ%ﬁgg?{ g?riﬂfab%@h%@tbll(ﬁnbﬁhkﬁ]tde a
receptive beadbond 1ayers 14 inc es nodi f
copwt indici Pathet isesifomblyi ¢ ghlesylemghe primeble isbdet Y0 as/idlumariital by,

for gy, Frope AT Rl TG DEnGRIFS B0 (32160 B e theggector
layed 20 2A@ihe! g:]rass #ibkobdalis 117Q'he ab¢krd ihdiclBEh MAFBE ifchRicl ha@eent a

nane ESPRI In one enbodi nent of a pol yuret hane
POFiK) @tth%@am@lmads | ageadjacent glhef thel mlftfpgwdéfl 2aThe didferent covert
ingi P gt e e Rl R AR Sk o I 8 kBB syl word.logo

or hﬂﬁc@dlblﬁsmcﬁnhﬁfeot HEheNBow E10 DeRES 28 25 prefekdbdy flexdpiraidisally printed
sheet, and to help prevent sonme of the sol vent-based

Onﬁ@W%@%ﬂh@WHhﬂﬁésw%d support layer 2 1
(descri bed below) fromnoving into or mxing with the
wat disdgeperpgediguimgtmimtable shiepel0 may éludgany sa@biwaton and any

nu!‘n%%xe(gf Nt 1{}@03 tﬁgn é};ilglql ll'i]ﬁé &gr Bpaln%/ﬁfé (%fl&éF]Z)ﬁre—indicating

et bea layer POf oI &n i
prmmhstboslnﬁet IPayayainsinds e veert indivgd P4 im@nads@ionheth a covert indicia 26.
dur ability of the printable sheet, to help increase

ASFRQUISEFRASRSF, U (ORer-ROiSAHB8 REGtaRlS shest I Randsinfiiidpidher an overt
indi&gek- o L RoV& indRet ik?%@?&%?lbﬂﬁ%ﬁéxarﬁd@ (R daBHper- ﬁ]@fﬂaﬁh@gﬁtntable

may al so serve as the cross |nk|ng agent or ot her
shent cb@ sndyl m¢du¢ﬁgara<g\@m19dlasl 3Reih[combinatign Wather covenp ondicla 3y The

or at tive beadbon
anfGer G R0 e 1 PRE L REER b B SLFORGF B iy ctuce
an DREEindldla DRYa doveilt urlBcians anens omdin@ioaa 2¢ that is
preferably visible through the printable sheet 10 when

Vi eVﬁl@té&ﬁl}%‘?f A4 prinkdbE Her RPI8PrdfeAPS: bohBed Y Ssubstrate 22 b
enbodi The fri%tplrrgr efl ective %ayer ? i's Substrdie 22 By

thmd@svamfﬁ ais Illylstra@d srpﬁlg@m 1 V\premretlht: prlntatb@i she4 Oaasniep
1nsg %%ori &8 rgvme.lz}%tétclge? et? { e sugls cr:ell % &%ﬁn};nlefirhsc rlgt se slt(lllad in the

artl Mg €arBperanditdTig priacadle she@El dihebe usbdrg@h@hy ﬁbcument of value
al phanuneric i nformati on, a barcode, or any

sughoafapsRortoridemidicaign cargie labglsy %ntwrwﬁS@anO\Mrﬁmg cergificates,
R LhDHRe kg it b Galhd] &1t %tvlel’{ &
fmgﬁ ?qoﬁgmfr@:a)t/sgr ﬁl opposﬁ%gg ee%rtnt)cr o% Kmhgbeé rwoven.
Ths lcouge)x-ivdit @imgatrinvableysheethkd rawebd¢ imaged and adhered to a document of
value, such as a passport, or imaged, adhered to a backing, and then inserted into a
document, as part of the manufacturing process. Alternatively, the tamper-indicating

printable sheet 10 may be first attached to or inserted into the document, and then imaged.

Useful adhesives 16 for bonding the tamper-indicating printable sheet 10 to the
substrate 22 include pressure sensitive adhesives, heat activated adhesives, ultra violet

light curable adhesives, thermosetting adhesives and remoistenable adhesives.
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indicia 24 may be attached or printed directly on the
substrate 22, which is attached to the printed sheet
wd ooby1mod ayer of adhesive 16. In this enbodi nBat/US1008027627
adhesive 16 is preferably tifansparent to allow the
viewer to see the overt indicia 24. Alternatively, the
overt indici 4 may he observed_.ip reverse format on
Che Ih eagthercbogimeter R Linger ity e5ihegvp bt NOSBHES SRy atached
to tHe-subdiraf 1 NeJ; RHBRARI AMBREs off 1€sshRMBRit v Uliheald Bkt liner may be
printabl e sheet 10 i ncl udes "anot her type of overt
addeddbcreate28selfapdhesivlibabehf or mati on printed on the inkjet

recept i,ve beadbon r 14.between it n e 12, . .

e P T G R o R
sh&we th Figufel?e THRItGM éﬂ-iinai@hﬂiﬁ%“lpﬂirﬁﬁlﬂé BRdet 0Misadxadthethe same as the

passport hol der. For exanple, the overt indicia 28 na

tarperiindiea mgrnsingablst sheehiddascribedaboys Wrsfegange to Figure 1, except that
it LRDRGERERAL g cBIAABKIE T ) BHRCATREL s BRCRAG e shc
40iimdhded @ plurske df néteorefidction glasuniicraiscady Abbienga refiecds layer 20

representing the country that issued the passport. In
S LR N AT R R s M A A

retfd?€@ctid0 147RY 48)GH YA BdRe sRRUSr 16MBh& o hRRE rdceptive beadbond
preferably visible when the printable sheet” 10 i's

layiet 14nT hataggpebindidating exataplessheqt dratrod fidladasadprintghimagd loe an

o Ry 35S Rt AR NE 0 DR BB e 2

whidifin6ludes?4h iffRge BEoVIRCIndR e Pthheie Rdferablyaridiblenhidhigh the tamper-
~ mcrobeads 12 or adjacent all of the m crobeads 12, .
indjgpsing iprinblerhedt ey hen; e ed wndes nerment Hehid rogditions. In this
em@o&i@r?eplf,qgéreﬁ%re%&&&ﬁ%@%% }ﬂo?g]qécmﬁh 'llﬁmﬁéd with

wor d, 1’ogo, or any conbination thereof. e covert
retranefileiteal 126ht,itamt po ederedebyritlylindicigiaplesanabh yhepnicribeddol?.

the mcrobeads 12 with transparent ink. The

t ampedurd Ballarhich o/har happay 6 tsh@tiped thdigayng pehiable sheey 10 when
_ conbi nati on and any nunber of overt indicia 24, 28 and
it hag begn tampgred; vty edpepibicaliy, Ahthe @rinted dmpggpibls remayehibraygh the
o8t BREI g T80 WG, 88 YRl o AR
tangpeaimg|bg, detdobmeatnp elislodgdineat ofribe pri¢rnbealds ¢2 Slosethe Iifkjeragceptive

i cla\gaee' r_gn overt indicia or .a.covert .indicia. .
beagfpontBS 561 fepent 2k mpirac bR 2 B iR RVEh or ot iviy
displdyBd PR reheefledtNeMB)r 186hd %iqﬁrhpgéfzﬁ% hs bIRK sk @Bclédily
~conmbination with a covert indicia 26. The o

visitderprean inppiictcatinggy rerrerafledsive lighieg corgitinay, 4suBestiafed indiegure 7.
In %]dig(\)/ne, rtlsc: éo@g}t 9#1(?1‘01%%6 nQary 10 %e k/p:%laﬂ%eto the user, as the covert indicia 26
and/or the reflector layer 20 may also have detached from the inkjet receptive beadbond
layer 14. Also, craters left in the inkjet receptive beadbond layer 14 by the detached
microbeads 12 may also be visible under normal lighting conditions or with a magnifying

glass to indicate tampering. Also, if enough microbeads 12 detach, it may be possible to

feel the absence of the beads with your fingertip to detect tampering.

The microbeads 12 will become dislodged or detached from the inkjet receptive
beadbond layer 14 upon application of image removing liquids, such as solvents, for a

variety of reasons. First, it is believed that the inkjet beadbond layer 14 becomes swollen
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an overt indicia 24, a covert indicia 26 and an overt
indicia 28. The tanper-indicating printable sheet 10

w0 200p0€fees abl y bonded to a substrate 22 by thepadbs®move27627
16, as illustrated in Figune 1. However, the printable
sheet 10 may be inserted or otherw se attached to the

K th il.l.ed.in,th
and Y% HERR T2 b Ot TE At ans T D Tum e O e o tayer
14USegbndi it s @%ylbcéqgatrm@tm@gg r¥idbi8 g $idGidls @Bar2@ 380K fe$ beadbond
i dentification cards els, entry Passes owner shi p
layeg s pppdipgpeadhesive ahftﬂﬂfaﬁlﬁtlﬁ%taﬂéﬁ’éﬁt@u tathg Migrebegded 2 athe
ph§ TERachld iBiEe [TRYc: BEadaRg YONETY, OENDYAL alsd Disciple gt the

1nl@dhecrepdvé beadbdnittlalyﬁﬂlm 1®ba1‘l1allyl GLSS(Sluwby’:lﬂle&mlagtSﬁmﬁfvﬁng lﬂfulds as
and then inserted into

adhe ed to_a backing
llhﬁge%ﬁémflguafs p%?gar%‘fsssméhwaff b thengicEeRseds £2 detach from the
mlzi\éttb%amwyey 14 Hlﬁltitngqugﬁ ildRALERtHAR Ehegg m%@@i&etsm% been

be first atta to or i1nsert into the
tmmmnuhwnh and then i maged. Useful adhesives 16 for
bondi ng the tanper-indicating printable sheet 10 to
t he Asobiet embedi#2ni ofcthel denper-éeBeatiag @emsaibtei sheetaltﬂ)hﬁdh&’@al,sing a

heat tivated adhesives, ultra vi Iet t curable .
shegting & ‘{fi‘é’sconfﬂ?é‘r‘ Qg lﬁﬁg?ﬂd@ﬁ‘%?&]\? afdhis Q%Q%BF%Sheetmg
w@dameo?ﬁpe@ﬁe hBatRAASE IR RNy, S. 2ddiNG. @@@h shéy%*héetﬁrg with

adhesive or substrates may be attached to
Complosite bnnage 2iat Hients ek bomgrlaks et al.)l ezyrept that the ém@l@r lgyer is replaced

B SRR o R BB i B8 R v

- 6,288/%R2[ “Sheétifpavith Qoﬂfgbﬁtealbda@e e Bloakd (BlordZak ei 41V@OhdreBy

is shown in Figure The tanper-indicating printable
incopposated by refergnege tip yhis gaabedimenk gvhep dha piRied Ipaggiiceemaygd by

