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30 It is also desirable_to provide an inproved optical rg)onent for use as

a secldritgrieriativg and LCEdayenstserye diifasapt optical ahd orientating purposes.
It has also been proposed that the -multi-layer optical components

disclosed in US 6,160,597 could be used as a safeguard against counterfeiting
and copying. However, this has proved difficult in practice because we* have
found that a multi-layer structure of at least one orientating layer and at least one
20 LCP fayer lacks sufficient adhesion when provided on a flexible substrate of a
security document, 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

one layer of a liquid 5 crystal polyner

25  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,
30 It is also desirable to provide an improved optical component for use as a

security device in a security document,



WO 2005/ 065962 PCT/ AU2005/ 000021 2 It is further desirable to provide a
met hod of manufacturing a security docunent or device incorporating an
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hydroxylated acrylates; polyurethanes; and UV curing anionic or cationic
acrylates. Examples of suitable cross-linkers include: isocyanates; polyaziridines;
ziconium complexes; aluminium acetylacetone; melamines; and carbodi-imides,

The type of primer may vary for different substrates and otientating layers.

20 Preferably, a primer is selected which does not substantially 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

25 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

30 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



at | east one side of the base layer, particularly when the base | ayer is
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No. 5,602,661, the contents of which are incorporated herein by reference.
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literature), such as described in Ug Patent No. 5,602,661, the contents of which
are incorporated herein by refgrence. Instead of the PPN layer, the orientating
layer may comprise a more conventional orientating layer, such as a polyimide
20 layer rubbed in one direction or a layer having an orientating effect and obtained
by oblique sputtering with SiOy. Another possibility Is to apply a PPN layer to a
conventionally orientated layer previously deposited on the substrate.
The LCP layer preferably comprises an anisotropic layer of orientated
cross-linked liquid crystal monomers. The LCP iayer has an arrangement of
25 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
30  extreme external influences such as light or high temperatures.
The security document or device may include further orientating layers
and/or LCP layers. For example, two or more orientating layers and LCP layers
having different orientation patterns may be provided to form a stack of



30 extrene external influences such as |ight or high tenperatures. The
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the origent ati ngrhay&siceP BBhpdREnfdiieu ) | i?encombma@é%rofvmecﬂbls?ayer (s) and
orientation layer(s) may contain two or more hidden images, such as described in
WO 00/29878. These images may be successively revealed and concealed when
the optical component is held between two polarizers and one of them is rotated.
According to another aspect of the invention, there is provided a method of
20 manufacturing a security document or device comprising:
providing a substrate which includes at least one layer of polymeric
material; '
applying a primer layer on at least one side of the substrate;
applying an orientating layer over the primer layer;
25 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
30  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.



exposed to polarized light to align the nol ecul es of the photoal i gnnent
| ayer. The photoalignnent may be subjected to a first exposure of polarized

light 30 Kphopsheiearsk to formlocal regions having a fikgisPhésARbaL!1 on
of nolecules, The 1layer nmay then be subjected to a secong exposure w t hout

a mask using a different conmponent of t pol arized light to form ocal
regi ons having a second orientation to forman orientation pattern in the

orientating |aye .2005/ 065962 ..PCT/ AU2005/ 000021 Al ternativ an
orientation pat f@%%‘{ﬁq}ﬁe&? 8%98%‘“% Reﬁi@%{gﬁ%@bgﬁl T_%Hﬂﬁgdﬁ tb? 0"5%9{%}9“? he
LCP layer Vdydraaid/bhend EEFOfayer WRBut (Y uasaiTl fhddk, Jor akhdplein BrVAHdUE
process or a |laser witing process, such as described in our International

