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SECURI TY DOCUMENT | NCORPORATI NG OPTI CAL COMPONENT Thi s

invention relates to security docunents, and is
w@aosioeivbar |y concerned with security docunentBCT/AU2005/000021

i ncorporating optical components which have at | east

one orientating |ayer providgd on a substrate and at

| east one layer of a liquid crystal polyner (LCP) over

t hes EITYE : INCORPOIRATING OPTROADTOMPONENT

di 3 mﬁ.jr-?f@rgrgm ;NyTel T)piﬁ1 cal -gonponen ang}% et nod

of Mmuifraehton relatedhte seanitp doenments)qrichisepartisularly concerned

applied on to at |east one surface of a substrate
wilh Beoiity| dasirppaieccamORaId Pl camBasT kbR haye qt least
onl‘éIr éfr?éﬁ"[h{ih@Ef@ﬁ'@”&%fdéoeoﬁ%%hﬁﬁrétet5hd e 104dietia iy of a liquid

ayer, an en the nonomer 1s cross-linked to forma
crstalyialyrmey SL@P) over thel griemtatirigdryer.ayer . |1 f required,

oy s Fiontbon Bitioss yRhisEs i mult s 3] Bpmpgpgpt and a
me%bH‘"&f%&ﬁufg% & Gn WHich ahaRintstig ' Biyer &5 appliedenused least one

I'n opti cal el ectro-optical devices, such as in the |
surfaoef afc Busabsifatel qufd acglessaplatel Bslayen athnen-arass-linked liquid

b i i ng,. and I . di
orl RS Shors S BRI GRS il S e monomer
is'gdreegﬁﬁ!éed hat fdhe dniguid |Ry@aliaet begmero(rORErEger. If required,

I sclosed in US 6,160,597 ctould be used as a safezjgu rd
adaijinas prieoiatingriayersiang kawid evfsialdgyensdnay & appli @rm more

ol r %’fﬂwﬂﬂﬁfﬁeﬂéi{vgtd}s racti ce because we' have found

Tucture of at | east one

or i efHedkl RLMi-@r $tnsttates! eastbenmsedCh lopyieal laadkslectro-optical
sufficient adhesion when promjde% on a flexible . .
deyigest sHeR ast inatheeBANUCtHE: Aitiakid ¢rystabeafip) I Which the various

. o , ar
orREIE A BRIl R P BBkt gourmoses
exaderiat eflsoi bbes epropdsedd duaineing s muliti-tgyesir eptieal components

ST S IR e R AN
an:?;g?é)'gﬁgt H’&?A‘fé\/ejr”_t@'brﬁég E’ﬁb‘% diftichi® ith Nvaefies decause we* have

e to proVide a security docunent incorporating
foamd tpticcaiultetayposbuttuse of lat laasy ©ngi arigrdaibeg layepgnd at least one

60,597 which.is rgbust and able. i t Qs r
Lk Satsraes e R Fon oy Brfedy i, A9 0s! fUtate of a
seBlLfREdddudsent, for example a polymeric substrate or a paper substrate with a
polymeric coating. This problem is particularly exacerbated with security

documents which are in frequent use, such as banknotes, which are required to
be robust to withstand wear, folding and other rough treatment when in
circulation.

It is therefore desirable to provide a security document incorporating an
optical component of the type disclosed in US 6,160,597 which is robust and able
to withstand rough treatment without significantly affecting the optical properties
of the optical component.

It is also desirable to provide an improved optical component for use as a

security device in a security document.
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of the optical conponent. It is also desirable to
provi de an i nproved optical conponent for use as a

W@ e@ane9y2 device in a security docunent. |t is PCI/ALZ005/000021
desirable to provide a nethod of manufacturing a
security docunent or device pncorporating an opti cal
conponent of the type described above. According to

one i agph eqfdéglf"aﬂlé“‘t iRRe BNRINOS ot H\‘éﬂh@%&térm% a security

security ocunen ge i'ce conprising:. a
docuntiention geaticd erasirpormmgaae ropdicab cbynpenient wdittaei ype aescribed
opt|cal conponent forned by at |east one orientating
abp¥§er and at | east one I|qU|d crystal polymer layer in

Conhﬁ%gﬂ\ﬁé h[otgﬁe 4Rt ¢ 'fﬁ% |rvegtion, afﬁbr@nls provided a security

I nterne | ayer row ed bet ween t he opti cal
documeohendevice cohprisirtgst r at e whi ch i nproves the

dh th tical t.to.th b
The & sxaras el o€ Basf SREFAYET P! BT LRI e
| aygp. op?li&ﬁl Eaﬁnﬁ;oﬁéﬁf ﬁfr##élobw BEldaist BRE driyRdting Rlyadepdant least
hydroxyl term nated polyner. The priner |ayer may al so

ong rhnquwbmyatat polysnei Ia}@mn do@iacémtrpﬂh@ Qarlaﬂmng fkayeEtanshal

t he Al GHTes e By Bl ouDap oy ept i o ihEpt and the

subaaE vAfich A iBvcs: the Adhekion ¢iRe ioptiog! compesentitokies! sabstrate.
uncross-1inked hydroxyl ated acryl ates; pol yurethanes;

and Thw nlermegiais éaves pieferablyo PENESES | atRiENeElayR)) eind more

preﬁg @);&Qttl%) (gnenﬁriérolig(lec (')ﬁr#@?néscon‘@(&g;%l ’ﬂe?rﬂﬁ‘)’aﬁ@é‘fp%?ymer The primer

layae ehay atsy ickideal aossHinkerfior exdrnpld aimuliefsinciitrealtigpeyanate.
of prinrer my var%blfor di fferen

EXamAieR &t Pﬁ@eﬁa?'é'it e PRI Hbing 'tnxg%tm%\ac o iygmyéaermma‘fed
po&%e it a‘?&kg st Bb|y%lﬂl|(})feﬁé ﬁlﬁpfe thgsRlinh F"unefoss linked

ne preferred enbodl nment
hydifoxymidst aetyaies; fpolymrdilifanms aapd! ver curingat @nioaic. ‘or cationic

U R GHBRE By T B 5o s
Zlehﬁ,ll’? %Bﬁfgl&e% Wniﬁﬁffﬁrdc%ﬁlle?cé?@% he@iings; aid b&l%%ﬂl imides,

transparent biaxially oriented pol yneric
mat dhedypé afprimerdnayyenhtar different agbsiraies iagonientgiing layers.

Pré"r%re%i??g pnInheer 3! %? 8 isY dgeg %olt %ﬁbgt%%tlgﬂf affect the alignment

of the orientating layer.

In one preferred embodiment, the substrate is formed from a polymeric
material. Preferably, the substrate includes at least one layer of biaxially oriented
polymeric material. For example, the substrate may comprise a base layer of at
least two films of transparent biaxially oriented polymeric material laminated
together, such as described in WO 83/00659. The substrate may also include one
or more co-polymer layers on one or both sides of the base layer of biaxially
oriented polymeric material. Alternatively, the substrate may comprise a base
layer of paper with at least one polymeric coating, e.g. a co-polymer, provided on
one or both sides of the base layer.

The substrate may also include at least one opacifying coating applied on
at least one side of the base layer, particularly when the base layer is formed

from a transparent polymeric material. The at least one opacifying coating may
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or nore co-polynmer |ayers on one or both sides of the

base | ayer of biaxially oriented polyneric material.
w@\dosneas: vel y, the substrate may conprise a bBGEAU2008000021

of paper with at |east one polyneric coating, e.g. a

co- pol yner, provided on one @ both sides of the base

| ayer. The substrate may al so include at |east one

comipistefyy togercrt sidacR ithE WPahsHarbRstibifge s e redtivellg the at
base | ayer, particularly when the base layer is forned

leasi GRELRACHMNILAENNIIBRY RElY parially couer thensanrapareatsubstrate so

v £ j | i f ac
as 300 2F et BloerkBeTRAHER i Mibdab Ty 1< FREquea by the
opheifyihg coatimgraci f yi ng coating may only partially cover
the_transparent substrate so as to format |east one )
tr aﬂ'i‘ﬁé?r@wafﬁ'& layshagd the ligeid cirsiehpelymesilayeyvany bempplied to