1m'8_§e' 1%1%91{& @)ﬁ(}ﬁﬁt sutfl a¢ ?&9%&?‘?1% FRRYSe Shkel EL%&@ Ghals %een

t that does not 1 nclu a cover
tampwied:wah by ithet dutzs:hm&bmif thenilqrolbe&dp eid thedoss aff Ireng)reﬂectlwty which
rallt

‘{’)@k%‘ telllfll%é%? ?e/ttéﬂﬁp%\l S 8‘?8%& ﬁﬁl%d%aﬁ@“aalsr"e“fffeé@fl&r no

lodg@ry @kibROanRahiy, ﬁdeYde‘é‘ @pﬁg&iﬁgnd] nncﬁc'fbﬁlloﬁ Rt rtl&édﬂ)rﬂﬁatflé OfBet has been
inkj et receptive beadbond | ayer 14 (toget her,

altgred potagfpeeedt i ve | ayer 48) and an adheS|ve Iayer 16
bonded to the inkjet receptive beadbond | ayer 14. The
t anﬁ'@urdsrﬂdzmda& illngtrase hptiabdtrtases:bs'afclaﬁmmd S@andthE ueheks af
i overt indicia

.nt ) )
rerfoyie P AL Gk, So Y HE btes Temeuie gl s rion aptsecprity

1arﬁu£x§tso@tf91g212esvm&1fs ishikd :Hﬁ%sse&ﬂnz 'Fz?fﬁﬁa@rthﬂ\@ﬂéschﬁéh iBI@&S. Pat.
24 t hat @g&eferabl y visible t roug

Publigapen N@d?— PG4BT At “abtusity heminatgy (Mélim etiabvarehigigerwned by
the%‘&ﬁu'é%ks&ﬁe%‘s tﬁlegprgsoegp ﬁﬁph%{lhon I"ﬂietpm& art security laminate 50 has been

printed with water-based ink by an inkjet printer to create a printed image 52 similar to a
passport. The image 52 includes a photographic picture of the person owning the passport
52b and a machine-readable zone 52a. A portion 54 of the photograph 52b has been
removed by 1sopropanol. Figure 4 illustrates the prior art security laminate 50 under
normal lighting conditions. Figure 5 illustrates the same prior art security laminate 50
under retroreflected light conditions, so as to view the covert indicia 56. The prior art

security laminate 50 includes two forms of covert indicia, the word “CONFIRM” 56a and
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enbodi nent, the retroreflective layer 48 is
retroreflective when illumnated with retrorefl ected

wo b@h1768I1t NO covert security indicia is preseut/USIN0S/027627
the m crobeads 12. Figure 37illustrates what happens
to the tanper-indicating printable sheet 10 when it

wstiigh: 5 1D EURAEHI0 U noperlgh b hetCypd ol nls b g er

rethbvdi @8 coBditindRsa SOIsuaNhFowdbleardl théve ek 819 8ks dQampering. This
i ndi cates such tanEerln by detachnment or di sl odgenent
1

prigF art prsuryclpeinasgwill gl @ﬁwm@fmm jeetemoye istphpgographic image

frol?neﬁg 1?1@& Je@éép%lrve ]‘nate Eﬁ trogﬁqlggﬁ%% LS c.tuli]f?yf mrgﬁeﬁg Fﬁ&jiségilaée it with a

results®in TV I splraye

nel pBofogtdphicafdage td clreatb a)éeﬁntéﬂelapa‘ksp%'rt c h appears as
bl ack areas 60 clearly visible to an inspector under

r et IOEGHtlaeC Figiges! d A7 MAsENO ehielth@P&r-inaatind, BehaBle@edtN0 of
Figure 7. In addition, the covert indicia 26 may not

thepreseniipg B tiont adthereswlisrof rermoving theavened inage SR ahrpagh the use of

o PO Ll USS0, B B0, LA i
SOpﬁlatz&m[&rJu&ﬁ&ating prineablastieet 1 0rtexs dpért M&\tb@ﬂdb@&lﬁerl-‘tﬂiy&rinkéby an

y the detached m crobea I b
mlﬂﬁd’é‘n"t%é‘? Fgfte pgwsqdﬁglagagﬁﬁ %ﬁ‘iégl 6?@3@&%@%@ ?ggrlﬁ-‘@ 4 and 5,
m&hﬁgé 55 ShdlRedk a?hst gagﬁﬁrﬁlasm NieOpertdn SAAHG the ie passpot 52b and a

obeads 12 deta It may be possible t©o
maab@eﬂcfelablfe zphe52ﬁea@$>omoml’54wf Whe phategraph §2bt as dbecremmoved by an

B OR B RRTPART v Bt dibios e HEd b (- BYEF heffaine

pritRBR sBeRI10GAHETbrRb] iFFRGE cORITOYAY) OFikhig Ui il6stratddahe &Sne tamper-
solvents, for a variety of reasons. First, it is

indigating peigtablessheqtH® undgy istrorsBaetpd Haht copditionss speg inyigw the covert
e
i o S S P it e PRI B e 10 pludes
twSemandf coterl djpds sebh @dt h?ﬂNlﬂRM | ﬁ@a&xdrml\ﬁ(mg Uridguihelsnal
change the i nkj eadbond bondi ng or hesi ve
lighting Bions {n “reaé: dheareay "Y eriﬂ p?‘PH’é E%Hb"gﬁggb g% been
rerﬁé\%dﬁbyé%@hi Whﬁ@glﬁﬁ?egmflerr?m&r@ﬁedn@gﬂl Bm&e&\ﬂ@%qs kAiglre 7, in

. Third, it is also possible that the ink
therrml:@@t 54/ where am)wmogragm imagei 5§£bp7aﬁ beeal neyloew:ds @onmel 6@ pf the
colf 1R SE TR 00 e e U B R aFl e o
evidettaghhé bk tfues 60 Bgulegadhirieblaay §otsléh freshd drendfitie
an indication that the printable sheet 10 has been

ret{oae?&;*@pg@la\xpxt K whers theapiceohsads hehaveshsledged or detached from the
mkiﬁeet F)tl{/éqgéa?ﬁ&dad’]lg%&rlggI%eﬁp%%@?&%&?% g gg%gcge%acﬂgd,%r@ls a loss
of tetrotdilesti @nbiadherentper-ifiécasihg ptintagle sheet 10. In addition, since the
covert indicia 26 was flexographically printed on the detached microbeads 12, most likely
the covert indicia 26 also detached from the inkjet beadbond layer 14 with the microbeads
12. It is possible that some portion or all of the reflector layers 20 also detached with the
microbeads 42. However, it is possible that some portions or all of the reflector layers 20
remain intact. If an inspector at a country boarder inspection point notices these black

spots on the printed sheet 10 under retroreflected light conditions, they will immediately

know that the printed sheet 10 in the passport has been tampered with, and the inspector
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with a conposite floating image is disclosed in U S

Pat. No. 6,288,842, "Sheeting with Conposite | mage
wo bab/oFicomt s” (Fl orczak et al.), except that ther/bswd®027627

| ayer is replaced with thei8nkjet receptive beadbond

| ayer taught in the present application. U S. Pat. No.

6, 288,842, Sheetl?lgcwlth osHeIrmethfa
car lekg AR g a6Hon, WREh OB RR SOPPGE AL IR TP eh Ecgtering or
leavihgtthé sowigodi ment, when the printed image is renpved

by 71 mage rénovi ng Iqu|ds such as solvents, the

pri

Pr AR SRplcn BRI RS L 1R DEGR RIS ofh o
prinetimagd 2&fbinvth¢ inkjenbeadpond lae'xplfaaméxsteldnn therEexagetlesi Helow.

above. In addition, the floating image is al so

af f enie&ademplammb(hbgef makﬁﬂghhetaﬁrpér-irfmwinppnniaHMhm 10,40 is as

addi ti on i ndi catl on that the print Lze sheet has
folfpyes Hirst, 3@@8 cpft amARAITYE] © ﬁa@ww&a@ﬁq entp ong Side Qf & paper
caffel Ha @Jnttalﬁf"& Hiid Eé@tm@'@fﬂ@@%@leﬁg AR, them{@SBEali$ 125nd paper

renoving the printed by an 1 nage renovi ng
cafriegariedun Treughr ancrvearat ccsmtoilpd teynpeaatimeaind sp@dofDueitgheasind

4.and 5.is . the sang secur Iamn te th i S .
erifago e Bt P 12 s R RS mea sy o e
poly@%ﬂﬂﬂir{ey ERIGOdi@obeal VBN thabhre ot ¢mbddie@ thtb SheQyMRfle iy layer are

the same assignee as the present application. The

rerppYedrirain theseagiti foy examplediyer BoURBISOpEen NeKS, theec@vagt fnlicia 26 is

ﬂe%?érgéhelgﬁﬁﬁ)glgné%%g% Ith%r% g@é@h%lcfbrbemseﬁ tl\pex.?, tﬁ@}e?leé‘tor ].Daé/er 20 is

t0o a passport
forirr[&llhyd@$0ﬁ:cmhﬁg aguaiphy tight-€inshassdfe, ﬂlhEcaﬁ:rrﬁMr (mmern{y over the
passport. 52b and a machi g%é%eﬁdabl e .zaone 52a.

tOPp%frtP? sweswnelflat%eansﬁ%q Birabe X4 PedpIpgRERPLYC B9adb0nd

layle O fs%%{églontd: thd Lc}fqgrr‘}:ohgeh WEIBERR 12NNERY, 1aQhycRF adhesive is
security lam nate under normal Iighting conditions.

place¢)betwedn ihelinkgetracepsive headbandlayei bt amr nothee sutistrgte, such as

paée?%%é%galo(}fﬁtglg%rgvré%%ﬁ%% f) eCtlg%e tarf.%gr-gngifcg n;t%‘hqgt‘fible Reets 10,
40S@&uatcd)in Fatrdial 21430 Fingly deshévydrof BResQire GénéRIve adhesive may
indicia, the word "CONFI RM' 56a anda seal 56b. As

be icpated pRtattaipapar sybstrye RRd aHngumanbe added &0 PG egRIg SRRt ve
adlllégme L5c1 Wagfte BP&IE tz{rﬁ%@\{gﬂca&%ﬁrﬁﬁa\ﬁé the be Qb%a@ﬁae‘ die-cut into

still re are si gns o tanperi'ng.
des‘[fudshmds @nd aizés awiclso hyy bapionaked imrdll foahl ow a
counterfeiter to renove the photographic i mage from

t he Figg® illeaert ysendikeemBdditlent dfahPrantper-aidicasiag Lp’rlritz}ble
l am nate and replace it with a new phot ographi c i mg
shaeh 7@ pbHEPreseRid bR ol EMpRISBFisAting. RNk Thagt /0 lﬁwerdr%gﬂar to

thegtﬁglg?r— %Slc Spﬁjgs, hitBlel e 1BTFigdrfd! SREDHat fRintdbietHes: 70

includes an additional beadbond support layer 21 and preferably, although not necessarily,
the inkjet receptive beadbond layer 14 includes a cross linking agent. The addition of the
cross linking agent to the inkjet receptive beadbond layer 14 and the additional beadbond
support layer 21 may serve to help increase the durability of the printable sheet 70 and

help increase the adhesion of the microbeads 12 to the printable sheet 70.