Pat ent Apppritng griosess e dzseyerddg prasesansish as slesatibed inoer imenranma ed

i qui d or yPERC ABRBRIAD o WO FealY 18 PaYERtR ERBbLeR ifoRitanee
nonomers t Aefdid tteferehbgntation of the liquid crystal nolecules as
determ ned by thé-underlying orientation |layer. 10 Preferred enbodi nents

of the present iligehGRolayar mayolie biermedchy baenlying awegatistg ot digsie awsial

schemmti ¢ e iF B8O PRIg St th ddipsinkgSlia, by RibGDI0 i the
accor danceoméhiatibhe of nmentit@it; cfyistilr Mckeduied &€ hRifBihmeie®l ®i tdridBrying

second enbodi nent of a security 15 device in accordance with the
i nvent i on; OEPRGIENIaYeS. a schematic section through an enbodi nent of a
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schematl ¢ section through a no curity document | accordance
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Figure 3 is a schematic section through an embodiment of a security
document in accordance with the invention;
Figure 4 is a schematic section through a modified security document in
accordance with the invention;
20 Figure 5 is a schematic section through 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 (L.CP) layer 16 on the orientating layer 12, and an
25  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.
30 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



14. The orientating |ayer 14 preferably conprises a photo-alignnent |ayer,
and nore preferably conprises a photo-oriented pol yner network (PPN) of

the type dgpabédaRgshn US Patent No, 5,602,661. The phot opahi 006%§PN)
layer 14 is in intimate contact with the liquid crystal polynmer (LCP

| ayer 16. 30 The nol ecul es of the PPN orignt ating layer 14 are oriented by
selective irradiation by linearly polarized U/ light. If a mask is placed
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|l ayer 14 is fixed by a photo-cross-Ili'nking process, such as”described In
US 5, 602, GGEQSW%QIW@%S@JW@S 1ehiph dfasr aibloyicotation delermined by the
trans en e ' t ' rial . .such as described in
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banknot es, L:{ié.ﬁl@ézééal lan currency and the currency of several other
countries, however, discovered that when a security device

conpri sing an om FR( Y- Il ' L L |y
applied to a thm?né?‘}éﬁlfeg@tﬁgﬁtr@a%p?égre%T‘L’rggnrérgéré%l ﬁctf% | néégeptg?%‘ i iCc
| ayer in 20figmiaterhmolyroetic enaferial,f besl EHse desciiiéd Yin dMDIBSI00659.e Patimsiion

Co wi ot aPAPS of sl ARG otrarsactiiiveps ki AR FoAmHAENIe 6 ToKEIR bi ¢
STt g ST ot ent M 48R 0 A HrdeY RS B8y
of several other countries, We have, however, discovered that when a security
device comprising an otientating (PPN) layer and an LCP layer is applied directly
applied to a thin, flexible substrate formed from or including a polymeric layer in
20 the manufacture of a flexible security document, the adhesion of the orientating
(PPN) layer to 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.
25 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

30  polymers include 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



conponent fornmed by the PPN and LCP |ayers. 25 In the security device of
Figure 1, the prinmer layer 18 is provided to increase the adhesion between

the substralg .he,@86k,t he orientating |ayer 14. The prinmer [’chyf?lfzoa@oooozl
preferably includes two conponents: a polymer conponent and a

cross-linker. The polymer conponent is preferably a hydroxyl term nated
pol ymer, such as a hydroxyl term nated polyester. O her suitable 30
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polarized light to orientate the molecules of the PPN layer 14. Preferably, the
PPN layer 14 is subjected to a first exposure through a mask to one component
(e.g. the p-component) of polarised light to form local regions having a first

20  orientation and then to a second exposure to the other component (e.g. the s-
component) of polarized light without a mask so that other regions of the PPN
layer have a second orientation to form an orientation pattern in the orientating
PPN layer 14.

A solution containing fiquid crystal monomers is then applied over the PPN

25 layer. 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.