L . . . o
col o NI peEerLt Mo By, 5L Bl o, b ions
securéy enidvices vehich anay die tfiachetistor ahsthef arrticlsamspch 49 a security
formﬁ st and- al one security device which nmay be
e

dogymgBhed to another article, such as a security

9 . i et ata .
okt SIGHONBIAG L U 1818 M) IS LOILE overa
selestsidoregiat ot hegisnd st thet subdtate ekangkampleo foraa securitytdocument

docunent whj ch inclyudes. a transparent portij.on, or
whigh inglides s trapseateat PagiongrevindRy. Me.oliemating iVerancipe LCP
layBPPhaye heasblled Whbll Withie 1Ré eRelTofti8 Mn@l@ﬁ){"’partial}y within and
partially within and partially outside the area of" the
paitiaty oviside thehateayoidhe svindowher whollipautsideether wimdost i ng

| a is: preferablv.in intimte.contact wth the, L

| ayahe' HARGRLASY i ro@aily iF FERAE SollshbmiavesoP tayer
Theorientaling tagit preferably sombriass & pheiaririmeh@lsdr, such as a

pol ynrer network (PPN - synonynous with LPP in other

photor@eitates) polyiaer etwedc(PFY +n sysomsmens with LPP in other

; , t : t j & A r.nQr .
itepfis; Sich nsidUscBRN s Fatdhl KB, 8'eha 68 Aiehts of which
areoricerparatety heegie oyneferare! ilisstead rojritbecPRXeRleeNMe orientating
orientati ng Ia%er, such as a pol_%lﬂm_de | ayer rubbed in .
layghay FerPTish & mare) cRventquaingrienating dayel: sHgh&s adrolyimide

|ayggghS e iln{@ﬂ?i? gw?gt%gibgrg lgyggﬁlﬁig@gpv%éhgﬁir% off8BPLAE obtained
by obligeatspatietihg voihi 8idatAmbthary possibitityi isutl sipplgpm FRMdayer to a
conovrénttilaﬁaﬁyugrslérqt%%e% layer previously deposited on the subsirate.

The LCP layer preferably comprises an anisotropic layer of orientated
cross-linked liquid crystal monomers. The LCP layer has an arrangement of
molecules having an orientation determined by the orientation of the underlying
orientating layer or transferred therefrom to the LCP layer. The LCP layer may be
photo-cross-linked by the action of light of a suitable wavelength and retains the
orientation of molecules predetermined by the orientating layer. The photo
cross-linking fixes the orientation of the LCP layer so that it is unaffected by
extreme external influences such as light or high temperatures.

The security document or device may include further orientating layers
and/or LGP layers. For example, two or more orientating layers and LCP layers

having different orientation patterns may be provided to form a stack of
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The LCP | ayer preferably conprises an ani sotropic

| ayer of orientated cross-linked |iquid crystal
worwenetds2 The LCP | ayer has an arrangenment of PCT/AU2005/000021

nol ecul es having an orientation determ ned by the

orientation of the underlying orientating |ayer or

transferred therefromto the LCP |ayer. The LCP | ayer

oriemyativh RRetDand LEP layskeohn Bysuiserass b @liscddsdd BHUSHaténts Nos.
sui t abl e wavel ength and retains the orientation of _

5,692,661 agd &é@@@im thedceryientse obrwhighatirendneerperatedhlgerein by

re g,t]é)ecross-l i nking fixes the orientation of the LCP

ayer 'so that it is unaffected by extrene external

I nf IThensesuritydocament ohidevicehngy dispelriciog®r Iafess, such as a
ecurity docunent or device may include further
rekRGtahtayYener | R arizing/layen dron syample, FUIS Sadem dlo, 1§d44,428

809 £ NN 4Bk e R T RHEITI AT Y e syt
The ?Iadkingﬂayéranaga:biecmgh_ameabrgerged pb{y?ndall\gly@tmg)rlggzagg l/vith a liquid
suybstrate as SCl 0osed | ents S , ) .
eristl ReIBST 2'9635 RS R Kygraddesderipan dbe golariser.
AR e, 1O RETRPLY AR b8 4938l Bing layer.

WOH8/62077 alignidses ailingal pplarizeF hetweambhe oridGtRmrelayer and the

subSa " ing el sBEToPL e ofibe ! RellEiRce Bigbiorey a tinear

RO1z8F,| SeNEplichl el pRRIue] ' ti i
ponetzvvor k (PE’II\I) Wi teh apl [ quﬁdﬁ&sfém%ﬁeﬁe@%%?taéﬂ% layer in

cogb#nalion |mayekde dviewedi ¢/sthge aadleglet potasizer.t finstead of requiring

| ari r forms of polarisers may be

Cf#%ﬁ&%ﬂ%l’&tﬁ?fﬁé%%pﬁ%&& ng | ayer. \B\D 98/ 52077 d

di sThesgstical compahenPionheddsy PRt ¥@Abinakien &F ke LEOP Riyer(s) and

Jayer and the substrate. If the security docunent or
origatption layRNldeagy gontain xe oF mpredidderskpages, fuches deswibed in

' f S; .CB |

WO B IR 1ia R eSSl BYSHIeE i crnapgig when
thesoptidad cpoipmmnieneis, held bebacetwe paldrizereggand one of them is rotated.

cross-pol.arizers to view the effects. The optical
ConBCRBINING I RRRINGS aBRESLQl e MAETBRNinarRdS Brgsded a method of

makif&t(fig ANt AR e diide dofiBysingnt ai n two or
| es |

nore h en 1 nma , such as descri " WD 00/ 29878.
Theprovidinges swlysitaie swhinbs dnchadigs radvlealsé corendayer of polymeric
m ornq_eal ed when the optical conmponent is held between
W’pol arizers and one of themis rotated.

applying a primer layer on at least one side of the substrate;

applying an orientating layer over the primer la;}er;

aligning the molecules of the orientating layer; and

applying a liquid crystal polymer (LCP) layer over the orientating layer.

Preferably, the orientating layer comprises a photoalignment layer which is
exposed to polarized light to align the molecules of the photoalignment layer.

The photoalignment may be subjected to a first exposure of polarized light
through a mask to form local regions having a first orientation of molecules, The
layer may then be subjected to a second exposure without a mask using a
different component of the polarized light to form local regions having a second

orientation to form an orientation pattern in the orientating layer.
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According to another aspect of the invention, there is
provi ded a nmet hod of manufacturing a security docunent
W@er00d0§396E conpri sing: providing a substrate wdT/AU2005/000021
includes at | east one |layer of polyneric material;
applying a priner layer on ag | east one side of the

substrate; applying an orientating | ayer over the

pri Mlerha@Rly, 4 bashiabdoh PatEm ARy 188 i&méd e the Photo-alignment
orientating layer; and a%olylngallqwd crystal _
layes|aneéer (edRPP layer withew &%U%ﬁ oé &t Beiskigfarag@mple in a variable

oripffe Bt Task) of Ul heoed Sileh 8BRS Bindin quitemational
PatérgthApplicationdNot \e OUB/ 3811885 thé dditemizobbalHich @stincorporated
| ayer. The photoalignment nmay be subjected to a first

heegip yueterenceol ari zed |1ight through a mask to form

I . , : . . I _

o the] EBP TSI K9508 gl 3 FBRCE ) BE g oyt

moMdriengt t tha sdricrsatirg daydirfdrel enbsssimiingethe aforidngers to fix the
olarized light to formlocal regions havi

.P gnt | ng a second .
origptadipnaof dhet bavigr aysial omolaauias @s slatersninefi by hihe underlying
QL [ | ayer. Al ternatively, -an orientation
0”%{31@%35 ‘5}3 be formed in the photo-alignnment |ayer
andPoeferfeel diGBotimyants wif tihe preddm inngention willmok ,bef described, by

le i 1 abl i nt| . | . .
wa GHEXRERIP GBS JitrigisTenge RS RERampaYg drawings, in which:
I nt i pral ; ' ' : :
L i 05 EHOR ORGP G, EIHAOSABh: hesecrty
devieé én encerdanie wittPthedpesntiosly be forned by applying a

" ayB19ind e Sehamete SeftondRaiel peCoad Bribddiht o & secury
defitb & baboanes vilkethlel igverttiopr yst al nol ecul es as
determi ned by the underlying orientation |ayer.

Pr eFigure d3 daba dsahemalicosegtian Hhreseht an nemhepibnenti pf a security

. d ri .exanple only, with
do&i&gﬁﬁwﬁé@s&%ﬁ% ‘é"ﬁ%&%%?ﬁ’%‘ﬁ‘gﬁ%dr awi ngs, in which:
Fi gFfgird 4 & a sohenatid sectiont inpougth rongiified sesdirity document in
enbodi ment of a security device 1n accordance with the

acGafanee vAth thpdayantioni s a schematic section through a
secefhr&BRY TBALmalic 2eEfGH firbYigh another embodiment of a security

document in accordance with the invention.

The security device 10 shown in Figure 1 includes a substrate 12 formed
from a polymeric material, an optical component formed by an orientating layer 14
and a liquid crystal polymer (LCP) layer 16 on the orientating layer 12, and an
intermediate primer layer 18 between the substrate 12 and the orientating layer
14. The orientating layer 14 preferably comprises a photo-alignment layer, and
more preferably comprises a photo-.oriented polymer network (PPN) of the type
described in US Patent No, 5,602,661. The photo-alignment (PPN) layer 14 is in
intimate contact with the liquid crystal polymer (LCP) layer 16.