Preferably, the beadbond support layer 21 is made of a solvent-based polyurethane

prepolymer. Although not wishing to be bound by any particular theory, it is believed that
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the present invention and the results of renoving the
printed i mage 52 through the use of an inmage renoving

wo p@gioti603 sopr opanol al cohol. Simlar to the prCDUSENS/027627
security lam nate 50, the titanper-indicating printable
sheet 10 has been printed wth mater-based I nk by an

St Bt B b Sy TR T by Mo of

solvBil Hég&ﬁp(ﬁyd}gt‘%ﬁégfnem@b@adﬁbﬁ Hippoffla hei ﬁ%ﬁﬁl‘ﬁﬂv&l%tﬂ%f mixing
the passport 52b and a nmachi ne-readabl e zone 52a.

withahe weter-basedfpotshiecthdnstinkjeaisherxb bhadboné éayer é‘i“ﬂ)ﬂ@d r@ylt a user

o @0 RS TR 0L Lo B ORAE S PAT Q0P 561 e

watitdRkedakjBlecé 3B beidboa@ Mt 14 RiSthe prigtabR sKe¢tI7loust rates
the sane tanperindicating printable sheet 10 under

ret EQnableser ﬁgtableg,ji‘éss Qi‘ﬂﬁﬂigta'ggﬁﬁ inchRledlfAndtoRMY etpﬁﬁy compounds
covert Indicia 56. Simlar to Figures and 5, th

(for axqreple,| Gi&lﬁéaavankgblprfrqmn Ebwrec Bigtet Im@mmlfmhldel@gmo%rasota FL),

po@g%}%%g% a%egg tmpl}]ogl?xhgqfoﬁ exampllen éneg%rrrlllcgt\zl}ﬁlloar%me ?un'r_:nonaﬁilzed

trifinel, B@nilAbRFFonVAGTAAdshe WH%@IH‘!Q g e \y)! cq)olxmﬁ:t@ﬁ:h Sh@[‘\t‘esl@ﬁﬁn
renoved is viewed as white spots.

Und
exgraple oYikpeE® Av87| vgHRbIA frosbH Slllws,u\ﬁﬂmngﬁifé op amjigp functional
th
SRS (ROLL G Sbbeent Py R AR AOR 5o sTRA 2 s,
?g:‘rf)&eﬁlre%\r%%%iary metho en?g%aﬁr%itﬁg Eﬁ%a%e& %cﬁ@é{tmg@%n&% ng%Qg‘t "R) is similar
to the mldiesEddataisdd abpod ﬁzlzﬁﬁ'e&ﬁ ﬂletthlﬁpﬁﬁﬁaﬁ:amfg prix@able sheet 10, 40,
retroreflective | ayer 18 where the m crobeads 12 have

exgfips hatie dneélaoddléflaéweae peditipnah step 9k peich parseqsfing the beadbond
Sulg)%t acﬁﬁlgl O%Eer g get%t{égﬁvé g@ad%ﬁ ﬁ?@ra er]tlgf: fﬁﬁ ?rece thve

ss of retroreflectivit
beddhope fayenth sabatag optoithe aanoeceirted:tmqrobeddﬂ laddifter tin beadbond

et overt 6 was fle r aphi.cal .
SRR 20/ T GRHBE R Teier Shniatab FESIse sty it a laver
of GAEIvE bedipticad Béwaks ﬂxedﬁhcﬂﬁﬁﬁ@u% pMalre 1 4akja@bther substrate,

beadbond l'ayer 14 with the m crobeads 12. It is

sugiorsgiaptre t hat sone portion or all of the reflector
| ayers 20 al so detached with the m crobeads 42.
Howdhe tampefr- im(ﬁcqmmgsp@teblc blacet S@may poedeomanayr nadlinclgde covert
he r er 20 rega nt act. If an inspector

in ‘f‘aés c&uﬂﬁef‘&b%% r?r}%ﬁ% uffh 'poi nt notices these

bl t h ted sh
et 8% BPArEGerEel B Biseent GARETDAG bF HelPeRfsEriboheih Heard o the
foﬂﬂ'\‘&q}‘l‘g hhtadied éﬁn@[ésn%gseséiﬁ%blé Qrd H¥fdrB@ tPREERANLstRASthe various

been"tanpered with, and the inspectorcan take
speapipT mmraﬁeee@cmb@chmemmanﬁ teghpiquess | I sleoudd bppwidesstedie however,

thad? ma%)(/) r\]farfu{tlc())rr?s gn& r%%ﬁlﬁ%gttignrsl rﬁ‘% 5 mlag avh retrrpa(lemggo With{wYthe scope of

the present invention.

Examples

“Confirm ES” is a brand of a printable sheet having glass microbeads in a

beadbond, available from 3M Company, St. Paul, MN.
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Exanpl es of typical inmage renoving |iquids potentially
capabl e of renpbving the printed image 28 fromthe

w0 ndopmt7ebeadbond | ayer 14 are listed in the EXe@ps®05/027627
bel ow. One exenpl ary net hodoof naking the
tanper-indicating printable sheet 10, 40 is as

foll, o E ., .f1 oo oat a noI ayer o as

m crgmé@i%ﬁ%“& RdsSigfaut Oéaﬁaﬁ’é’won 548%’&9?¥(ﬁat

vifyRiYlHRS, aaaﬂtﬂlafremtélng Rfusied MRE efridimapiict INt he

m ¢robeads 12 and paper carri er are run through an

oveHFREEEEXt 483 liedtradsndseizantiorefoandaspeenolyDumet avakekle from

and crobeads 12 will partially sink or
NOV%?‘{ g%l ¢1e¥ ,%%%J] %%}E]e . ) .

nsel ves into the polyolefin |iner.

Exc GHELUJXJY MPEPUSIER1 Y hah tradeeddiina@oib fadgblyitiRiohlieepoxy
pol yol efin I%P/er are renoved fromthe carrier, for

crossduiker. @vailpplefromRasphuton Perdormaass Produess.ddusian, Tdi ci a

26 L 3

i cr SERiEERS R ek Bl B} e Blfly NEnG] BORRe from £MD
Chbmiocapbrc.,ciibbitongn,dNpartial ly i ght- transm SSI ve,

di el, ic mrrof material over the to e

nai Bl %sofaqtdlsttﬁ%g?ﬂeepa%@afagdwnftf alf?t)@ ﬁ‘f&ﬁ?& from
AAETERIINE] HRPARANE @ ShelfyvilR, KaaL €d onto the

vapor - coat ed m cr obeads 12 Next, a |ayer of adhesive

i s phegedcibiglasah’ ishepunigese a¢lé@eptabtfefrbl®a“dldoddChay@al Co.,
Mig;4 ui?dv@' ot her substrate, such as paper. Next, peel

Tt e Eaper carrier to reveal the tanper-indicating

printable sheets 10, 40 illustrated in Figures 1 and

2. Finally, another |ayer of pressure sensitive
Comprpdivg Examplede coat ed onto the paper substrate and a

| i ndhisrpynpaeatize deample is brsepeedis gisslasureseftly . ePaidiiedicgtéon No.

2ol PSRa Sl 1S AIBCISAAEL Y RSB ANS BDesh

assagaﬁeai&ﬁljmymhﬁatm@pplttadonn roll form Figure 8
illustrates yet another enbodi ment of the

t anp B¢ folloieathrergcompasiionp Weregieraredzo of the present
'nV@mrpgﬁtlo;l_ %nqurebzﬂgd hdd? Eult{‘f)}aal:%hts égmﬁoacbt?c acid to 10
very stmilar to the tanper-i catlng, printabl e sheet

10 of F| gure 1, mxtsopnveugtmREELLINEle@ rshewg wall then adding 5

| ud ddi ¢ dbond t 2 1.
reterably. it HOUGRY MstEneeaebapr Porippeinpdpdafd 5 pars

receptive beadbmélgyme ibdizbdGlatedes a cross |inking
agent. The addition of the cross |linking agent to the

i nkCempesitiend; v eviscaenaseriby @yang 10 pagiaby welghtlREEBRY|685 with
beadbond support r rve to hel p increase

the durability o ‘?‘#g de%o %éwzéélgheet 70 and hel p

I ncCeapesitibe Cadhesi p)épa@tfd byhmixing i phe dgsvelght tHELOXY MODIFIER

pri ntabl e sheet 70.
48 with 15 parts ethyl alcohol.

A piece of CONFIRM ES was placed on top of an approximately 3 mm thick glass
plate with the exposed retroreflective bead side of the CONFIRM ES facing away from
the plate. A mixture comprising 21 parts by weight of Composition A, 4 parts by weight
of Composition B and 1 part by weight of Composition C was prepared. This inkjet
receptive coating formulation was coated onto the exposed retroreflective bead side of the

CONFIRM ES using a Mayer Rod #4, followed by drying in an oven at approximately
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Preferably, the beadbond support layer 2 1 is nade of

a sol vent - based pol yur et hane prepol yner. Although not
wow®kionmgos o be bound by any particul ar theory, PCT/USB05/027627

bel i eved thatcrosslinking agent in the inkjet

receptive beadbond | ayer 14 may hel p prevent sone of

I he sol vent - hased pol yuret hane in the beadbond support, .
80iCalpe APEEOTM B PiGG %nﬁf‘@en&ﬂlomeait%@%t? FophEmperdiire. This
maiafiaDBRR BriRRUYH IHEIBESn ISBHLEES ﬁ&ﬁ‘&b tptma@r heagbandus

able'to

layer 14. As a result, a user is use
pigmeenead-ibigsieidks (pkinter ang irikrpartoidgeshel (32iL 29 hlarke 113220 ayant o

oy B g Bz R PR PR oBGER e e o

Befdh, BW)! dlh&: QlaAGswhd sleluagdagantls witcdnddeithout a magnifying glass.
pol yfuncti onal epoxy conpounds (for exanple, CR-5L,

The peted iynager ¥ anforah i baveryeallant quatiby agheripagsdiag gresdlent line

sha%@r(e@ss ﬁ«ﬁtﬂ no %#Qed. & ?éﬂﬁe?ﬂgtb!egv% B eC&lPP@é?lgﬂg§ of f)l%k, magenta,
exanpl e, nel am ne, an @m ne tunctionalized triaziné,

yelbowaiandlolgn weemedstirad Aad die,redfdts dreHiundmaridéy in Epldx .

functional silanes (for exapple, Silquest(r), A- 187,
avail %HP%E?TF%V%E‘QS}JSSEGE&, awm%ﬁ?%ﬁf&o cpplugs o coared
prihd8 i QPR borstdiRRRS of R praXa Rl Se t(ﬁlah{ﬁéﬁr)ﬁé Qf’i&)n toevhluh@Ghe

avai l able from G Silicones, | t on, E exenpl ary
printet terod forakdipgionk ef taamppeng by ditbatd thg ppnied madi¢real shidd-tips