30 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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14, the orﬁagaratarmatbathbemnienmyn@éayereméﬂ thelsormtatm pgktermpahay il vieWsd
securlty device 10 of Figure 1 may be attached to any article to provide a
means of VBFINE\R ﬁ@gf%a?‘a?ﬁ%r article is authentic, but is particularly 15
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the subst rediAd, ad®lcouRfErRMGsy. et fife security dewce 10 is to be attached to
another article, the PPN layer 14 and the LCP layer 16 preferably cover the entire
sutrface of the substrate 12. Alternatively, the PPN and LCP layers 14 and 16 may
only partially cover the surface of the substrate 12, for instance when the
20 substrate 12 itself constitutes the base layer for a security document or token.
Referring to Figure 2, there is shown a modified security 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
25 second LCP layer 26 on the second orientating layer 24. The second otientating
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 otientating (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
30 polarized fight through a mask having a different pattern to the mask used to
produce the orientation pattern 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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of the substrate 31 which only partially cover the 10 substrate 31 to form
a transpar eHenisdipgi lsiebs4-sithadiguid srystat Relyseariyer S6dsRIPKIAERAS Ihikge
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a transparent biaxially orientated

35. The base layer 35 is preferably formed a transparent biaxially orientated

polymer material and the polymer layers 37 are preferably formed from

co-polymers, such as polysthylene or polypropylene. For some applications, the

20  co-polymer layer 37 on one or both sides of the base layer 35 may be omitted.

The opacifying layers 32 preferably comprise 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 83/00859. The

25  opacifying pigment or pigments may be selected from a group including titanium
dioxide (Ti0,), calcium carbonate (CaCQs), barium sulphate (BaSO4) and zinc
oxide (ZnQ), 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.

30 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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the opacifying coating 32 on one side of the substrate 31.
When viewed in polarized light the security device 42 in the security
document 40 of Figure 4 can produce different visual effects between the part of
20 the device within the window 33 and the part of the device 42 on the opacifying
layer outside the window 33,
in a modified embodiment similar to that of Figure 4, the security device 42
formed by the orientating (PPN) layer 34 and the LCP tayer 36 may be provided
on the opacifying layer 32 totally outside the transparent region or window 33. In
25  this case window 33 may incorporate other types of security devices, and the
security device 42 may incorporate a reflective layer, such as a metaliised layer,
so that the security device 42 on the opacified layer 32 can be viewed using a
single polarizer, '
In another modified embodiment, the opacifying layer 32 on one of both
30 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



by the opacifying coating 32 and extends outside the window 33 to cover
part of the opacifying coating 32 on one side of the substrate 31. Wen

viewed i n pobabésRGedai ght the security device 42 in the sgeyiitMossagyment
40 of Figure 4 can produce different visual effects between the part of 20

the device within the window 33 and the part of the device 42 on the
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substrate 91 .in such a manner 10 as to cover the substrate 51 onl
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sim | ar nesubstrate &thé ferease ihdeadhieetorobebivgen ehe lsuistrhie Bl apdcik PPN
layer 54 and linear polarizer 57 of the security device 55 in similar manner to the
embodiments of Figures 1 to 4. As the primer layer 58 may be formed from the
same type of materials as in those earlier embodiments. For example, the primer
20 may comprise a hydroxyl terminated polymer with a cross-linker, such as an
isocyanate.
The transparent substrate 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
25 also includes printed indicia 59 on the opacifyihg 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
83. A second polarizer 67 is provided on the transparent substrate 51 in the
30  second window 63.
By providing a second polarizer 87 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



device 55 also includes a linear polarizer 57 below the PPN orientating
| ayer 54. 15 A priner layer 58 is provided between the security device 55
and the trappResLikosasubstrate 51 to increase the adhesi opgelyeeHodbia
substrate 51 and the PPN |layer 54 and l|inear polarizer 57 of %e security
device 55 in simlar manner to the enbogpments of Figures 1 to 4. As the
primer |ayer 58 may be fornmed fromthe sane type of materials as in those
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folded so that the second wi ndow 63 overlies . the first ,win 53, thus WO
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PPN anfb chnlc@\é%ff%d%rt éﬁtﬁeosﬁfstﬁé‘{g%@?d t hrough the second pol arizer 67.

t t

Therefore, the security docunen i's self-authenticati n%ﬁand no external
verification medhs waripeguembadinenter bf ythehpresant hiswengpnythsreicie penidety
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i nvention gddeeinrsbustaniddgble to withstand folding rough handiing which is particularly
important for flexible security documents, such as banknotes.
it will be appreciated that various modifications and alterations may be
made to the preferred embodiments described above without departing from the
20 scope and spirit of the invention, For instance, instead of an orientating layer in
the form of a photo-oriented polymer network (PPN) other types of orientating
layers, such as a polyimide material or an orientating Iayér obtained by oblique
sputtering may be used.