The molecules of the PPN orientating layer 14 are oriented by selective
irradiation by linearly polarized UV light. If a mask is placed over the PPN layer
during the irradiation process, an orientation pattern may be formed in the PPN
orientating layer 14. The PPN layer 14 may be subjected to more than one
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device in accordance with the invention; Figure 3 is a

schemati ¢ section through an enbodi nent of a security
waelomanesss2 i n accordance with the invention; FiBCr/auZ005800021

a schematic section through a nodified security

docunent in accordance with tghe invention; Figure 5 is

a schematic section through anot her enbodi nent of a

e@ﬁ%fé ty &ﬁé%%omﬁoﬁ&ﬂﬁr&aﬁﬁ&rg g?lérﬁ%di ﬂgﬁ”ugée?}gduce more

e security device 10 shown in Figure 1 in
cosujex patterri2 Ih wased Wheye aaupitdrymerieotatiengpatédrn iamequired in the

orHEY 48T ar e §sPER Fey bl hsBiees Woaobinpies exposure o
Iin%ﬂ%rﬁo@éﬁﬂﬁj lighte ithdut ANhadR, bR fErRLtivalye i !di‘%ht%tjﬂ/@ffayer 14

etween the substrate 12 and the oriéntating | _
may beneonyerdianal origniadipgriayer siakf 23 abpelyinaidpriagersrubbed in one

R8P i B AR50 b R S BRefng i
Siggscri bed in US Patent No, 5,602,661. The
phot o-al i gnnent (PP layer 14 is in intimte contact

wi t HhenkCPi lguptl 18rgreferpblysamprisgs_am)anisgteapic dayerhef orientated

' y er . [ r.L ent

or g R o i oyl iR i Bab B Brip o i ihed by the
undedying drieraatis kayies 1. ardokysttition &f RR&! liayte erydtdli Melecules in

the irradjatjgon process, an orientation pattern may be i
layiesr 'S iexe BypR RhACERSNNIRG cprocgss.THaIchpRs| gpseribed in
US4 dYede subjected to nore than oneexposure to

different conponents of linearly polarized light to

pr odheepolpmericosqidstratp it prafsrabiy corpeiseste tmmaparent, biaxially

o T T SL 6L S b T st mmmr
suBst$4tBg | 1S RPS have hdehnadid éﬁd%_%é%!lf &l tH% H’f&nu‘f‘%c&ﬂ%@f flexible

a mask, or alternatively the orientating |ayer
sepity dostmants,osdh as bankrntesgfor Apstratiac lcuasnay and the currency

of BBl oo AR B o 0B HA Pt A REn  securty
desipytdopiprizingvahhorntingTFPNOBYbARAE skPLEPERgBRR! Applied directly
conprises, an ani sotropic | ayer of orientated

apelaéer&o Ri thite dlexibig isgbsirgist iarmad fararar inpluginchagpalymeric layer in
i ERAGHLRRLE! P A5eufASRE b BRuRpLFTHHE Brntaung
(PIN) éayarets the substrate is not sufficiently robust to withstand wear, folding
and other rough treatment to which the flexible security document or banknote is
subjected in use, without adversely affecting the optical properties of the optical
component formed by the PPN and LCP layers.

In the security device of Figure 1, the primer layer 18 is provided to
increase the adhesion between the substrate 12 and the orientating layer 14.

The primer layer 18 preferably includes two components: a polymer
component and a cross-linker. The polymer component is preferably a hydroxyl
terminated polymer, such as a hydroxyl terminated polyester. Other suitable
polymers inciude polyethyleneimine; hydroxylated acrylates, which may be cross-
linked or not cross-linked; polyurethanes and UV curing anionic or cationic
acrylates. Suitable cross-linkers include isocyanates; polyaziridines; zirconium

complexes; aluminium acetylacetone; melamines; and carbodi-imides, The primer
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| ayer 14 is fixed by a photo-cross-|inking process,

such as described in US 5,602,661 . The polyneric
wGausvebe 12 preferably conprises a transpar eP€T/AU2005/000021

biaxially orientated polyneric material, such as

descri bed in WD 83/00659. Polpyneric substrates of this

type have been used successfully in the manufacture of

is prersidbe pressletiod SPMETRNGIR not deile@elbaidkdtahe photdblignment of
Australian currency and the currency of several other

the spieewles jn the RBNOrigdainglayeti scovered that when a

ana 1 Rrersifed EietfaR o BatiaRn g B Bty pvde of¥Blre 1, the
prinfemiayét 68i Bl plivbisinr fdletidroteredsifau® on orckidd 8Ot polymeric

golyrrerlclayer in the nmanufacture of a flexible .
suggtraie 19 anstafienremonal aties pomestsalyrntod; splutien mentaining the
onbEE o @yl B BRI BN BRI SERES shiper aver 18 o

fortm ekt reiehtatinguayeh 12heTHd subdtlate Sedhentdrietbandehe PPN solvent
banknote is subjected in use, w thout adversely
reOVedt i ng the optical properties of the optical

CO"W&%PQIQ\Q/?%E?% Fﬁ/ePé?Sra%W\Eﬁ@%g-ﬁp a hig¥eisss ﬂ)é‘tX\fBeré?lSabout 2 nm

security Igure 1, priner |ayer
anpr aboutetbd am Toeepisetotdriendatives polynzet veteork KBPN) should not be

sof 214 308 A S e JBeb HBL RN 4% BE b, e
priffSaP&H e fitfhsta GHehg-ddHdsile bJrLt?bgMér?e}ffheCPP’ﬁngegmsand the

referably a hydroxyr termnated poly , Suc _
pOEWrderm(wbstatm T2atrppeingbsit das asd deeniovad! thap the pemer layer

include polyet hyl.enei m ne, .. hydroxyl ated acryl at e
18,g15¢ 1 igB et M YRR S/ sBLHerRRL I MET by PPN tayer
14R81d/Hedidt@ ramd UV curing anionic or cationic

acrylates. Suitable cross-linkers include isocyanates;

pol yagi PP leyer 14 iscthenuswijeetedeioeat legistieing axposure of linearly

I t.ane;: am ; carhadiphim ,a AN
poRFEed AR BoisriEler Mg EicleflEs & B3 PPN 14 retprably, the
PP Veyes elldyisaduigedieti e apfint @xpbsgrentindug atrhaskab ehel ésmponent
in the PPN orientating |ayer. In a preferred nethod,of .
(e-garille d?:‘PamPHQef’ﬁeo @(S*’tﬁrfsl‘99I o Eéf%'F" F'F’@%'r gegiong Hpaving a first
: IS sEduH 0
OrighMeREh Y filer o cCoSRId EfnodliBtt OBnEP (Briiet R the s
componeal) aff palakzex ilight wsibbukat mask sl that otheonegions rad the PPN

Iaytgla &a@?%%ﬁgéﬁ nptr‘%g@q;iﬂ)rﬁg)l ¥({§anr aH ec%r\ll\elorﬁgticgnpg%eirns inaﬂ?elz io(F"igntaﬁng
PPN layer 14.

A solution containing liquid crystal monomers is then applied over the PPN
tayer. The liquid crystal molecules assume the orientation of the underlying PPN
layer 14. The solvent is then removed and the liquid crystal monomers are
photo-cross-linked by an exposure to light of a suitable wavelength. The
photo-cross-linking process fixes the orientation of the LCP layer 16 so that it has
the same orientation pattern of the PPN layer 14.

In an alternative method, an orientation pattern may be formed in the PPN
layer and/or the LCP layer without the use of a mask, eg by a variable printing
process in which the PPN layer and/or the LCP layer are printed in a pattern

representing the orientation pattern for a latent image, or by a laser writing
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formthe orientating |layer 12. The substrate is then
dried and the PPN solvent renoved. The PPN | ayer 16 is
w@e@beesabl y applied to a thickness between aboR€T/2UzN095/000021
and about 150 nm The photo-orientating pol ymer network
(PPN) should not be soluble g8n the priner solvent,
However, when the PPN |layer 16 is dried, the priner

prdc@é@ruéﬁ fePrsEfﬁbé\ |a48roR0 Waitd e85 chém@wbrb@taweﬂnfctﬂnanﬁﬁwe latent
| ayer 16 and t pol yneric substrate 12. Surprisingly

image Has’thﬂ sﬁPMe@Melf (ﬁm{pi’t e LOR lsyprer Bodly dhese f&ﬂ°§63595 are

el BFRSETEAR 1 SR 56, 1€ RSP PRIER comoraia

heteiy &y réﬂgreﬁcé hen subjected to at |east one exposure of
linearly polarized Iight to orientate, the nlpl ecul
i