70,0 s.simlar. to e nethod descr.i bed above.relativ
wefgh sty 3ol G 03 4Bt AT B bR RaR Db G Phich e
prifité@ @Rhgd dfahe E@npIBd Watkvaaled d €S alubGorasittht bR iBh&Pwf limited
not ch %ar-coatinq t he beadbond support layer 2 1 onta
to ¢ifher thermage wat whllyvempeediergied tataletemoxed.since fclfentive forge a
ti ' :
oG G T AARE N RAE! i foiFBOARAE TR st
cohplgely 2nibved ivarder tocegbedhe phiginakituge with clorgednmage.as
describ above with g | ayer af . adhesive bein | ac
ASHSTREAT {15 SRIR BT S5 BRUPL N ERE SriPesing ian G HuRd by
deteHRR A} fhe rSUFIBeAR WRAP BEtachbd®r tANPRA: ITHEir&@lts R the Comparative
printable sheet 70 may include or may not include
Exawplerltis shaicinalavde-descri bed above in reference to
Figure 1. The operation of the present invention wll
be further described with regard to the follow ng
detai |l ed exanpl es. These exanples are offered to
further illustrate the various specific and preferred
enbodi nents and techni ques. It should be understood,
however, that many variations and nodifications nmay be

made while remaining within the scope of the present
i nventi on.
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Exanples "ConfirmES" is a brand of a printable sheet
havi ng gl ass m crobeads in a beadbond, avail able from

wabkdoeonpany, St. Paul, M. "REILLINE 420" is a PCHUS2005/027627

designation for a solution22f 40% pol y(4-

vinyl pyridine), available fromReilly Industries,
Inc., Indianapolis, IN "FREETEX 685" is a trade
designation for a cationic polyam ne, available from

TABY 01, (COMPAQAWE&EXAWLE"ﬁﬁﬁmm&EE&Wﬁ"cogﬁNG
Trade designation TAK FOPOP V1§31 €POoXy
crosslinker, avail abtre trom -<eSU tTon Performance

Product s, Houston | sopropanol " is the gener

termfor a secondar yfgﬁ—éohol avai | abl e from EMD A%le To
Cheni cal s, e, G wn Resistance ey | ol " i indiggte
I 0 sarRemeved odampgringho| Remayedap| fampeping
Isopa@EROIAl cohol and Chéfdscal Co. NoShel byvi INe, KY.  No
Acelmet i c acid, glacialYesis a puNe acetic aGisd avai | abese
Métf,grmﬁgqq(étgﬁh Chem cal Co., M I|waukee, W. Conparative
Met@npl e 1 This conpargki ve exaggle is basgd on the yeg

pre of U S P Publ i c on No. 3/ 01704

I§'\?égcurl ty Lam nat %Q (Mann %{;é \M%Ims((g:)h i's owrzr}g/ﬁ)ix
he sane aSSI gnee :a% the pr ‘%ent pate

Et%ﬁfq%&‘iq &P%)rhe f ol 1GRi ng t hr B8 conposi tN®ns were No
Aqgiepeid €)% Conposi ti onfeA:  PrepalNed by addiNg 2 partsNey

Ammbgihtn lofdrglidei al acetic acid to 10 parts by wei ght
(30%) LLI NE 420, mixing Mell, theYeadding 5§ arts by N/A
BIMRhght 1 sopropanol, ny¥i ng welYes t han addigg 15 pars

S Yt ehte A6t ltzed wat er. Conposition B: was
ucp Iépareg %y n%c%ﬂlng 1q{egarts bygei ght FREEJEX 685 wy

i oni zed ter. osi tion C was prep d
GaB e ge%)part by we? ght HE[%S@Y MODI FI BI¥ 048 V\/lthé}\i@‘
Digsgt feelet hyl  al cohol . No

Example 2

Using Compositions A, B and C of Comparative Example 1, a mixture comprising
21 parts by weight of Composition A, 4 parts by weight of Composition B and 1 part by
weight of Composition C was preparéd. This inkjet receptive coating formulation was
substituted for the urethane “beadbond” normally used to secure the retroreflective
microbeads in Confirm ES. A tamper-indicating printable sheet of the present invention,
using the inkjet receptive coating as a beadbond, was made by coating onto vapor coated
glass beads that were partially embedded in the polyethylene film of a paper carrier
(polyethylene coated paper) the inkjet receptive coating using a Mayer Rod #4, followed
by drying in an oven at approximately 80°C for approximately 4 minutes, and then
allowed to cool to room temperature. Using a 3M Passport CONFIRM Laminator, Model
Number 6060P, available from 3M Company, St. Paul, MN, the tamper-indicating
printable sheet was then laminated to a Trans-Kote PET/MR 5/2 PET film coated with
hot-melt adhesive available from Transilwrap Company, Inc. Franklin Park, IL. The paper

coated with polyethylene was then peeled off exposing the glass beads.
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A piece of CONFIRM ES was placed on top of an
approximately 3 mmthick glass plate with the exposed

wo eios01703 ecti ve bead side of the CONFI RM ES fBCI/U§R005/027627
away fromthe plate. A m xt8ire conprising 2 1 parts by
wei ght of Conposition A 4 parts by weight of

Co osi tion . part by, ht of
S TesPegiAPa heFT ﬂhﬁkﬁns?r %@&%5 e fﬂﬁ&ﬁf the Sl beads were
traﬁﬁéﬁ‘w BbinQRe PRRr Gﬁﬁheﬂ]do(ﬂﬁ&hé B&id@Wﬁb&?ﬁlall embedded in the hot-melt
retrorefl ective bead side of the CONFI RM g using a

adll\ﬁyverla)%.dthammr-umobprlmaplerﬁgecrtnvq;nhmmtgi on the bead side with

thetaﬁ&rﬂg §|t)fqaﬁl\§%(y{n je ggp{e{ gﬁﬁ%g%ﬁufl ef}r/s aetv@:rI éteH.rzhsually wdth and without a

mdFBifink @lasaBhd p@iited irhdfeashas\oltt t@fhaE@ sxdR1ISh ) udBty@Ghe image had
i nkjet printer using aqueous pignented inkjet inks

exqeé)lpnwtr@rshawaeﬁsmatw blepdigictsathergRberpeegolen. Cpbgaigpsities of black,
T
BV WP PR RSE PaRe Ll A 4 Saoped avi s
I rmqee qarat imagewemoeng lligaids disted SmEhbly- Iwvérh ussittowivilnatatthe

a magni fyin . printed s found to
tarppgydndl %’é‘lglpg‘ﬂgab&:%ieﬁtf{‘;r KS1stanee P%@ Qgﬂ'ﬁgﬂ‘é‘ﬁ%"e‘lol tamperingand to
evaﬁﬁﬁé mjﬁﬁne@ rhateﬂsa B} ﬁl%?caamfm&hséﬁr@%mbmg &R MRES material

ensities of black, nagenta, yell ow, and cyan
wnlve@elpmgm mdnaduallwweth eshliggidadepsdrofti imege mmmb liguids
r v ui ds .
o Rt LY bl W i TG bR rf YRR image
wak @isii et an 6igncd thd ifRigp Bt a1y ABERed or bapany ﬂﬁncma difice to
eval uate the printed material for indications of

effeiingdpiza@ dogumembi RENteA dmpgs syeas thatpdpiographictimags of {hs person,
f
mu‘%@f)é @&nﬁl&gi\yaxjfzgllld%clul?ﬁ Cﬁ%%}r}g Eéb?%e th@bjﬂlgna& 1?}#%%%1@ t%{%gd image.

e reno rin
Aseesamprhteﬁ thmampaal mateedals abiiay m)ahdloale edmpdimgprasreveldated by
limted to either the im t ot al | :

detegh TSRS 46 P URRRTR e Yo 1% Feria e i valuations

forfm{ag?plaz%%uwﬁnﬁ TaBleR i nted i mage such as the
phot ogr aphi ¢ i mage of the person, must be conpletely

renmoved in order to replace the original inage with a
forged i mage. Assessnment of the exanple materials
ability to indicate tanpering was eval uated by
determining if the m crobeads were detached or

renoved. The results for the Conparative Exanple 1 is
shown in Table- 1. TABLE-I: (COWPARATI VE EXAMPLE 1:

| NKJET RECEPTI VE COATI NG ON TOP OF CONFIRM Total Able
To I mage Resistance to Beads |ndicate
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| mmge Renoving Liquids Renoved Tanpering Renoved
Tanpering | sopropanol Yes No No No Acetone Yes No Yes
we®oNEtchy | Et hyl Ketone (MEK) Yes No Yes Yes MTesahs/027627

spirit No Yes No NV A Toluen¢ No Yes No N A Et hyl ene

gl ycol (50% Yes No No No Acetic acid (50% Yes No No

No Ammoni um hydroxi de (3099 No Yes No N A Bl each No

Yes No NV A Surfynol CT-136 surfactant (2% Yes No No

No Gasoline (unleaded) No Yes No NV A Diesel Fuel No

In{5% ﬁQnNiﬁSEXWLﬁn?a | NRERIRRSIL | ONBdsB. ANddleafibn of

-0 ATl ' 0 <] 2
YRQids ! ed 0‘3 A,@”gfn&hm M
9part by welght of Cord§Ssition CYslzas

by ~Wer g
ISOB\B/?P&Bg]i tion B an
AcgioBpared. This i M§et recepti V€ coating FOrnul at |
Meilag! E¥b¥ist i t ut ed for the urethane "beadbond" normally
KetwmedMEK)secure toretrorefl e¥es ve nmicro¥eads in N/A
Mi@eraf spith ES. A tanger - i ndi cati¥igs pri nt ablMosheet ofNtae
ToRfegs€Nt 1 Nventi onyousi ng the yakj et recepRdi ve coatyg
Etdie® J6agbond, was made by coating onto vapor coated
& ofss eads tp_alt ][e parti al Ny) e_rrbed((je%ésn the Y

ol ye ne fi of a paper rrier (pqlyethylen
Acgg%l%/%é?%éfﬁ)er) thg)‘ﬁ'snkj et rece@t%i ve coat i usi ng ZY
ATNRQBMMRod #4, fol | owed by drying in an oven at
hydiopidsxPal el y 8C0® for approx¥fately 4 miPutes, ard¥A
Bl¢debn al l owed to d¥®@l to room Yemrper at ur eNoUsi ng a ISM
SuRgaSIOT-13€ONFI RM Lani nat or, Model

€S
€S

surfactant (2%) No Yes No N/A
Gasoline

(unleaded) No Yes No N/A
Diesel Fuel No Yes No N/A
Example 3

A tamper-indicating printable sheet was made as described in Example 2. For this
example, inkjet receptive coating solution 1J-140, obtained from Esprix Digital Imaging
Technologies, Sarasota, Florida, was coated onto the vapor coated glass beads using a
Mayer Rod #10, followed by drying in an oven at approximately 60°C for
approximately 10 minutes and then allowed to cool to room temperature. Using a Mini-
Kote laboratory laminator available from D&K Company, Elk Grove, IL, the tamper-
indicating printable sheet was then laminated to a Trans-Kote PET/MR 7/3 PET film
coated hot-melt adhesive available from Transilwrap Company, Inc. Franklin Park, IL.
Lamination was done at a roll temperature of approximately 300°F and a roll speed of
approximately 1.5 ft/min. The paper coated with polyethylene carrier was then peeled off
exposing the glass beads.