25



security devices and security docunents which nmay be authenticated either
by use of external polarizers, or by a polarizer integrated within the
security docunent itself. The security devices are difficult to copy and
provi de protection 15 against counterfeiting. Morreover, a security docunent
incorporating the security device is robust and able to withstand fol ding
rough handling which is particularly inportant for flexible security
docunents, such as banknotes. It w Il bel&ppreciated that various

nodi fications and alterations may be made to the preferred enbodi nents
descri bed ab&:AIMSt hout departing fromthe 20 scope and spirit of the

i nvention. For instance, instead of an orientating layer in the formof a
phot o-ori ented pol yner network (PPN) other types of orientating |ayers,
such as a pollyi mi/dEeHEteHPeIMeNt 04§ eyiEr GATRIIBING: | ayer obtai ned by obli que
sputtering may be, Qmat@ﬁcl%éing%%d@bnéiay%rEﬁﬁcﬁrrhéﬁfc ﬁl%?éfg?m or device
conprising: a substrate including at [east one }éyer of pol'ymeric material;
an optical conporherticg arapeEMfonmesshy ehisast orentrirntatingl layerarahat lasstl east

5 one |iqguid ; I ' taet W the orientating

| ayer; and a(r)lﬁflgg é@h@fgﬁ%g‘;ﬁ%g@%}riégg%ﬁé&b@g?%@ﬂ%teho ebgﬁt'bgiﬁ’ye&o%nent and
t he substrate whrcintémmdiatedaydreprasided i imaiwoén tthe opfital cadmpmmgpd @dt theo t he
substrate. j nt .or. device according to.claim1 erein
the inter rre%fbgﬁ 3%@@%’9%%&8&#@55 eSienRiing o W?Wﬁ‘ﬁ“qrﬁ&q Lf‘&esg}batr%dr oxyl
termnated 10 polyner. 3. A security docunent or device according to claim
1 wherein th i g e j At i.ncl S rimer selected fromthe group
of : hydroxylﬁt er % n%ét%ﬂhﬁo f/:g@t%g{ ra?éegggo?g%cﬁgwgré? %f“m pﬁl {YL??T%'H engi ni ne;
or 15 cr oss-intemvediatey dyexsdraprstsacpyhat yer which imgudessa hidrbed teydinatey| at ed
acryl at egy 05 | rﬁ% yur et hanes; or UV-curing anionic acrylates; or UV-curing
cationic acrycf}é S.

3. A security document or device according to claim 1 wherein the
intermediate layer includes a primer selected from the group of:
hydroxyl terminated polyester based co-polymers: or
polyethyleneimine; or
15 cross-linked hydroxylated acrylates; or
uncross-linked hydroxylated acrylates; or
polyurethanes; or
UV-curing anionic acrylates; or
UV-curing cationic acrylates.

20 4. A security document or device according to claim 2 or claim 3 wherein the
primer layer includes a cross-linker, selected from the group comprising;
isocyanates; or
multifunctional isocyanates; or
polyaziridines; or
25 ziconium complexes; or
aluminium acetylacetone; or
mefamines; or

carbodi-imides.