t heTher\prlelyt@ﬂon@att&ref et 4@ yseouRly misNiqeaph Figurg s1 Ts norma"y

RS ST RAT 0 TR e e
usﬂt‘ngIr mdsscmlgn@@‘so nSItémahmj;rl] atlie L%cumnty edhgvitesor1 Oamnlay hiaolude a
0 a second exposyre to the ot
reflasifro BERIOT BfDQIERY JRYET (ot SHPYRDGD Hes ubSiedhe, 13%uch as
dI88 d%%%l lr‘?gU%”SG ?{14 uBg BPNWEY OB/3bye i cMlents of which are
entati rman orientation pattern in the

mo@rp@mteﬁ he@nPBw réfayencel 4n this sabet wish acrefiealon |Ia;@rlqr@p@lanzmg
crystal dP'orrers is then aggl ed ove{ t he PPN |

layBhDaneqA dne QR Iy SR IatEN PRI, A, g viewed
usﬁwg% Qlﬂ%@%%hﬂﬁerpp'\' | ayer 14. The solvent is then

nove liquid crystal nononers are
phoﬂ' becseawity davize BY ah Fgwesdr mayobei gitachsd o any article to

oA i P BeBS85, LAHE, BB artcutery

ap?%mé‘QoS%rW iRRUMEE Pt tekghsolvhidre rétiiivd @J‘@becﬁén against
n an alternative nethod, an orientati O@F;oatte

copying canek ¢ountarfeiimPNMhepethea aaEWityt oviee J is do be a¥tached to

el 9y Rl 150 B ke 5Rbyabl BB i

suace Bf i Qubstraie 1RaAkermativelyr H%ﬁPi\h@ndi hEPolaiyerd M iaod 16 may
attern for a latent_ inmm

pertiadiyr éﬁ‘ﬁst%lwaﬁesgfltﬁ %%%Fat?o%grr fore ingfance when the

o ) G 81419 8 L3 1o,

ar eReferring to Figure 2, there is shown a modified secunty device 20 which is

similar to that of Figure 1 and corresponding reference numerals have been
applied to corresponding parts. The security device 20 differs from that of Figure
1 in that it includes a second orientating layer 24 on the first LCP layer 16 and a
second LCP layer 26 on the second orientating layer 24. The second orientating
layer 24 preferably comprises a photo-orientated polymer network (PPN) which is
applied to the first LCP layer 16 in similar manner as the first orientating (PPN)
layer 14 is applied to the primer layer 18 on the substrate 12.

The second orientating (PPN) layer 24 is preferably exposed to linearly
polarized light through a mask having a different pattern to the mask used to
produce the orientation pattem in the first orientating (PPN) layer 14. Thus a
different orientation pattern is formed in the second orientating (PPN) layer 24
and consequently when the second LCP layer 26 is applied in the form of a
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described in detail in WO 03/106188, the contents of

whi ch are incorporated herein by reference. The
w@eriosness: on pattern of the security device of PE/guU2M®5/000021

is normally invisible when observed in non-pol arized

l'ight, but becones visible when viewed using.

cross-polarizers. Alternatively, the security devices

sollifloA®f lidifd ARstal FhbARrerandaBRstoctroasMaked itéifxgtHeapsaentation
(not shown) on the substrate 12 such as disclosed in

pattsnG the seqosd dCRABYS82820 2 difieresdmediatrs from i st &GP layer
g AT

witB! diffetaiti Obentalien pedierhdlesacuritptddvicys pafidiehaveasnobe complex
viewed using a single polarizer. The security device
n

visyel effegts grdavhichwaniseorg matsivdonmationinihe okiebtation patterns can

royi a means of verifying that the article is
be%ﬂ?ﬁ%ﬁ%‘c, but is particularly applicable to security

doc e B shows Greembotinsdnir efqaiseeudiyodemiment 3@ ascordance
_copying and counterfeiting. Wien the security device v s
withothes nvgnHian Awhigle FaNRSeEna RISPAER P UOStEAle FraId, pERCifying
. f . i
vy B2rblRel S LT BdRrE aPhte SPUFIe| BAyARkAN cover e
sulasteateCB1! &y €foamld tadsidrenbypartidy parwirddw’ S8vét thke security

doduett 30 I 31 1Eah St PGS ok BAGUTY dshod Gpmprising an

ontéﬁl‘é:ﬁhb_ léyérgsw%? ﬁggqugdﬂé&%tal%@mér n@yéroseflzu% er\ﬁwéﬁd._ As in the

e”i s” shown fied security devi ce i 'S )
emdiadirhant ob Figure bfa pirinerelayendd isopriovigieshbetpen the orientating

referen nu al s,have been applied to corresponding
Iayﬁéﬁggncﬁ-ﬁg %@%&r@h ?Iﬂdevi ce 20 differs fromthat of

Fi gghe shidsfratd 81 of thd 86duilgslosurRM®Bd shiowenihafigne 3 comprises

| ayer 24 on the first LCP layer 16 and a second LCP

a hasgelayes 35nantolymemiayeisi 3aaeYidgd afy each giderabthe base layer
a5 80 Ba8 TSP 558 POIEIREAL A oG 8Rahy orintated
polpidr efatedial hend i thet pofiimérayiayers6 3m arenmipraferateynéormesd from

the first orientating (PPN) layer 14 is_applied to the
commalyraers, speh afep@lmethwr@g‘éPp%éoaéenerh'éogg%faﬁoapp?'cagons’ the
cochEEbTALR1 g YBaged i abypep A emited

di f Teeeopagifyirigeiayetso 32 prefeasklyusmdptise coatings containing at least
one opacifying pigment. The opacifying coatings preferably include a major
proportion of one or more pigmentary materials bound with a minor proportion of
a cross-linkable polymeric binder, such as disclosed in WO 83/00659. The
opacifying pigment or pigments may be selected from a group including titanium
dioxide (Ti0z), calcium carbonate (CaCOsg), barium sulphate (BaSO,) and zinc
oxide (ZnO), although it will be appreciated that other pigments may be used.
One or more layers of printed indicia 39 may be provided on the opacifying layers
32.

The orientating layer 34 preferably comprises a photo-oriented polymer

network (PPN). As in the security device of Figure 1, the primer layer 38 is
provided to increase the adhesion between the orientating PPN layer 34 and the

co-polymer layer 37 of the substrate 31.
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produce the orientation pattern in the first
orientating (PPN) layer 14. Thus a different

w@eriosness: on pattern is formed in the second PCT/AU2005/000021
orientating (PPN) [ ayer 24 and consequently when the
second LCP layer 26 is applned in the form of
asolution of liquid crystal nononers and

g Q%ﬁ%%@?ﬂ légé‘rk%’ nidy bé Yo frbhetieéame matdr@tllsnas tdeecnbed

er 26 has a different pattern fromt
with irefereneP 16 Figure1, e PhérePEMEr MY CENpIse al hxtGLrozsyl termmate‘d

ool 3 B e i, 58 T 3B, Mg o
adiBR6n PRIGe&P I PPN bRdmtatieg emraandd \Ahe co-palymst ¢ayer 37, the

more information in the orientation patterns can
pnrpeom;ceecBS FiagLaleo Deshomyndriodneadiseiie BPUSINess of ’?g% security

oo gAY W PRSI G M HLEE UGBS 0 10 ey

lmd&té\@ﬂiior%’e)@bl@\ée@aﬁtyodbmtw siechods baakisetbs| which &8¢ subjected
only partially cover the substrat 31 to forma

to Wealhifplémmnq)@thqrégugh fregimemwhesm GirgYRlitec yr i ¢y
docngﬁB@.f.gg g%@o&%rﬁ%‘?' °§b&frlt)§ %ctﬁfﬂéﬂ?‘ﬂ’osﬁ ac%ordance with the

sec conmprising an orientating |ayer 4 and

invenlibml i showy ¢t Figupe Ky mae sleayaty aﬁcumemztﬂ/lajﬁmllamo the security
t he enmbodi nent of Fi ur e 1,

dogiaan kR BT de AN IRoTGEPaRdED: B PR MUgralRe i been applied
to Mﬁ%&fo@g@ﬁaﬁgmhé n‘éké’f‘_(hﬁl?rtc?oéﬁ%éﬁt Ad GiffeRs lt’tfolrr‘i Yhat of Figure 3 in

|gure COHDTISGS a base
thaww@pdrrmllaymrSS dye psiesiatipg dayarsit and dae hCH @yebﬁgta’ﬁ@ applied

o QSR o PR PSS Y BB 7 S b9, oo ano

3838 Hré8ed@ Yo in Hﬂ.é/ﬁéﬁs feBl Rodgibg fornhbiywf 38 medcH isoomcovered
co- po\Pyme?J such as poﬁ%eth Igg?}e or polyproa’%ene

by Foe S@egéylagmqabaguaﬁnand sn@ 5-Qisigedhe| wipdpwa33 &p cauer part of
or bo Si t he eomttd Th

the RGN GRF %Oﬁé’“%asiﬁ? %;/Slgb}n%?%{ Se’ coat | ngs ©
gggg\ﬂéh ﬁ/@e\ﬁédllﬁapblaﬂﬂ@? Q@hg :thyél Bgclumotlgmmce H& in the security

yi coatings prefera
dogurogot 0 Fd@ur@nfé%aﬂp%@@%ﬂﬁ%él?ug&'guﬁeﬁa}ﬁégﬁ“%%%ﬂ‘e part of
f QT
thepbikied iRing sARRGN B aflt 1fo FRRCEN LAdaRtE dBobM RS Iopacifying
Iay@p@utsﬁdeﬂgawirwmm%or pi gmsnts may be selected froma

ggfﬂggﬁél Ej %@ c}n%\gpf %lnmq It%ﬂrh?té}(‘:%‘g&f %h%'&%gmy device 42
formed by the orientating (PPN) layer 34 and the LCP layer 36 may be provided
on the opacifying layer 32 totally outside the transparent region or window 33. In
this case window 33 may incorporate other types of security devices, and the
security device 42 may incorporate a reflective layer, such as a metallised layer,
so that the security device 42 on the opacified layer 32 can be viewed using a
single polarizer.