Inspection of the PET film under microscope revealed that all the glass beads were
transferred from the carrier and that the beads were partially embedded in the hot-melt
adhesive layer. The tamper indicating printable sheet was then printed on the bead side
using an Epson Stylus CX5400 inkjet printer using aqueous pigmented inkjet inks (printer
and ink cartridges - T032120 black, T042220 cyan, T042320 magenta and T042420
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Nunber 6060P, available from 3M Conpany, St. Paul, M\,
the tanper-indicating printable sheet was then
wo aovsneteexl to a Trans-Kote PET/ MR 5/2 PET fil nrcoas®ds/ 027627
with hot-nelt adhesive avai2zbable from Transilw ap
Company, Inc. Franklin Park, IL. The paper coated wth

B R, R ST BB BRI Dl vas

evalgme@lReallyheith ahd thh&ltgllﬁ%ﬁl 8308240 Mhe bFiaRai®hgeHas found to
fromthe paper carrier that the beads were

haygagxceldgnt W@mﬁ @sj thedmiage hateexgellenidbine shagpress withingypdged oThe

R L e R AL
measured giid the fEgRs qmahmmari\aecsnﬂmaﬂmat ed visually w t h and

W t hout a magni f glass The E;lntedlmae

f ouride sYNG ESHEliquidsd \@ﬁfs lwéh inghpbles] weke L}Sﬁ%@bﬁ%&ﬂte the tamper-
I

mcﬁ&éa?l\?\lg gﬁﬂgag eosr'ﬂge.:tsf eﬁ@ﬁgc;enii’: t%n? Hﬁ’te?’ ?Qﬁ t8 tarfl fn %BH P evaluate
thwmidtm/\matariaﬂ_ foy adicagoms ofgarmpered la_mdlbblhg tlneemmtdsrrateeal Wlth Q-
tlpf § t%cg{nl%iﬁvq I p/gve}tkfﬁli%iﬁg 81-1r1 gé%%{lr(‘g oléi}% E)g%g%gphqmgs upon the
prih@ARRhgd HAhe 8t dniePWaddvaklateds RAIuafioN of @8 ;pﬁht%BQﬁaQé‘ was limited

the printed image to tanpering and to evaluate the
to gittien thed mege was kltaliyoemiored erandt sersllnremayapesinoado pifective forge a

o LT PSS T b A 0 B8 s o

complmatendvad ifisrdepiteplace the longmdl integg evit a fogedexagpl es
was eval uat ed. Eval uati on_of the printed. i nage was

Aspgssinenf s expmpls mptgrals ability \dadicee ampering i cyalyted by

dette%ﬁ“rl ylf f&rﬁ?ﬁﬁﬁeacﬁ' vﬂ&@ dEt‘ﬁcﬁefdf&%ﬁM@edf ‘?Irhg‘?es%ltg me&ﬁstance to
a pri i mge such as the photographic I mage of

tmpmrmgmvﬂnmgmibeExmnwbéneBmemnﬁﬁﬁﬁ:Bn order to replace
the original imge with a forged i mnage. Assessnent of
the exanple materials ability to indicate tanpering
was eval uated by determning if the m crobeads were
det ached or renoved. The results of the eval uations
for Exanple 2 is shown in Table-2.1mge Renoving Tot al
| mmge Resi stance to Beads Indication of Liquids
Renoved Tanpering Renoved Tanpering |sopropanol No Yes
Yes Yes Acetone No Yes No NV A Methyl Ethyl Ketone
(MEK) No Yes No VA Mneral spirit No Yes No VA




15

Tol uene No Yes No NV A Et hyl ene glycol (50% Yes No Yes
Yes Acetic acid (50% Yes No Yes Yes Anmoni um
whyawoxicde (3029 No Yes No N A Bl each No Yes Nech™MU£2005/027627

Surfynol CT-136 surfactant 262% No Yes No N A Gasoline
(unl eaded) No Yes No NV A Diesel Fuel No Yes No N A
Exanple 3 A tanper-indicating printable sheet was nade

as described in Exanple 2. For this exanple, inkjet
receptive coating solution IJ- 140, obtained from

Esprix Digital |maging T |es Sar asot a,

Fl ori da, was coated onto coat ed gI ass beads

using a Mayer Rod #10, foll owed b dry| n an oven
at appr oxj mately 6&9@—“—@&% nutég_@ﬂg}l_ff
m&aﬁam&w tur g dampering

Isoprepanolkot e | abor at oerIeam nat orNavai | abl é(eﬁr om D&K Yes
Ac&mpany, El k Gove, |Kesthe taniNerindi catfeng pri nt alfke

@thylasetdien | aminated to a Trans-Kote PET/ MR 7/3
B filmcoated hot-mgky adhesing avail abfeg from  yes

Mlggap%;{wap Conpany, g;c. Frankyin Park, k. N/A
ation was done at_a roll tgnperature,of

¥ oxi mat 3000F apd a rol |l $Peed of approxi mat veA
Etlly@‘ef&)’ ﬁse%\;)ne paper Y€dat ed wi MR pol yet Wene carr¥
Acgiasaqih€¥%kel ed of f eXpbsing t W¥ogl ass be@ds. YCS
Ammsempieot hysinoxafle t he PET fil m under nicroscope reveal ed
(3a%pt all the gl ass bedds were tNansferredekromthe Yes
Bl&Rhri er and that the Regads werenparti al | yegnbedded wgs

Sul golr@hggggrf&%@su ve |l ayer. The tanper indicating
@gfintable sheet was thegn printeg.,on the hgad side pny/p

Gasoline (unleaded) No Yes No No
Diesel Fuel No Yes No No
Example 4

A tamper-indicating printable sheet was made as described in Example 2. For this
example, inkjet receptive coating solution 1J-150, obtained from Esprix Digital Imaging
Technologies, Sarasota, Florida, was coated onto the vapor coated glass beads using a
Mayer Rod #10, followed by drying in an oven at approximately 60°C for
approximately 10 minutes and then Aallowed to cool to room temperature. Using a Mini-
Kote laboratory laminator available from D&K Company, Elk Grove, IL, the tamper-
indicating printable sheet was then laminated to a Trans-Kote PET/MR 7/3 PET film
coated with hot-melt adhesive available from Transilwrap Company, Inc. Franklin Park,
IL. Lamination was done at a roll temperature of approximately 300°F and a roll speed of
approximately 1.5 ft/min. The paper coated with polyethylene carrier was then peeled off
exposing the glass beads.

Inspection of the PET film under microscope revealed that all the glass beads were
transferred from the carrier and that the beads were partially embedded in the hot-melt
adhesive layer. The tamper-indicating printable sheet was then printed on the bead side
using the Epson Stylus CX5400 inkjet printer. Image quality was evaluated visually with

and without a magnifying glass. The printed image was found to have excellent quality as
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20

usi ng an Epson Stylus CX5400 inkjet printer using
aqueous pignented inkjet inks (printer and ink

W@ a00b01dges - T032 120 bl ack, T042220 cyan, TOPCBR2005/027627
magent a and T042420yel | ow 27al |l avail abl e from Epson
America, Inc., Long Beach, CA). Image quality was

evaluated visually with and w thout a nifyin
thegmagg ﬁaéw@eb?rrtﬁﬁeaharﬁﬁgé ‘Kﬁg?‘)ftg%ﬁﬁ]oortfﬁatﬂ%&@ e Ggifrs: Color
deibitdsidr p1RR, Mgenur)]ga?omaﬂd e¥&LWERMhedshfR8 aflARBEIS W t h

no bl eed or feathering between colors. Color densities
surofmabikekin, Tabkegfent a, yel | ow, and cyan were neasured and

the result re. rized j.n-Taple 6. The, sa est

o ThE 38T o Bl Rty bl el B £ wils BOF 138 gl thE tamper-
ind4din b ptiftablke&sht & TH ek i9Eh & tRGpifited irdieto $41BMdrinfgQInd to evaluate

resistance of the printed inmage to tanpering and to

thegriitesbmatesiplefop indinatienshefttanpering by rupigi dha prifed wpterial with Q-

. i . i -he Pk t.eri i NOA

e R el

prihted d@agesfatiakbxdmpsles Wss evatiatedh Evalvative df thepgeatedfimbgrewas limited
exanpl es was eval uated. Evaluation of the printed .

to ithegdeiEnase M 1okl remeN ehely gt ftal Wv\ﬁg@w&t%ﬁwwe forge a

S i
Gof B et Ul Lo g S ke
corpplotedgrempivied in omigetogtplateethperigmal inmags twithea toogdl istage.y

renoved .in order to replace the . original.inmge wth
ASST DR A i RIS RS TR DY oSS AT e g B ey ared By
det@Rhinidgyif i hiReiveadsevdra ABQEhJADr eho 3Gl REBLIRAo e resistance to
determning if the m crobeads were detached or
tamppeneg edalugten foe Egpmpledris shvy wsTableshce to tanpering
eval uation for Exanple 3 is shown in Tabl e-3. TABLE- 3:
Total | nmage Resi stance tq, ds, | ndi cation of Imge
Renovi ng Li qui ds Renoval —'@ﬁng Renoval Tanperi ng
| sopropanol Yes No Yes Yes Acetone Yes No Yes Yes = |
Met hyl Et hyl Ket ondofNEragye Registance tyes Bgadsy 5| Indication of
Imag; ing/béguids N/ Remgvabne Hlamperingo NRemevily| ehampering
Isoptopandl (50% Yes No Yé¥o Yes Acet¥es acid (588 Yes NAN/A

Act¥®se Yes No Yes No N/A
Methyl Ethyl Ketone

(MEK) No Yes No N/A
Mineral spirit No Yes No N/A
Toluene No Yes No N/A
Ethylene glycol (50%) No Yes No N/A
Acetic acid (50%) Yes No Yes Yes
Ammonium hydroxide

(30%) Yes No Yes Yes
Bleach No Yes No N/A
Surfynol CT-136 surfactant

(2%) No Yes No N/A
Gasoline (unleaded) No Yes No N/A
Diesel Fuel No Yes No N/A
Example 5

A tamper-indicating printable sheet was made as described in Example 2. For this
example, inkjet receptive coating solution 1J-170, obtained from Esprix Digital Imaging

Technologies, Sarasota, Florida, was coated onto the vapor coated glass beads using a
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Ammoni um hydr oxi de (30% Yes No Yes Yes Bl each Yes No