20 4. A security docunent or device according to claim2 or claim3 wherein
the prinmer layer includes a cross-linker, selected fromthe group
conprising: isocyanates; or multifunctional isocyanates; or

pol yaziridi nes; or 25 ziconium conpl exes; or alum nium acetyl acetone; or
mel am nes; or carbodi-imdes. 14 5. A security docunent or device
according to any one of clains 1 to 4 wherein the substrate includes at

| east one base |ayer of biaxially oriented polyneric material. 6. A
security docunent or device according to claim5 wherein the substrate 5

i ncl udes oneSor nbreecootypdrgumsnt| aryeedcemcorrdingr tobanh oviedefs claims Hetchdse

Llay?f of  bi gxial Xhé’réu%efrgrgmﬁ%luﬂgﬁr{atcle%{ %%{e%qse71ayérso‘?%‘i5kiwy %@8%‘8“ or
evice according to clarm erern the substrate. ’conprises “a bdse | ayer
of paper wit holstnetieastteriabe pol yneric coating provided on one or both sides
of the base layer. 10 8. A security docunent or device according to any one
of claine 1 to 6 wherein the substrate has a base |layer fornmed froma
transparent fat erd aegurindocyrnentserbdavicet gcdordingér claime Sudesrein theeabstraine
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one opaci fyi bigxiethatiiargsd polymeris ensdemadj or proportion of one or nore

opaci fying pigments bound with a minor proportion of a cross-Ilinkable

pol yneric binder. 10. A security docunent or device according to claim8 or
cl ai m 9 wheréi n thgecuity feewnersne deyigei doppriinccioatiaingd pderéinlthy sekaiwts t he

t ranspar ent Frat m.at .l t : t I or
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docunent or owvordmtheidesdf tig basedbparm 10 wherein the orientating |ayer and
the LCP | ayer are applied wholly or partially within the area of the

W ndow or w ndows.
10 8. A security document or device according to any one of claims 1 to 6

wherein the substrate has a base layer formed from a transparent material, and
the substrate further includes at least one opacifying coating applied on at least

one side of the base layer.

9. A security document or device according to claim 8 wherein the at least
15 one opacifying coatings comprise a major proportion of one or more opacifying
pigments bound with a minor proportion of a cross-linkable polymeric binder.

10. A security document or device according to claim 8 or claim 9 wherein the
at least one opacifying coating partially covers the transparent substrate so as 1o
form at least one transparent portion or window which is not covered by the

20  opacifying coating.

11. A security document or device according to claim 10 wherein the
origntating layer and the LCP layer are applied wholly or partially within the area

of the window or windows.

12. A security document or device according to any one of claims 1 to 11
25  wherein the orientating layer comprises a photo-alignment layer which is a photo-

orientated polymer network (PPN).



12. A security docunment or device according to any one of clains 1 to 11

25 wherein the orientating | ayer conprises a photo-alignnment |ayer which is
a photo- orientated polynmer network (PPN). 15 13. A security docunment or
device according to any one of clainms 1 to 12 wherein the LCP | ayer
conprises an anisotropic |ayer of orientated cross-linked liquid crystal
nononers. 14. A security docunent or device according to any one of clains
1 to 13 5 including further orientating!®ayers and/or LCP |ayers. 15. A
security docunent or device according to any one of clains 1 to 14 further
i ncluding a refl eftSseurtyydecument on daviagr pesprdiog daeanty one déwllai@satdor’di ng t o

any one of clhakRsn thd gC@ﬁayéMc;n}ﬁﬁ'f Ie%g%{ HAL S %?/L:EB'{ ii@rgca{e?!ycgE)ss—m A

security docunment or device accor 0 any 'one’o e precedrng clains
wher ei n" t he btid earstat omgpomens. f or med by the conbination of the LCP | ayer
(s) and orientation |ayer (s) contains at |east one hidden image. 18. A
security docunent according to claim15 or claim 16 wherein the optical
conponent i sTHr ovi FEgUEY dooument ar stevideoacanirding do rastyl et of arimpal 40 i13i ng
| ayer andsa j | ek Bt i i i at a second, laterally
spaced | g?:at Iin%%dg{g fté{tlgﬁrﬁg%st@gEér{}%e?%gﬁ%lgﬁen%m%g&seI f-aut henticating by
fol ding the docunent to bring the wndows into register. 19. A nethod of