In another modified embodlment the opacifying layer 32 on one or both
sides of the substrate 31 may cover the entire surface or surfaces of the substrate
31, so that there is either a half window or no window at all. Again, it is desirable
for the security device 42 to incorporate a reflective layer when the security

device is provided wholly on an opacifying layer. In a further modified
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oxide (ZnO, although it will be appreciated that

ot her pignents may be used. One or nore | ayers of
w@eriosvesdol ndi ci a 39 may be provided on the oparCT/yiUnms5/000021

| ayers 32. The orientating |ayer 34 preferably

conpri ses a photo-oriented pblyner network (PPN). As

in the security device of Figure 1, the priner |ayer

erBBodimept, hiecR bstiaté B¢ rmap eohripeisec batonast 3&en ptab@r or fibrous
tati PPN | ayer 34 and the co-polyner |ayer 3

m%ﬁgﬂgﬂléfeé%g{w cavered OPHNGPH mt SidgePY wemRrympEe P@Wﬁ?ﬁ]’lc layers
37f fd) %é%esﬁ%em@h ecrh'a?éc?teﬁs?tlcgeél‘cfrlebggcﬁf\dlt h(?]&glrﬁé@fﬁ/ﬁhté) primer

I mer may nmprise

Iayerrm rparbe:dedolbghumerwvmd‘l oaenrasuag QHmk)eﬂaow amddthe underlymg
| SO ate. _In addition to increasing the adhesion
%%%@y?ha 7PPN ori ent at | ng | ayer 34 and the

CO- RR|oYAET ehﬁ%%ﬁméﬁiijof '%e drﬁi'?rddcﬁpfé;rﬁ% MRS RLFEarReWith the

found to i ncrease the ro ustness o e security

inviiionds ShowadsdnematizaiPhh Fguee 534 hensbdunity Uﬁé’utmyweso is similar
f.lexible

to 3Bt o1 Fpue Eﬁr@tﬂiﬁy St s oS adlexing drmisharent polymeric
suBS‘t*Pat@CS’Edo & RS lay @ §2 '%pﬂ@éi t@ttHSrs&[b%H%tb t\5;'1 SALIRA a2 manner

when in C|rcu fi1ed embo
assbcmvarytheo&mmmezﬂ) Dnlyaxawitlabsarh@efomtmfwﬂetransmrenbmglon or

i 50 g B BSR4 Yy SBBTEBhe Doy cvi 5

compises o arisatatint e laﬂl@méla'aﬁdh@V@uRﬁ@Ws@@lpbb?%érQayer 56
correspondi ng parts. The security docunent” 40 differs

orfmeshint ﬁa”t"aéfm@@}'ﬂr*@ thei sequiiit dewr@eﬁrqfrféguteg/érto% Thensecurity

el 8 A B4 e e W B ER FdRhh ever o.
A primeekhyby 58lie plrwlaes b&ﬂmeéiﬁtmsiecﬁﬂlty @Ielvro@vsf:@l addﬁﬁétﬂansparent
arent region or wi ndow 33 which is

Suflaﬁr%@&g 2‘?12@3 ereﬁa;e dpacidhgsien belweery the sykgtrale Bigand the PPN
lay@H 53 Ly %ﬁ}%&}’fﬁdﬂ%rﬁebfgyﬁoﬁ@&ur HEVIB% Té’i@%’nfﬂé%r to the

coatlng one s stra
embiodineehtis roffiipardsz ¢do| 4. ghet tnm prisec Llaydrys&l avaye beddrmed from the

d
sarfiB S G LuSIa T bore Rt alnb Simais. Fot SXataple, the primer
ma99<\!cbrﬁ9n§\é thinydtde) %ﬁﬂiﬂﬂté’tﬁ p%ﬁﬁ'n%{gﬁ/tltﬁaét cid slllﬁggpe%’%&g as an

on the opacifying layer out’si e W n
130ﬁk‘ﬁﬂ€fteed enbodi nent simlar to that of Figure 4, the

Seol"ﬁé Er%ngsgre%? %strate 51 is preferably formed from a biaxially oriented
polymeric material. The substrate 51 may also include co-polymer layers in
similar fashion to the embodiments of Figures 3 and 4. The security document 50
also includes printed indicia 59 on the opacifying layers 52. The security
document 50 differs from the documents of Figures 3 and 4 in that the opacifying
layers 52 are also omitted in another area of the substrate 51 to form a second
transparent portion or window 63 which is laterally spaced from the first window
53. A second polarizer 67 is provided on the transparent substrate 51 in the

second window 63.

By providing a second polarizer 67 within a second laterally spaced
window 63 on the security document 51, the flexible security document 51 may
be folded so that the second window 63 overlies the first window 53, thus
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formed by the orientating (PPN) | ayer 34 and the LCP
| ayer 36 nmay be provided on the opacifying | ayer 32

W0 2108l063p6Dut si de the transparent regi on or w NROWAB3N05/000021
In this case wi ndow 33 may i ncorporate other types of
security devices, and the sd@urity device 42 may
incorporate a reflective |layer, such as a netallised

enhw@f theS@néﬁlahoﬁ Hsatiee i ey PIRIV iapd 142P dayél’seﬁab,m rtcB ibedviewed
layer can be viewed using a single polarizer,.

thraugh h‘é’te reedohtle polarizedi eéntl, ef‘hf@r%pet'&@f?‘??fﬂ"tya%?”@?m 51 is

ol RS BR AT Bl P e Fvgrugiot iy

aufHéﬂhc’&W@f el SecRiritdeviee 8l f wi ndow or no wi ndow at
ain, it is desirable for ihe secur,it

o imaguﬁbeamo&fnecben@@mm@nn B Ingaichopriesal ey e oplaced
by?%ﬁfﬁe% |b§6§¥$rY\5é/g 3@8'4%@% ﬂ'leé 9B ?Bgtené/g:?)é Qﬁgb bd Reffied by

folgingpthbssecurippsieciment 535sothataberpalarizér®sd us wnadew| &8 overlies
pref erably covered on one OJr'§ bqth si des

thq,gecwfgy ,d@wogy@’@ singthis gasfehr;tr inesesaaty 1%¥ the secun{TD device 55
to ﬁg? gg&'ﬁ'fa' %1535%&&% Mhd@)% YABBRAWM: IcBuRl B iphdVided on

rovi e orientating (PPN |ayer
an?aba@ﬁ@dtﬂsm uﬁtﬂmrwbs’n@t@Snyrrerl c layer 37. Another

nb&ﬂ‘?ggg}m@% n?m%ﬁ%ﬁécieétﬁoaﬁ %ﬁgﬁ@%%%%g 'anﬂvéﬁﬁcgr{ gﬁ% rétore. provide
segrﬁxﬁf&h’ééé ¥nd SRR} dBBumenty Which niay bbaduthéntﬁleﬂeld asither by

Int at It conprises a flexible transparent
useobl rextémnat ylaraers, 5, bapacppiﬁrﬁgrllai;&g’fgte&b vapn; ke security

oo e 13RS B B L, ORI o FovkREprorctin

a hfr%ﬂ%@@h@?ﬁelﬁrﬁﬁlmmwvew @@@wﬁ@ dm%enﬂﬂlmoamrahng yhe security
deV| ce Ogr ovi ded. The security devi

devicay® wcg@gstgan ab@ﬂpawhﬁjarquﬁi}{ghnlgpggh g@rgﬁag é{VhlPla“ﬁ garticularly
t
imBiptaidr Al e L BopipbRia ol BeBdfinglos e 00T 1)
deVIItCWIIEEeaépmelctatémﬂdbat aahom&eanoqhﬁdmmmeand?altmabons may be
e e RSt Bsofhel biBie YKL FBobRing from the
SC%@?V\Ben { oFHﬁéiﬂv@hﬁo@lFéplds @ﬁﬁstbaé @Cﬁlﬁéhéﬁtatmg layer in

rate 51 and PPN | ayer and
thé If@malrofmoIpdnutcz—eneﬁtbcbpowmrslwwark WPE)i @té!esgypes of orientating

|ay§§£n,t lﬁicrl*b gg%,%i)hé@\gie g@?ﬂ%@ d@gel?n :9? ﬁﬁi@tﬁ @?E é)i)tetuﬂeé by oblique

sputtering may be used.