Yes Yes Surfynol CT- 136 surfactant (2% No Yes No N A
w@ameliTses (unl eaded) No Yes No No Di esel Fuel MNOT/WEBOMD27627

No Exanple 4 A tanper-indi eating printable sheet was

made as described in Example 2. For thi s exanpl e,

[ nkjﬁs rece tive coating solution |J- 9 th ai ned

MayepReg# Y. illewed ?xaflryrrrgeeg.aﬁ@%etrﬂ?@r%%@%h 480t a,

approRimhdidy 10Rsn i a%mlweh% ¥anas r&%t&sipe_gat@és REARASMini-
si ng a Mayer Rod #10, followed by drying in an oven

Kot lahpqatomx lamnetloya‘ﬁaﬂ@meffunn @ﬁd{ Smnrpanxelﬁ}lk Gaovn, flutths tammgr-

o e LR bS53k R SRR bR i

coft0dRaRhot-Felt 2GhONR avlai-}abl& h@ni mﬁrw@ﬁ@a&pa IRE | FrhidlinePark,
sheet was then |lam nated to a Trans-Kote P I\/R7/3

IL HEmipation wesedang app 1ol mtpermr@ ofaprugximately 300 Etﬂné afrplp gpeed of
ap;i)-_rr[))%ﬁ I %lyé?ofv\ﬂt&grqggﬂé p%Rer %OatcEcF ?HF by n%'eﬁ)%ielﬁe cgull’%er was then peeled off
exp@iigake gREEhead8000F and a rol |l speed of approxi mat el y

1.5 ft/mn. The paper coated with pol yethylene carrje

was [ispesigged |t]%qu€ ¥ filmppdes m;grqsgg)edpégagecbt@g 1 the glass beads were
oo SREE AT Ehh AT 0 URT B ASOROUEHERL 6o
adhrai’\milejrer aiitle tainaierﬁmhcdmagqbsnntnbkeeshpar\vasahetryprantréohdEh@t biead side

SRR 5P BSOS RaaL0 P DO e A R W AdaGr g Ysually with

and WltHGUttm:lfﬁﬁﬁ@ﬂ% sthsl %e%ﬁé@QMa%Wﬁi f(ﬁlhﬂ'ﬁé Bive dx@BGRL quality as
ual ity was evaluated visually with and without a

thentaglgf: hed expelentdine stprengss withaw bleadoer fogtBeringuhegwean qodare Color
I t | e I
o5 gt Bk HBgdntal AR bt FOAEw RN g e 0Bys e
suxﬁﬁiaﬁzecﬂmﬁﬁibtd@s of bl ack, nmagenta, yeI | ow, and cyan
wer e_measur ed_and the results are summarized in Table

6. THE S&BFisst baidy/solysngrdistest pdimpls-| wetedtied i avabags the tamper-

| indHii8 g PHiRAbIAnEMFHRLRahftEo ATPEAEA th&& bMenpering and to evaluate

the printed material for indications of tampering by rubbing the printed material with Q-
tips wetted individually with each liquid. Impact of the image removal liquids upon the
printed image of the examples was evaluated. Evaluation of the printed image was limited
to either the image was totally removed or not totally removed, since to effective forge a
document, a printed image such as the photographic image of the person, must be
completely removed in order to replace the original image with a forged image.
Assessment of the example materials ability to indicate tampering was evaluated by
determining if the microbeads were detached or removed. The results of the resistance to

tampering evaluation for Example 5 is shown in Table-5.



printabl e sheet for resistance of the printed imge to

tanpering and to evaluate the printed nmaterial for
w0 nabsoetcdONSs of tanpering by rubbing the printedr/us2005/027627

material with Qips wetted2dndi vidually with each

liquid. Inpact of the image renoval |iquids upon the

printed i nage of the exanpl es was eval uat ed.

Eval uation of the printed imge was limted to either

the image was totally re £ not total ly renoved,

since to effective forge a docunent, a printed inmage

such as the phot odfatphimagencoResistancdte peBeads mladication of
InegeRepiciing Ljnided Ramovaler tKampgrirace gi Haipering
IsopFopdfoii t h a forged inBge. Asseysgent of Nae exanplm/a
Acgﬂl@“ als ability to gpdicate tggpering Wy eval uatpgd
Myl l%ygrﬁneﬁémeng if the mcrobeads were detached or

. Results of the resistagce to ta ring /

(Mﬁ, §| uation for Exanpl £€°4 is sho@f’in Tabl &4, TABLEVA
Migsabtpiitrage Resi st ancl®t o Beads YFhdi cat i oN%f | mage VA
ToRenovi ng Li qui ds Reno®al Tanper Y8y RenovalNoTanperi myA
Ethydoprghpah (070 Yes NoNbBI/ A Acet ofesNo Yes No N A MetlA
AcEtihydid aigne (MEK) Noyeées No N AidM neral gpirit No Yes
Aot HiRtdseae No Yes No N A Ethyl ene glycol (50% No

No NV A Acetic aci 50% Ye Yes Yes. Anmoni
gl% roxi de (30% Yes Sg(es /oYes %I\Ij\ﬁgch No ?éss No M%j
GPfynol CT- 136 surfactant (2% Yes N A
Su %‘8@%%3%%#3@%&&@ No Yes No N A
(2%) No Yes No N/A
Gasoline (unleaded) No Yes No - N/A
Diesel Fuel No Yes No N/A
TABLE 6. COLOR DENSITIES
Comparative
Example 1 Example 2 Example 3 Example 4 Example 5
Black 1.17 1.14 1.17 1.08 1.13
Magenta 0.75 0.70 0.76 0.76 0.77
Yellow 0.75 0.78 - 095 0.87 0.95
Cyan 0.59 0.60 0.66 0.67 0.65

The tests and test results described above are intended solely to be illustrative,
rather than predictive, and variations in the testing procedure can be expected to yield

different results.

The present invention has now been described with reference to several
embodiments thereof. The foregoing detailed description and examples have been given
for clarity of understanding only. No unnecessary limitations are to be understood
therefrom. All patents and patent applications cited herein are hereby incorporated by
reference. It will be apparent to those skilled in the art that many changes can be made in
the embodiments described without departing from the scope of the invention. Thus, the

scope of the present invention should not be limited to the exact details and structures



Di esel Fuel No Yes No VA Example 5 A
tanper-indicating printable sheet was nade as
walemenitsesl i n Exanple 2. For this exanple, inkpet/us2005/027627
receptive coating solution3pJ- 170, obtained from
Esprix Digital Inaging Technol ogi es, Sarasota

Fl ori.da, . was, ¢ d . on the va ass.pe
ceipsPig "einy B AR BLue P reBaEREPeaby tirtrs gt Se B8R Tps, and
théQpidnBéBhyseG&uflr approxi mately 10 m nutes and

then allowed to cool to roomtenperature. Using a

M ni- Kote | aboratory |am nator avail able from D&K

Conmpany, Elk Grove, IL, the tanperindicating printable

sheet was then |am nated to a Trans-Kote PET/MR 7/3

PET filmcoated with hot-nelt adhesive avail able from

Transi |l wap Conpany, Inc. Franklin Park, IL

Lam nation was done at a roll tenperature of

approxi mately 3000F and a roll speed of approxinmately

1.5 ft/mn. The paper coated wth polyethylene carrier

was then peel ed off exposing the gl ass beads.

I nspection of the PET fil munder m croscope reveal ed

that all the glass beads were transferred fromthe

carrier and that the beads were partially enbedded in
the hot-nelt adhesive |ayer. The tanper-indicating
printabl e sheet was then printed on the bead side
usi ng the Epson Stylus CX5400 inkjet printer. |Inmage

qual ity was evaluated visually with and without a

magni fying glass. The printed i mage was found to have

excel lent quality as the i mage had excellent |ine
sharpness with no bl eed or feathering between col ors.

Col or densities of black, magenta, yellow, and cyan

were nmeasured and the results are summarized in Table

6. The same test liquids/solvents listed in Table- 1

were used to evaluate the tanperindicating printable

sheet for resistance of the printed image to tanpering
and to evaluate the printed material for indications
of tanpering by rubbing the printed material with

Qips wetted individually with each |iquid. Inpact of

the i mage renoval |iquids upon the printed i mage of

t he exanpl es was eval uated. Eval uation of the printed

image was limted to either the inage was totally

renmoved or not totally renoved, since to effective
forge a docunent, a printed i mage such as the
phot ogr aphi ¢ i mage of the person, nust be
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conpletely renoved in order to replace the original
image with a forged i nage. Assessnent of the exanple
wodoenimhs ability to indicate tanpering was epel/usioeso27627
by determning if the m crdébeads were detached or
renoved. The results of the resistance to tanpering
vV [ela anple 5 is shown in Tabl e-5. TABLE-5:
w u%iﬁéég:t ance to Beads Indication of |Inage
Renmovi ng Li qui ds Renoval Tanpering Renoval Tanpering
| sopropanol No Yes No NV A Acetone No Yes No N A Met hyl
1. Emrydper(mdm@ng NEKl)‘dedhqféqumperlX M neral spirit No Yes

o R TPICERE e e Fash b |ERG Yo by e i

anhMQéthe@ﬁvc(B&%oMEﬁyé\baﬁs Yes Bl each No Yes No N A
Surfynol CT- 136 surfactant (29 No Yes

Gas @irefstqrayes hetawsn plolesss onpef ‘NFAPlBiOé%?é\S arr@ é}e injgietsgeptive
BLE 6. COLOR DENSI TI ES Conparative Exanple 1
be@é\)nﬁ%ﬁgzg Exanpl e 3Exanple 4 Exanple 5 Black 1.17 1
.14 1.17 1.08 1.13 l\/hgenta O 75 0.70 0.76 0.76 0.77

| | ow O. . (
e tamper—ir71 1cz(1)tm?gspr81ta%?e s%eet of c]alm 1, further comprising a covert indicia

between the reflector layer and the microbead.

3. The tamper-indicating printable sheet of claim 2, wherein the covert indicia includes a

printed symbol, word, logo, or any combination thereof.

4. The tamper-indicating printable sheet of claim 1, further comprising an image printed

on the inkjet receptive beadbond layer.

5. The tamper-indicating printable sheet of claim 4, wherein after a portion of the printed
image is removed from the inkjet receptive beadbond layer, a plurality of retroreflective

microbeads detach from the portion of the retroreflective layer to indicate tampering.

6. The tamper-indicating printable sheet of claim 5, wherein the portion of the printed

image is removed by image removing liquids.

7. The tamper-indicating printable sheet of claim 4, wherein the printed image comprises

inkjet ink.

8. The tamper-indicating printable sheet of claim 4, wherein the printed image includes a
printed image of a human face, signature, fingerprint, alphanumeric information, a

barcode, or any combination thereof.