manufacturingsa Seeebirty @REUHEIANr fevRBVAGDrERIMS ISy Ndhe oPrcgﬂYr‘nQ'P% 34
substrate whjch includes at | east one layer of polymeric 20 nmaterial;

appl yi ng a pMABYINFiEgEe oieflastor B¥et one side of the substrate; applying an
orientating |layer over the priner |ayer; aligning the nolecules of the
orientating { yer, and applying a |ljquid crystal polynmer (LCP) |ayer over
the orientatithg I%}?@F‘?”%Sﬁofémeﬂt RE(ASEEE REFHNG P 1BoYong A timper & 5t he

step of applm'ﬁﬁgri},agdgﬁ@iar@ﬂaﬁgi@@/@g,e,i_s performed by applying a primer
i ncludi ng a polyner conponent and a cross-linker. 16 21. A nethod
according to claim19 or claim 20 wherein the step of applying

10 17. 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.

18. A security document according to claim 15 or claim 16 wherein the optical
component is provided at a first location with a reflector or polarizing layer and a

15 polariser is provided in a window at a second, laterally spaced location so that the
security document is self-authenticating by folding the document to bring the
windows into register.

19. A method of manufacturing a security document or device comprising:
providing a substrate which includes at least one layer of polymeric
20  material;
applying a primer layer on at least one side of the substrate;
applying an orientating layer over the primer layer;
aligning the molecules of the orientating layer: and
applying a liquid crystal polymer (LCP) layer over the orientating layer.

25 20. A method according to claim 19 wherein the step of applying the primer
layer is performed by applying a primer including a polymer component and a
cross-linker,



the orientating |ayer over the prinmer |layer is performed by applying a
solution containing a photo orientating polynmer network (PPN) over the
prinmer |ayer. 22. A nethod according to any one of clains 19 to 21 wherein
the orientating 5 layer includes a photoalignnent |ayer and further

i ncluding the step of exposing the photoalignnment |ayer to polarized |ight
to align the nolecules of the photoalignnent |ayer. 23. A nethod according
to claim22 wherein the photoalignnment |&yer is subjected to a first
exposure of Eol arized light through a mask to formlocal 10 regions having
a first oriedtatibdmaihohsteddingdo clait tther plaoe @4l wheraienthel sigeof appiyiobj ect ed
to a second PORES i sk. usi . dj t n . I he

pol ari zed | ig])%t to é?'(? nggpgﬁgY&rﬁégi %ﬁrﬁéﬂh%g?ﬁg’ %éi%é‘%ﬁdbg%gg&[@t%os(rglj“{tlghform
an ori ent at canaipapteephoto nriettating pepmat netgroklafRiN) @4r the prrhéioldyerccording to
claim 22 wherein an orientation pattern is fornmed in 15 the photoal i gnnent
| ayer and/or the LCP | ayer without the use of a nask by a variable
printing proédss A oethnd acdoadeg taany iong ofcainsd9 1221 wheretrhibe creotatidgng t o

coxting ot 1 egerToibded 8 biaEhRef L8 hET oS ng foint RS Se0Y BRBHHLTS e
l'iquid crystthe pbbteslidreserasmyere tohpolarizeantight ao efigrt ke niotszuless 06fthd0 t he

under | yi ng o, atin ayer, and cross linking the nmononers to fix the
BN R e

orientation CIRUY er ystal nol ecul es.

23. A method according to claim 22 wherein the photoalignment layer is
subjected fo a first exposure of polarized light through a mask to form local

10 regions having a first orientation of molecules, and the photoalignment layer is
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.

24. A method according to claim 22 wherein an orientation pattern is formed in
15 the photoalignment iayer and/or the LCP layer without the use of a mask by a
variable printing process, or by a laser writing process.

25. A method according to any one of claims 19 to 24 wherein the LCP fayer 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

20 the underlying orientating layer, and cross linking the monomers to fix the
orientation of the liquid crystal molecules.