10

15

20

25

same type of materials as in those earlier

enbodi nents. For exanple, the prinmer nmay conprise a
wWhyasos3ph2 t er mi nat ed pol yner with a cross-| i nkeCT/AB®R000021

as an isocyanate. The transparent substrate 51 is

preferably fornmed from a bi akd al | y oriented polyneric

ial. The substrate 51 may al so include co-pol yner
Q@-&&s in simlar fashion to the enbodi nents of

1.Fi 9W§e°c®t;?‘880érgeﬁ’ﬂ§r ééﬁb’%gb%hﬁ?itgﬁwgﬁem 50 al so

i ncl ude I nt I ndicla opaci fying | ayers
52. aﬁubsﬁatm rrictgdlmig)aumalst oBd Iai;ieﬁ oé pelyfmario nnla@nal

oy ERRBal pamaPE iy At bast Abe CHeolEH tefel nd at least
OnéLIIblﬁltd @\%{@ta?ﬁoiy%érc(i_@@ I%%‘ @ohfa%f‘ﬁlﬁﬁrtﬁétor'%ﬂfa#tl@a?ér' and

ich is laterally spaced fromt
vv| neawnwmeﬂm@teclayer pobvided dvete@ensther opilczaaidccmnpot\ent and the

bst.r 1.in th d._w ndow
sub SRR mBitaaiaRp clpriol ordfe R ol i g0 the Yubstrate.
I at erally spaced w ndow 63 on the security docunent
the fl. security, docunent 51 e, fol de
thatA‘ (FEULBC ‘?E%CLW?FHO\H 6 SYFer |31°89f<{?%n§¥ ‘gf’“”ﬂ\n Hdd‘a?efem the
mtéﬁnedlétéslﬁpélbéérﬂgnéé‘@a?frin‘?é?tlé&éron pattern in the PPN
and LCP | ayers to be viewed through the second

pol ari zer 67. Therefore, the security docunent 51 is

3. sel - asddirptddeahidid &”Qﬁ\ﬂee %gﬁ?ﬁ% t&eélaf{ﬁ ‘%‘g@@g%iﬁfﬁ'{éspnmer

is required to verify t aut h ity o

layeeirchusledsa hydroxyt ierminatedpadlyimerd enbodi nent, the
I i near pol arizer 57 nay be replaced by a reflective
| ayer which al so enables the security device 55 to be

4. ver Af seciirty dooudieng cbmde\ﬂee:tadcbsdmlg)durmmn 21 os @ldilraB wherein
the pol ari zer 7|n WIndOW rI| the security
deVPﬁ'@eékyeHPC(W%‘i RLimerise che @@e%@é’P)Pfor t he
security device 55 to be prOV|ded in a transparent

regjon or window. Instead, it could be provided on an
opaéY‘?rPéﬂ tgupinagyd palvesiah Sasad SOOIVIMAES; Wir i ous

enb g e%rfeh% present invention therefore provide
secury fh Vi ces and security docunents which nmay be
aut¢reas+hohededlydrméatemacqsaeefOtexter nal pol arizers, or

by a a thin the security docunent
i ts\én‘ﬁ ﬁ‘h@ﬁ BM‘H“’P‘? aﬁ%‘iﬁfﬁ'\é\@at% fldifficult to copy and
P ONOIfGreRi &S ok On

UV-curing anionic acrylates: or

UV-curing cationic acrylates.

5. A security document or device according to any one of claims 2 to 4

wherein the primer layer includes a cross-linker.

6 A security document or device according to claim 5 wherein the

cross-linker is a multifunctional isocyanate.

7 A security document or device according to claim 5 or claim 6 wherein the
cross-linker is selected from the group comprising:

isocyanates; or



10

15

20

25

agai nst counterfeiting. Mrreover, a security docunent
i ncorporating the security device is robust and able
wo 0008064962 and f ol di ng rough handling which i s PCT/AU2005/000021
particularly inportant for flexible security
docunents, such as banknotesl4it w |l be appreciated
that various nodifications and alterations may be nade
to t;jstﬂ atindiaesesk enbodi ments descri bed above wi t hout
depart| ng fromthe scope and spirit of the invention.
For F¢RAEMCROMPIEXERRY of an orientating |ayer in the

forrﬁlﬂ%‘gr"ﬁuﬂhgé @bé@%eg pol ymer network (PPN) other

types or i en t| ng | ayers, such as a polyimde

mat enmeminespor ori entating | ayer obtained by oblique

sputteb ag be used. CLAIMS 1. A security docunent
e HBB”%?. sing: a substrate including at |east

one |l ayer of polynmeric material: an optical conmponent

formed by at | east ogne |entat|n Ia er an
Bone Ai gRAUte ApsgIe B Ay aevlc? L%%m (g‘ﬁ?a%ft 8@%% 2to7
whB%if C}hg Eﬁ{derﬂglak/@ Qfoesa%t %Usf&rﬁfaﬂ?daﬁécﬁ tiay eflignment of the
provi e optical conponent and the
or‘ierhaﬁm@tayevw ch inproves the adhesion of the optical
conponent to the substrate. 2. A security docunent or
device according to claim1l wherein the internediate

9! ay cf& SQREY SRTufmdt e blelig¥ eaccotding Beenyi byie defcdlaims 1 to 8
evi ce accord| ng to claimz2 wherein the priner

wheu;ean thensuhsteaie ds foymeskiyomzcpelymerisdngieriaher . 4. A
security document or device according to clai m 2 or

claim3 wherein priner |ayer includes a prine

16el eAtmbLmty)rdddmmejrtompdefncehmdwg tceraﬂynaneoof claims 1 to 9

VRS, BT BTFRATE! Seod o PERLVLEBEEF OBy o

paxﬁl(egé%%ﬁg,_acryl ates; or pol yurethanes; or UV-curing
anionic acryl ates: or UV-cur i ng cationic acryl ates.

11. A security document or device according to claim 10 wherein the subsirate
includes one or more co-polymer layers on one or both sides of the base layer of

biaxially oriented polymeric material.

12, A security document or device according o claim 10 wherein the substrate
comprises a base layer of paper with at least one polymeric coating provided on

one or both sides of the base layer.

13. A security document or device according to any one of claims 1 to 11
wherein the substrate has a base layer formed from a transparent material.

14. A security document or device according to any one of claims 10 to 13
wherein the substrate further includes at least one opagcifying coating applied on

at least one side of the base layer.

15. A security document or device according to claim 14 wherein at least one

opacifying coating is applied on both sides of the base layer.
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5. A security docunent or device according to any one

of clains 2 to 4 wherein the priner |ayer includes a
wee@smeidsnker. 6 A security docunment or devi cePCT/AU2005/000021

according to claim5 wherein the cross-linker is a

mul ti functional isocyanate. ¥5A security docunent or

devi ce according to claim5 or claim®6 wherein the

1657 0% slebuh@f dbéunﬁéhiest edbviceoaeddidingr upit@nplaisi 14 or claim 15
I socyanat e or pol yaziridi nes; or ziconium conpl exe

whereldl tine ratuieeawrw apacifyirg coatingl eentais; ableast one “pacifying
.carbodi -imdes. 8 A security docunent or device

p'%@ﬂ ding to any one of clains 2 to 7 wherein the
primer |ayer does not subst anti ally affect the

I|g ment of the orientatin
docu’?m?ﬁc%ﬁy deosWEeaL i 8'??4@ %\ég{qgsirgq] 023‘?%&% ]t% yherein the
Hebfirisat @ hiajbopiesortibAnbR dpel Yierore opacifying
op%c}‘fgiﬁp Gatirgfs A secrus?lt hﬁ%cunent olr devi ce accordjng pacty
p@meatwbmm vith@ minag pIOID@‘lIQH\Mﬁ@r@pﬁS-llﬁléabda polyraedc binder.
includes at |east one base |ayer of biaxially oriented

polynmeric material. 11. A security document or device
18ccA %ngrnwdotmnanum \dewice acctmdmgutssertaele clai®) i@y claim 17

SR RS Rl K S PBEa, e 16 Sho arour

indBEegt @l - 12. A security docunent or devi ce accordi ng
to cFfaim 10 wherein the substrate . conprises a base
I ayéﬂamﬂn”pdlpmdevﬁ'ﬁl@z)aprl east one pol yneric coating

provi ed on r sjdes of the base layer. 13. A
secd:ﬂcf‘s}m ﬁﬂﬁﬂ% (8%(6(1(2%)! é'g according to any one of
cl aigiuln baiphale (BES@i)not he substrate has a base |ayer
formed froma transparent material. 14. A security

docuirhexige (de@)ce according to any one of clains 10
to 13

19. A security document or device according to any one of claims 14 o 18
wherein one or more layers of printed indicia are provided on the opacifying

layers.