15

20

25

30

Cyan 0.59 0.60 0.66 0.67 0.65 The tests and test
results descri bed above are intended solely to be
WO bdogmiTeat i ve, rather than predictive, and varPet/Usmes/027627
in the testing procedure cam be expected to yield
different results. The present invention has now been
scribed with refer e seve enbodi nment
5. e FaRer gl e B S T LQuERT SOTBH Gha laver of adhesive
attSoHRIRS @18 MGV QR98Ne BEai8Ond ?eplarlty of under st andi ng
only. No unnecessary limtations are to be understood
therefrom All patents and patent applications cited
het e i r t " '
IOnghalF[)anp ap% ?Jffgtlntgry?rlgga%geks?]?{tgbé %ﬁw%%@h glﬁ{h% gﬁgﬁlsnl%% g'/i'héxj attached
to tHean@esf adiesive. made in the enbodi ments descri bed
W t hout departing fromthe scope of the invention.
Thus, the scope of the present invention should not be
I I S
R e i T R ot DL S
vidvabtpuager mtrotdﬁlecmedngm poxamﬂortshe equi val ents of t hose
structures. WHAT IS CLAIMED I'S: 1. A tanper-indicating
printable sheet, conprising: a retroreflective |ayer
ZCQﬂPEdn%e@anﬁczmng pdintable PbetBf %[a@rﬁelaﬂﬁlﬁﬁﬁéﬁlﬁllshf{g an overt indicia
enbedded in an rnkjet receptive beadbond |ayer? and a
ontlesf inkjst ceptivpdeadiwnddayer.at | east one of the nicrobeads
and the inkjet receptive beadbond | ayer. 2. The
tanper-indicating printable sheet of claim1, further
13 C ThP kdnSpedGndicainy PFihtablaShettaf REfimaRnwhérein’ Bé beat Dhage includes a
| ayer and the m crobead. 3. The tanPer-lndlcatln
P“BECIdh’Flagﬁ of aluran fgee, sizapivre fingpreriat. Alpharmpgirdpformatesi2a

baﬂceﬁi%ﬁﬁﬁ’y Eorhi| mcﬁﬂpéﬁé&‘@o' word, |ogo, or any

i nat1on t ereo 4. The tanper-lndlcatlng
prlntable sheet of claim1, further conprising an

rinted on the et tiye beadbond | ayer
1o TR e PR a BRI rof FESB! o LSt - B4R obeads
detdBefremnth@ k@t rétep@Ved be@BbSHd 1618 aPet MRE réd®@Rg 1i§uids are applied
renoved fromthe inkjet receptive beadbond |ayer, a

to fhieunlgt resepbie fager anddpmpening/is thirehyopdisaeddet ach from
the portion of the retroreflective layer to indicate
tanpering. 6. The tanper-indicating printable sheet of
15 clAadetinity dob@heit cdnf@ispyy ihicombifatibie pri nt ed

the tamper-indicating printable sheet of claim 1; and
a document of value, wherein the printable sheet is inserted or attached to the

document of value.

16. The security document of claim 15, wherein the document of value is a passport,
identification card, financial document, entry pass, ownership certificate, a visa, birth

certificate, resident authorization or any other security or identification-related document.

17. A tamper-indicating printable sheet, comprising:
a retroreflective layer comprising a plurality of microbeads partially embedded in

an inkjet receptive beadbond layer;
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image is renoved by image renoving liquids. 7. The
tanper-indicating printable sheet of claim4, wherein

wo b@epriont ed | mage conprises inkjet ink. 8. TheCT/US2005/027627
tanper-indicating printabl @3sheet of claim4, wherein
the printed i mage includes a printed inage of a human

face, signatur fingerprint han . .
| o Srsfer Ruve iyt e Rbp s Rt BREPHERF afe prdpiisireggpiive
beali®&nd RFBELNd Ndi cating printable sheet of claiml,
further conprising a | ayer of adhesive attached to the
i nkperinted dmpgs vethgérideiopesptisg beadbound layere
ta - t Ig
ITR/I%I rse!upngﬁe(f% ﬁg()rrlp(l%;flttﬁé @Il?llltgd ?‘Hg%% is £ né(yé:? {_)6?19 thgﬁ Etl'}ggeptlve
beallﬁbondl’ h@et, alpip,&ﬁhty@ﬁ ratiréTegtip¢ nidralidads dahrae fronh thd pcbrm)ﬂ. pf the
further conprising a security indicia viewable under
inkjed 1ecsPrYS Readbond lpygy e Indiiatn RMBRENE 12, The
tanper-indicating printable sheet of claim1, further
conprising an overt indicia on the inkjet receptive
18 b@hdtampér-lir&ycelting j)ﬁntab‘hesheamekaim ndj mahemgpnprisimgaddoyert indicia
b of .cla 12’dﬁ% rein the overt image includes a
etﬁ??%f}?deﬂﬁﬁeaﬁfr and HieFRiS"P5e%, signature, fingerprint,
al phanunmeric information, a barcode or any
conbi nation thereof. 14. The tanper-indicating
19. pifhmaameelmn@@ng ofinieblsisheet of haisn d Bnwherpindhafoveyt ipdicia includes
f epti ve beadbond
appg%d %?P“%SS%%Q ogﬁgh&gﬁn+ﬂqU|%%£§fe applied to the
inkJet receptive layer and tanpering is thereby
i ndi cated. 15.. A security document, conprjs

20. CEFP&)FE‘H&FF Hicating Pf‘ﬁ%’@rSthﬁc?lf i rds \HF?fﬁ‘t“éB‘F B‘"%H% &f thgtprinted
e%@ ve@% 11"ﬁag@fémm yal ue, wherein the

i ntab eet 1s Ins d or attached to the
docunent of value 16. The security docunent of cl aim
wherein.the d nt of .value_,is.ap
21 b et v BRaeb e of SRitg 2 inde AR BRY g irmaee
Cmﬂﬁp@g§@4alﬁprtlflcate a visa, birth certificate,
reS|dent aut hori zation or any other security or
identification-rel ated docunent. 17. A

2! ?’HP&EﬁﬂeP-ﬂ{d‘}&th griRtrancl,tsﬂpét%f §ﬂﬁﬁtl‘7, &He%)ﬁli tﬁcj: Bt%ted image includes
a printed image of a human face, signature, fingerprint, alphanumeric information, a

barcode, or any combination thereof.

23. The tamper-indicating printable sheet of claim 17, further comprising a layer of

adhesive attached to the inkjet beadbond layer.

24. The tamper-indicating printable sheet of claim 23, further comprising a liner attached

to the layer of adhesive.

25. The tamper-indicating printable sheet of claim 17, further comprising a security

indicia viewable under retroreflective light.
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a retroreflective layer conprising a plurality of

m cr obeads partially enbedded in an inkjet receptive
wheadbords | ayer; a refl ector |ayer between at |PEEUSIN®027627

of the m crobeads and the i3hkjet receptive beadbond

| ayer; and a printed i mge on the inkjet receptive

b ond Ia rein aft n_of the d
26 FRG S Biting RIS Bt et B e isflr Simbrdnbi Y efinaicia
onh@é/ﬁ et agcgﬂ,tweajelaa%anla}reet ror ef | ective m crobeads
detac% fromthe portion of the inkjet receptive
beadbond | ayer to indicate tanpering. 18. The
t t
27 %‘EE"EI Séeﬁ gﬁcgé‘&toggr ?.Hbﬁb dﬁ&?bt ofgct‘ﬁte 2ggfnth Jeﬂi l%g%rtt rHﬁgtJlf?audes a
pnha:yiemagmdf 4 Inena tacqBamdiurd, Jingdipeint, alphenummh mﬁirmagon, a
printable sheet of claim 18, wherein the covert
bagcqeg. of any Fembigadenthgiepht ed synbol, word, 1ogo, or any
conbi nati on thereof. 20. The tanper-indicating
printable sheet of claim17, wherein the portion of
28t Hbe pmaper-eutlicatgeringableeshoetad chmi lﬁag@cménmpliumj;ity of microbeads
| iquids, 21. The tanper:-indicati.n rlntable
defap e Tlis FeeRt b R0 P HRPyBs PR aft applicd
to theknkjédecepfi®e bai®Bhd la@@ﬂ St thm@erid 19 tadpbisy inbRedkd of
claim 17, wherein the printed image includes a printed
i mmge of a human face, signature, fingerprint,

aI ysef f e, or any
29 ﬁ%%Qa |8H&Thgt§%ﬁﬁsf%ﬂhfﬁng gﬁggr-lndlcatlng
prl mlteabh@exsime&iaumg pehtablesiegt of clainhed; dnpri sing a
| ayer of adhesive attached to the inkjet b adbo
| ay@rdocyment ﬂ%@atus einbh Rt Shict it Qhé‘&‘gt‘)‘f to the
do&hﬂhﬁb?3ﬂuéurther conprising a liner attached to the
l'ayer of adhesive. 25. The tanper-indicating printable
sheet of claim 17, further conprising a security
trorefl.ective light.26. The
30, 3 &1 Sl fetene e m AR R e of e B o fetiegr,
idem@fBAtion dAG, Finakl A dochMenCérarydfhst, ey e Fhjpederti @D bW, birth
beadbond Iayer 27. The tanper-indicating printable

cergifigate, T65IdentanthopiBatian s gy Athehecyubt o 1fepigisatignoreliedsdegument.
printed i mage of a human face, signature, fingerprint,
al phanuneric information, a

31. A tamper-indicating printable sheet, comprising:

a retroreflective layer comprising a plurality of microbeads partially embedded in
an inkjet receptive beadbond layer, wherein the inkjet receptive beadbond layer is
formulated such that it indicates tampering; and

a reflector layer between at least one of the microbeads and the inkjet receptive

beadbond layer.