20. A security document or device according to any one of claims 13 to 19 the
at least one opacifying coating completely covers the surface of the transparent

substrate.

21. A security document or device according to any one of claims 13 to 19
wherein the at least one opacifying coating partially covers the transparent
substrate so as to form a transparent portion or window which is not covered by

the opacifying coating.

22. A security document or device according to any one of claims 13 to 19
wherein the at least one opacifying coating partially covers the iransparent
substrate so as to form two transparent portions or windows which are not

covered by the opacifying coating.
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wherein the substrate further includes at |east one

opaci fying coating applied on at | east one side of the
whawe/obsaayer. 15. A security docunent or devi cePCT/AU2005/000021

according to claim 14 whereij at |east one opacifying

coating is applied on both di%es of the base | ayer. 16.

A security docunent or device acg.or dj nggto eit

er .
237) afvpea by SIAIMPOWHEVIEP AITREIRG 1coReY iR of Claims 1 o 22

ifyi : i
wHEROR thy s Raiq Beer Al AT Ralid H98eh pRePRgEl YoM the entie
sutface bithea débstiae.ci n t he opaci fying coatings conprise a

maj or proportion of one or nore opacifying pignents

bound with a m nor proportion of a cross-linkable
24pol Wreeterithi detimeriiBor Aesieeuacdoydidgctomany ame aéwdlains 1 to 22

according to either claim1 Zr cIaimpi)Ii éhereinegqr;é .
whGHRIBithe RGN e AY AN NG P Je e nblied PYer graeeiied region

' WG.:L1 tani um di oxi de (Ti Oa); or cal cium

°rgéa@§'g%§r@é(l&%%té or barium sul phate (BaS®); or zinc

oxide (ZnO. 19. A security docunent or device

accar gdi 0ot j t : r g ;
25or & Pefit UpUthdtiprileiiadthrdhy @ SBMEY 8t Cip 22 herein
the pdehfatingdayey ans th@ LCFAIzec aré tapptied wieolly withidethecarea of the
.according to any one of clains 13 to 19 the at | east
WiRRRW §p X8NgQWHg coati ng conpl etely covers the surface

of the transparent substrate. 21. A security docunent

or device according to any one of clains 13 to

26whe PeseCUriii dacuMarsor SiRYicsyaesardinggtoceatm g BéPllq?fM%Whefei”
’thc%C %Yi%h%tﬁm@ﬁ@&%?%ﬁp%ﬂcﬁHQ@%{N Qﬁﬁ@ﬁli&f pbﬁiefl@r\m%n and partially

ranspar ortron of wn I's ' not Covered by
outdide thmaidayofinhearintiowar wAAdows.security docunent or
devi ce according to any one of clains 13 to 19 wherein
the at | east one opacifying coating partially covers
27t he A seasfiarddrument or device according to claim 21 or claim 22 wherein

the orientating layer and the LCP layer are applied wholly outside the window or

windows.

28. A security document or device according to any one of claims 1 to 27
wherein the orientating layer is in intimate contact with the LCP layer.

29. A security document or device according to any one of claims 1 to 28

wherein the orientating layer comprises a photo-alignment layer.

30. A security document or device according to claim 29 wherein the photo-

alignment layer is a photo-orientated polymer network (PPN).

31. A security document or device according to any one of claims 1 to 28

wherein the orientating layer comprises a polyimide layer rubbed in one direction.
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substrate so as to formtwo transparent portions or

w ndows which are not covered by the opacifying
weoasierye23. A security docunment or devi ce accPCTANZ05000021

any one of clainms 1 to 22 wherein the orientating

| ayer and the liquid crystal polyner |ayer cover the

entire surface of the substrate, 24. A secur .
300 uRePROUY GEPLEETGEHaHof Ae5OHS A OBPaFhglaims o to 28
wﬁ@re%%ﬁ@'&léﬁ@tnﬁﬁ'IS\'jérabeﬁmbéyeé BYer Hidd"Rn AN offect
appl 1 ed over a selected region or regions of the
obdaibed iyt ahliop®. sputteengwlﬂ‘lyséxcunent or devi ce according
to claim21 or claim22 wherein the orientating | ayer
and the LCP |l ayer are applied wholly within the area
3f tAnesemUﬁtjomloomthdowkavi@Gac@or@l&ngﬂtd> tanydonanefnclaims 1 to 32
devij ce accordin im21 or cl a|m erein.the.
WP BapPAG- O Rlea RO BT, Reios o dprdiedyfy pBoriertating layer
de‘%%tté@bh%hé"sh%ﬂa@”d partially outside the area of the
wi ndow or w ndows. 27. A security docunment or device
according to claim21 or claim22 wherein the
rient t
34 & GREURY UBKEReRTEr R Bobgtiig, B BriPBhe o s to 33
wimrethethiec ECEckayed cogprisearan aniotbpic! layes ofl otientzfed cross- -linked
the orientating layer is in intimte contact
"qwfwyﬁ{éé”t%l@m% Per. 29. A security document or device
according to any one of clainms 1 to 28 mherein t he

orientating |layer conprjses a photo- nnent |.ayer.
3530, P Se6UIIR HoCUBEGBRIdeIoa Bopaiats &0 AN GNe Pletigiris 1 to 34
f?ﬁﬁe}‘r‘@‘?ﬁ&beulbgeoptﬂ‘i’é Q@Pgﬁzgrmhalv@y?hpbl\bﬁerﬂg’gon determined by the

ot o-ori entated pol ymer t wor k A security
or@owmmbf the whelerlyimgarientatingglayer.any one of clains 1 to
28 wherein the orientating |ayer conprises a polyimde
| ayer rubbed in one direction.32. A security docunent
360r dAvseruriy clocdiment toy @aswce)raecofdmg abrrmylone @f8claims 1 to 34

WHEHGlY MEAPRER(PloeoLE PolaVRY i oo Ahois B0 JATSSFTRE rom the

or%‘ﬁlnélgiert%?’the‘télﬁ%ye'rty docurrent or device according

to an e of clains 1 to 32 wherein a
phot o-ori entated polynmer network is applied to an

37971 0RELAY bB¥&hent or device according to claim 34 wherein the LCP
layer is photo-cross-linked by the action of light of a suitable wavelength and

retains the orientation of molecules predetermined by the orientating layer.

38. A security document or device according to any one of claims 1 to 37

including further orientating layers and/or LCP layers.

39. A security document or device according to claim 38 wherein the security

device includes a second orientating layer on the first LCP layer.

40. A security document or device according to claim 39 wherein the security

device includes a second LCP layer on the second orientating layer.



deposited on the substrate. 34. A security docunent or
devi ce according to any one of clains 1 to 33 wherein

W b@sheP6l ayer conprises an ani sotropic | ayer BPET/AU2005/000021
orientated cross-linked liquid crystal nononmers. 35. A
security docunment or device d&ording to any one of
clains 1 to 34 wherein nolecules of the LCP | ayer have

44n oA sedwiity alocdetent mreevioy adoerding dot eithiesnclaiim t38eor claim 40

nderlying orientating layer. 36. A security docupent
whpTela, thes SecoBf dPAeNAEng niRvSh PSSR & Phdie-oBkNIaied polymer
n¥grRi N nol ecul es of the LCP | ayer have an orientation
transferred fromthe orientating |layer to the LCP
| ayer. 37. A security docunment or device according to
| ai (=Y : b Sy = -l
48y % UM cRilimlehf o oviy BobTIRL % 2y 838 o diffs 8 to 41
5 whetein hwo tdnenore aidrdaiinglayersvahe LR Rypredatiag differénbgrientation

the orientat] | ayer. 38. A securjty docunent  or
RIS B GMARor orig SAeK of SEptiewen 1aygrezand LCP layers on
supgiassli ng further orientating |ayers and/or LCP

layers. 39. A security docunent or device according to

clai m 38 wherein the security device includes a second

ri eqt gt I he il e :
4:§ecu'§i%dd§g%u@§ﬁ@ égﬁ 5Je§|e\ggé :%:ngﬁphg%t én)él alemégg laims 1 1o 42
furiher &ratludihg asreflactor Jayeevi ce i ncl udes a second LCP

| ayer on the second orientating |layer.41. A security

docunent or device according to either claim39 or

10 44l ai Avstuvitiedetuméhieoisdeviod agcoriit@to etrinad®wherein the reflector
conprises a photo-orientated polynmer network. 42. A
layerciga § I%B!%%@"'Bﬂa%vi ce according to any one of
clains 38 to 41 wherein two or nore orientating |ayers
and LCP |l ayers having different orjentation patterns
4%re pr 80Py decuneth @ deMiER BcCAHinNgntcatMs PNl CiaigsyT to 42

fuhﬁgrlr@ylﬁjﬁ%%%@%’ﬁgﬁ!gﬁge. . 43. A security document

or device ny one of clains 1 to 42
further including a reflector layer. 44. A security

46@'2? lu/g%?[alrjﬁt"y cﬁjc?c\ﬁin’?e%t%?%%V%e@c&o?dﬁb%@leﬁ% X‘QWh@rQinttﬂg polarising
15  layer is a photo oriented polymer network (PPN) with a liquid crystal polymer

(LCP) and a cross-linked dichroic dye added to form the polariser.

47. A security document or device according o claim 45 or claim 46 wherein

the polarising layer is a linear polarizer.

48. A security document or device according to any one of claims 43 to 47
20 wherein the linear polarizer is located between the orientation layer and the

substrate.

49, A security document or device according to any one of the preceding
claims wherein the optical component formed by the combination of the LCP
layer(s) and orientation layer(s) contains at least one hidden image.
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layer is areflective netallic |layer. 45. A security
docunent or device according to any one of clains 1 to

wa2006063962r i ncluding a polarizing | ayer. 46. PCT/AU2005/000021

security docunent or device according to claim45
wherein the polarising |ayer1Bs a photo oriented
pol ymer network (PPN) with a liquid crystal polyner

50.LCPA swedrity 8b0mpehi bkaedvideCadcdrgingdye @dmedd ahbesiMthe hidden
the polariser. 47. A security document or device

imageo sd precassivahaireverded ransl goneerdedhen ihe rptical component is
ot ) ! S er ot
gl bRANELA S REes. Bng oRET B8 pBIRER s dPratfu oe a5
to 47 wherein the linear polarizer is |ocated between
e B HGLAbY hosBlifah 5 R4 B g fergn the optia
consorrRGs Prodded ai BEfirsh RIcation :vﬂgu ﬁﬁbflé@tbr 69@5@(&?%2’(9 layer and a

formed by the conbination of CP | ayer(s) a

padatigaitiaprevided jrea vendew it & secand, laderadlly specad deraiion so that the

b cRdundeod OF Vet o AR Mo, BY LR HpBEBh PG 18 bring the

wihduaslistd egikteonceal ed when the optical conponent is
hel d between two pol arizers and one of the polarizers
is rotated. 51. A security docunent according to claim

5243 ox gdcukif) HévivaesdidrdingetdRinyCohe CSINBIAMEAT it6 50 wherein the
provided at” a first location wth a reflector or

deyisieaisi adanied fgrattaghtment fopaethesariide.pr ovi ded in a
w ndow at a second, laterally spaced |ocation so that
the security docunent is self-authenticating by

53 ol di mpethad of ornwartuting Bréesyribhdocumeltve deviee comprising:

regi ster.. 52, A security. device according to any on .
of " PLRAing " AuBRENE it sy B PaSt g, BYer opt” polymeric

maferiaghment to another article. 53. A nethod of
manufacturing a security docunent or device

conpRYiRg @ el layayon ad laast paesidhptine sihishgée at

| ea lLay - Dol [ terial, applyihng a

pri fréé)rp mﬁ%‘? (%!?ngétlrﬁglg\gg‘raé\ﬁéér tg?é)zmc‘)@%yﬁg substrat e;

applalighihgaheanolestiieisigfghé ayientagivgriagdreandi me | ayer ;
applying a liquid crystal polymer (LCP) layer over the orientating layer.

54. A method according to claim 53 wherein the step of applying the primer
layer is performed by applying a primer including a polymer component and a

cross-linker.

55. A method according to claim 43 wherein the primer includes a hydroxyi

terminated polymer.

56. A method according to claim 54 or claim 55 wherein the cross-linker is a

multifunctional isocyanate.

57. A method according to any one of claims 53 to 56 wherein the step of
applying the orientating layer over the primer layer is performed by applying a
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aligning the nolecules of the orientating |ayer; and
applying a liquid crystal polynmer (LCP) |ayer over the
woriosnsaws: ng | ayer. 54. A nethod accordi ng t o PCHADR®S/000021
wherein the step of applying the priner |layer is
performed by applying a pri ﬁ?@r i ncludi ng a pol yner

conmponent, and a cr.oss-linker. 55. A t hod ordin ,
sol§oB| CATHRIATIaNARIETE QiR BN TR () aDoRyet the primer
,a};e(,e_rm' nated polymer. 56. A nethod according to claimb54

or claim55 wherein the cross-linker is a

mul tifunctional isocyanate. 57. A nethod according to

5gany OH%tﬁ{J%CAc@BFH?néet?.tc‘Paiﬁf e flch iﬁaﬁdﬁ\gefheogtep of drying the
applying the orientating [ayer over the prinmer layer
substrater fooremdvéd obvept Yiony ths dPRNi solutiem tvéhiareingaastping adhesive

orieptati ol r network (PP th '
bofye ormiss! SeRRehBa cheB gy eARd HersUEl- hor

including the step of drying the substrate to renove

sol vent fromthe PPN sol uti ) ' t . . .
S9N e Seb ARS8 s Leap g grntating
a3 ngilios dFhdiBhfopricht By EF HAtARSAIHAINMIG e Bler? 8F exposing
the nohatdakgranemiotaeri tmnpolaritey elighandb f aligrhdhei nwleclileg of the

t he ste exposi ng the photoalignnent |ayer to
phﬁtﬂaélgf‘?%@ﬂqyﬁﬁt to align the nol ecul es of the

phot oal i gnnment | ayer. 60. A nmethod according to claim

59 wherein the photoalignnent |ayer is subjected to a :

607 1 4 TOABBY LREBANG T TBEY 39 HieTek Jup PRt layer s
£ 8g VAN ; r 0

subbiBd 53 oeRR R o Bl Mo AU o Breikeio,fom local
regibes phvinga firgh odentatiay of maesulbs.ected to a second

exposure w thout a nmask using a different conponent of

the polarized light to formlocal regions having a
81secananahbdnaedordingt to fakiim @0 avhierainathemphmicalgnment layer is

the orientating layer. 62. A nethod according tqQ claim
SUBIGCIAGk % Areesng XEeHT Atheut @emsl?sysmﬂ RediitErer igomponent of

th%’?gtég?bnggg%) AN 95cA TGSt RevikGa sBY6Rd Wricheitfon! f8form an

orientation pattern in the orientating layer.

62. A method according to claim 59 wherein an orientation pattern is formed in |
the photoalignment layer and/or the LCP layer without the use of a mask.

63. A method according to claim 62 wherein the orientation pattern is formed

by a variable printing process.

64. A method according to claim 62 wherein the orientation pattern is formed

by a laser writing process.

65. A method according to any one of claims 53 to 64 wherein the LCP layer is
formed by applying a coating of liquid crystal monomers to the orientating layer
such that the liquid crystal molecules assume the orientation of the molecules of
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63. A nethod according to claim62 wherein the

orientation pattern is forned by a variable printing
WEe@se662 64. A net hod according to claim62 Wer/aimos/000021

the orientation pattern is formed by a | aser witing

process. 65. A nmethod accordppg to any one of clains

53 to 64 wherein the LCP |ayer is forned by applying a

oahh8i kS Gh G | i e OfoBBhSrE N fix the
SRR e e A O g e o e
ortdreaiton enthatliqoid cfystahenctetdes es of t he underlying

orientating |layer, and cross |linking the nononers to

fix the orientation of the liquid crystal nol ecul es. .
666. A methoadacrrding logckimcdSifuntitsr includirg thestepliaf@pplying a

the step of applying a second orientating |ayer on the
sqoond| qrigatatingriay af %&ﬁ)ﬁcgc'@&i%li ng to claim®66 further

including the step of applying a second LCP | ayer on

t he second orientating |ayer in

: a sjmlar manner a .
6T.he Aimethoor fesardinaniy: rlayibros durien ngluding the Siek 4 applying a
| ayer th upst : . AGC - irst
sABIf G i Y §8 Qe By RIS 1A fed v ac he fs
orferRamesidyer Is assiedrnolihe ipzieskbrliagattor thecupistrateras k
having a different pattern to the mask used to produce

the orientation pattern in the first orientating |ayer

68.0 PAGHEERPaSESHRIERS cRIfesT aiharsinptitet second drieatating layer is
second orientating |ayer. ) .
exposed to linear polarized light through a mask having a different pattern to the

mask used to produce the orientation pattern in the first orientating layer to

produce a different orientation pattern in the second orientating layer.