32. The tamper-indicating printable sheet of claim 31, further comprising a covert indicia

between the reflector layer and the microbead.
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bar code, or any conbination thereof. 28. The
tanper-indicating printable sheet of claim17, wherein
w@2@bormsbs ty of m crobeads detach from the i nkpet/us2005/027627
receptive beadbond | ayer af3§er image renoving |iquids
are applied to the inkjet receptive beadbond | ayer and
tanpering is thereby indicated. 29. A security
document, conprising in conbination: the
33! TAP BimpeRshdicdtind PriRtabl shbéterf SR@R320Wherea the 2ver@indica includes
docunent of value, wherein the printable sheet is
a symbels wei, degoart amheaanhivationdheteefurent of val ue. 30. The
security docunent of claim29, wherein the docunent of
value is a passport, identification card, financi al
34 d0he iper-igdit dtn g Paistablecsve@rof i apmGar furfhe casreprisingvarsinage
birth certificate, resident authorization or any other
prigied gpithe inkiet regepfiverheadanglayes| at ed document. 31. A
tanper-indicating printable sheet, conprising: a
retroreflective |ayer conprising a plurality of
35 nilbe chazdsndeating printablerdbectdd dlaim 3dnwherkjnatfter @ peptonwod the
-beadbond. | ayer, erei.n the inkjet receptive beadbond
R e T SR SRR e b Rl
ret’REhIR Ve HiaebQids LaMed frbatiHesRtish of BRSTErQBRe@ive IRr to indicate
m crobeads and the inkjet receptive beadbond | ayer.
tangEringhe t anper-indi cating printable sheet of claim 31,
further conprising a covert indicia between the
reflector layer and the m crobead. 33. The
361 TP eimpenthdi@dting Priptablt shbdtef she@t34pivhert Al the BantedMigd N
the covert indicia includes a synbol, word, |ogo, or
CORgRLISE dMHFHAK on thereof. 34. The tanper-indicating
printabl e sheet of claim31, further conprising an
i mage printed on the inkjet receptive beadbond | ayer.
37 3% he Tnepet-ambenting ipdinbtel shgetpf ichirmBdewbérest the prigtedimaB4includes
wherein after a rtion of the print i mage . .
o oFBiigosaes vl Pk ol derPenh ablisbiid ey Brmagon.
babd¥, 3k hiycshbih@&idnah@kbect i ve m crobeads detach from
the portion of the retroreflective layer to indicate
tanpering. 36. The tanper-indicating printable sheet

38.0f1"hg la%ﬂa—%nd'dicamg rp?li)&bferb%e&rcif gfa%g 3i1 "RPer comprising a layer of

adhesive attached to the inkjet receptive beadbond layer.

39. The tamper-indicating printable sheet of claim 38, further comprising a liner attached

to the layer of adhesive.

40. The tamper-indicating printable sheet of claim 31, further comprising a security

indicia viewable under retroreflective light.

41. The tamper-indicating printable sheet of claim 31, further comprising an overt indicia

on the inkjet receptive beadbond layer.
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conprises inkjet ink. 37. The tanper-indicating
printabl e sheet of claim 34, wherein the printed i mge
WO pabodms3 a printed i mage of a human face, sigPet/us®Ps/027627
fingerprint, alphanumeric i3aformation, a barcode, or
any conbi nation thereof. 38. The tanper-indicating
print abl e.sheet of. cl urt er co ising.a. . .
2f TR iRt e e driafab et of 51 el L WRFBT e YL inisia includes a
prlﬁﬁ%@qmﬁg@oﬁ Afhan R, sTRGut@MRGEpAL iafphhilHerR! infiraltisn, a
sheet of claim 38, further conprising a |iner attached
barcgdg, i@eamambloatlcadhe@pfxe 40. The tanper-indicating
printabl e sheet of claim 31, further conprising a
security indicia viewabl e under retroreflective |ight.
434 The Tdgper-aigiedtini pelindld dhgetficiim@ e whbeat a plurditpbMdlobeads
further conprising an aovert indicia on the inkjet

detagls BRMY the Itkied dersRAVS bapdbongblayerpéter Bpage e NAVING éeﬂwﬁg are applied
di
o e B ptoe BlodionF| G Ao HAELER Aty BURME U,

fingerprint, alphanuneric | nformati on, a barcode, or
any conbi ation ther eof The tanper-indicating
440N s5E B SOCHRER. AR SPTOHRGPE 1 & pl ural |ty o

m CrRhem gér -H@lcathy b AaBIE BReck BKEIGIM B8RRI ve beadbond
| ayer af i mge renoving |iquids are applied to the

i nk pelocureend of ivolge belzatbione praytenle slmgt tsanyseteil pyattashed to the
do(t:ut}ﬁ:erg% nd| cated. 44. A security docunent, conprising
'hation: the tanper-indicating pri nt abl e sheet
of claim38; and a docunent of val ue, wherein the

printable sheet is inserted or attached to the
45 g dbe pestitodocyreneof dam 4 whgeein, therdpeumensod welus s £ PagspArt

1de‘1]i§f1cm rc%hpfﬁlgr?cuﬁ?fggﬁﬁgﬁt é-H‘try lsQ%an%rsﬁlpO@ém&@ av1sa birth

ent | |cat| on ca I nanci docunent’, entry
cemfinae shsigert @nthofizataineyr aay vitsasechbrint dr 1d<ﬁrtnflcﬁtucom1teha,ted document.
resi dent authorization or any other security or
identification related docunent. 46. A nethod of

46 MaKihBBod of AARAE tﬁ&ﬂb@rﬂhﬂ@&n&r pritiadit encsh @6 n%ﬁgl’t}[el SSRGS
t he stzgs of : providing a |iner andapluralltyo

m cpuhednga llpafrandaﬂ plyra poddaicrapeadse plurality of
m cy glp %ﬁ‘? %m'bgéa(?né Hl% pldrgﬁty of microbeads into the liner;

coating a reflector layer on the plurality of microbeads; and
coating an inkjet receptive beadbond layer on the reflector layer and plurality of

microbeads.

47. The method of claim 46 further including the step of:

printing an image on the inkjet receptive beadbond layer.

48. The method of claim 46, further including the steps of:

after the partially embedding step, printing a covert indicia on the plurality of
microbeads; and

wherein the first coating step includes coating a reflector layer on the covert indicia

and plurality of microbeads.
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coating a reflector layer on the plurality of
m cr obeads; and coating an inkjet receptive beadbond
wo ayenimns t he reflector [ayer and plurality of PCT/US2005/027627
m cr obeads. 47. The nethod3df claim46 further
including the step of: printing an inmage on the inkjet
receptive beadbond | ayer. 48. The nethod of cl ai m 46,
further including the steps of: after the partially
49 eTRe At oF cRIm 40T futthbNBcRJHRMRE Stepséht Cia on the
plurality of m crobeads; and wherein the first coating
st epﬁmmmm pertion &f th@rmtqdelmaée Pbthe rgireiefloetived ayes dipar the inkjet
r I|ty of m crobeads. 49. The net hod of
recgﬁé‘fercﬁ gc}@o'})?i ‘%fel"rnef i ncl uding the steps of: renmpoving a

por dewachind a bealpy ohtettrdffagee mitroteads fbmahepbigioh iof the inkjet
| ayer fromthe i nkj et receptive beadbond | ayer; and
recgpi vedieReRpnd E;Yelﬁlt%mefe;?)’dlﬂdl?"é? FEISFINSCt i ve ni crobeads
fromthe portion of the inkjet receptive beadbond
| ayer to thereby indicate tanpering. 50. The nethod of
50cThe mettﬁ)d oflekirei4d, whexejprthepected iagge is semeved\fen fheankjet
t he |nkh receptlve beadbq nd. Javer i mage removing
recepiiNg Readoand layer dmpgs 1589 VEE HAUASm 46 further incl uding
the step of: printing an overt indicia on the inkjet
receptive beadbond | ayer. 52. The nethod of claim 48
51fThetthethod aft¢laion A further mchdingfthe stepefing a Iayer of
adheS| ve on. t he jnkj tiv ad I
The PREYIRY! QFT IPdICIaIOZPG[hefn th ecest|“Ec dgg e IF ﬁe step of
appl ying an adhesive to a substrate,; and stripping the
liner fromthe plurality of mcrobead. 54. The nethod

52th%er5& C¥aemt41$é|drth%nqmﬁ@ther§éepsq ep of: inserting
@&Riﬁgmlgge{to\? giiltegfm%@ thé}ﬁ'kfeﬁéc@ 1\@56%1 an)ée?r eet to

docu e nmeth of ¢
mhereln t he docunent of value is a passport,

|de i fi iQn. car f i nancj gl cunen entry pass,
S R RAT EHF G gt GFBnEgRY R BEr ¢ 1 11 ot o
applying an adhesive to a substrate; and

stripping the liner from the plurality of microbead.

54. The method of claim 51 further including the step of:

inserting or attaching the tamper-indicating printable sheet to a document of value.

55. The method of claim 54, wherein the document of value is a passport, identification
card, financial document, entry pass, ownership certificate, a visa, birth certificate,

resident authorization or any other security or identification related document.

56. The tamper-indicating printable sheet of claim 1, wherein the inkjet receptive

beadbond layer further comprises a cross linking agent.

57. The tamper-indicating printable sheet of claim 1, wherein the inkjet receptive

beadbond layer further comprises an organosilane.
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resi dent authorization or any other security or
identification rel ated docunent. 56. The
wo ameei7edndi cati ng printable sheet of claiml,pehyesm®002re27
the inkjet receptive beadbsésd | ayer further conprises
a cross linking agent. 57. The tanper-indicating
pri ntabl e . t of.claiml, wherej he inkj et
sof Bk RS T gy Rep b T B echhfle o beadbona
supp@alasiih aoma&8vithlihe iflgeqedeptinebe@bbmplapéd. nt abl e sheet
of claim1l further conprising a beadbond support | ayer
in contact with the inkjet receptive beadbond | ayer.
5q, o , ot abl £ ool ‘
ot L R aed A e hAT e WRORE, 1@ i olle
beadhopd ilzes fuather omsprisen kicrigs Hakeing ag&d. The
tanper-indicating printable sheet of claim17, wherein
the inkjet receptive beadbond | ayer further conprises
602 The K ARNShdidd ﬁ%tabﬂ"'ﬁmeh%f&%rjn‘ divhafeilGe PAK; &tr@é@pﬁve
sheet of cla|n1f further conprising a beadbond
beadhopddayel fuyidier ¢omprings ae braanesilandhie i nkj et receptive
beadbond | ayer. 62. The tanper-indicating printable
sheet of claim 31, wherein the inkjet receptive
61 baae lpanstrligdiedtinigPrinfidle SHRBIUTickeS 1T faftB&Scokmpingth beadbond
agent. 63. The tanper-indicating printable sheet of
suppogl layes in conipe vaththe frkjetdrgeptive beadpend/ @ygeadbond | ayer
further conprises an organosilane. 64. The
tanper-indicating printable sheet of claim3 1 further
62c dip tdnspengndic hmahbmndlesthpparficldimyddr whareaotht atdjetwedelptive
t he i nkjet receptive beadbond | ayer. 65. The nethod of
begebniforlt TEr GPHRe A FHik) HOPEEMILT vo_beadbond | ayer
conprises a cross linking agent. , 66. The nethod of
cl aim 46, wherein the inkjet receptive beadbond | ayer
63f (The kasmpes-ordiedting priafably hasicdiclaame |, eiereifhibe mkj¢taccepfive
ﬁ%rther cQ risiQ%ﬂ%he step of: coating a

aim4 {
be‘ggagkﬂgf%ﬁpﬁ%?¥nvgﬁéﬂl%ﬁa? e ?%kjet receptive
beadbond | ayer.

64. The tamper-indicating printable sheet of claim 31 further comprising a beadbond

support layer in contact with the inkjet receptive beadbond layer.

65. The method of claim 46, wherein the inkjet receptive beadbond layer comprises a

cross linking agent.

66. The method of claim 46, wherein the inkjet receptive beadbond layer further

comprises an organosilane.

67. The method of claim 46, further comprising the step of:

coating a beadbond support layer on the inkjet receptive beadbond layer.



