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The increasing popularity of colour
pPhotocopiers and other imaging systems and the
improving technical quality of colour photocopies

' has led to an increase in the counterfeiting. of bank

notes, passports and 1dent1f1cat10n cards etc. There

~is, therefore, a need to add additional

- authenticating or security features to existing
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features. Steps have already been taken to introduce
optically variable features into such documentation
which cannot be reproduced by a photocopier. There
is also a demand to introduce features which are
discernible by the naked eye but which are
“invisible” to, or viewed differently, by a
photocopier. Since a photocopying process typically
involves scattering high energy light off an
original document containing:the image to be copied;
one solution would be to incorporate one or more
features into the document which have a different
perception in reflected and transmitted 1ight, an

- example being watermarks and enhancements thereof.
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- It is known that certain liquid crystal

_materials exhibit a difference in colour whe: viewed

in transmission and reflection as Well-as an




It is known that certain liquid crystal materia's exhibit a diﬂf%ré%%éﬁga
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reflection. Liquid crystal materi-al s have been incorporated into

docunents, identification cards and othé@r -security elenents wth a viewto
5 characteristics. EP-A-0435029 is concerned.

creating distinctive optical
with a data carrier, such as an identification card, which conprises a

liquid crystal 3eulesdy dependenti bmlomredhe cdaledtGam.i emighiel liquid
crystal pol ymelrhSthl oSek r gom tenperature and.is typically 10
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Layer, m?ich':§°§Eﬁ?ﬁ§éftédanﬁbeCFtbenkgamdBdadeb?hedeFF@ﬁkﬁ@@Q a higr
egree of col yemRHELL ¥4 , c ectrumfor all view ng angl es.
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t he wavel ngt hchahacperastiasi oBPphoPeéBtnas ok tbaceehkdactédnl bght in a
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conpl ox using. o e SAFETE: o dr i {iene L R P Plqur PR a 20
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opti cal | y-vari Shf af eat O TreD DS aTTED GrEnbnt PORRISE pr oh di sol oses
the. use of a $9%id FfamysttalrXsn "ttt zim natatd bes wegm ¢aDLy ayer s of
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the liquid crystal layer, which is applied to a
. black background,” will demonstrate a high degree of
~colour purity in the reflected spectrum for all
viewing angles. Automatic testing for verification
15 - of authenticity is described using the wavelength
and polarisation properties of the reflected light
in a single combined measurement. This has the
disadvantage of being optically complex using a
single absolute reflective méasurement requiring a
20 ~uniform liquid crystal area on a black background.
. AU-488,652 is also ccncerned with preventing '
counterfeit copies by introducing a distinctive
~optically-variable feature into a security element.
o This patent discloses the,use of a liquid crystal-
25  “ink” laminated between two layers of plastic sheet.
. The liquid crystal is coated on a bla;k background
so that only the reflected wavelengths of light are
seen as a colour. The patent is primarily c¢rystals
~which have-the characteristic of changing colour

30 - with variation in temperature.

Cholesteric liquid c¢rystals have certain unigue
properties in the chiral nematic phase. It issthe S s
| - chiral nematic phase which produces an angularly | |
- 35 dependent coloured reflection and a difference in




o] 8 JUL ZUES

so that only the refl ected wavel engths of |light are seen as col our.
.patent is WOIR#FI9PY crystals which have the characteristi ECW@WQ%%Q

colour 30 with variation in tenperature. Cholesteric liquid crystals have
certain unique properties in the chlrs nemati c phase. It is the chiral
ly

nemati c phase which produces an angul a 35 dependent col oured reflection
and a difference in WD 03/061980 - 3 1 8 JUL 2006 PCT/GB03100218 col our

when viewed in the% transm ssi,on or. reflectiaon. Cholesteric liquid

crystals foranlOHEIV st YEFHERUrB ﬁﬁF@ﬁrr$FP§@P§5ﬁlP@uP§rly pol ari sed

light over a pafiewthend chodegekengt hsquldTheywavwalkerath ks a function of
alignment wthin

‘the pitch of the, heligal struct ormed_b

the |iquid cré??é?aﬁaFgFPgﬁ?rﬁnw }ﬁﬁpF§%2?0t§uEﬁrEU§F¥&¥ture is depicted in
Figure 1 Withpd)herlshdl 2sthti ovhel acalarmwsmﬁdt be diaketthgnnst the 10
arrow X 5 The reflect yel engt .be tuned b praprjate choice of
cheni cal conp%%?t ?ngﬁh 1?|% F gPan %ﬂ@ ﬁﬁ?&g %s%éﬁn be chosen to
be tenpemnLhﬁisemkl$tvecbnrenshnshtisefoﬁméﬁ bgndadgassas of circularly
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10 arrow X. The reflection wavelength can be tuned by
. appropriate choice of chemical composition of the
J liquid crystal. The materials can be chosen to be
temperature sensitive or insensitive. Both
handednesses of circularly polarised light can be
15 reflected by choice of the correct materials. and
thus high reflectivities at specific wavelengths can
-be achieved with double layers of liquid crystals.
The wavelength of reflected light is also dependent
on the angle of incidence, which results in a colour
20 change perceived by the viewér as the device is
tilted (Figure 2).

On a dark background, only the reflective
. effect is observed, since little light is being
25 transmitted from behind. When the dark background
~ is removed or not present and the device is viewed

in transmission, the intensity of the transmitted

colour swamps the reflective colour.

30 Of the light which is not reflected, a small
proportion is absorbed and the remainder is
transmitted through the liquid crystal material 3.
When correctly configured there is a dramatic change
between the transaitted colour in the direction of

35 arrow Y and reflected colour in the direction of
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intensity of the transmtted colour swanps the reflective col our. 30 Of
the light which is not reflected, a swmalgl - proportion is absorbed and the -
remainder is transmtted through the liquid crystal material 3. Wen
correctly configured there is a dramatic change between the transmtted
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10 I'n the field. qgk tes security ements of threads in
particul ar, the us g o%lr%ll’s%omr%rscmb&mmﬁaw, EP- A-

319157 has pr diced axardpelehr @Igr@hf Q@ﬂ@:ﬁé& r&d}&d@%t trfe' tltng .
n ageous o continually

. However, in th r busi,nes I s always a
[ j%ﬂﬁé %%% FPﬁng? antr-counterfert security

strive to frn NewW  a
features. It is desired to use the highly

10 _ _
In the fieldlof banknotes, and security : é:}
~elements or threads in particular, the use of -
demetallised indicia such as described in EP-A-
_ 312157 has proved to be highly effective in reducing
15 ' counterfeiting. However, in the security business
it is always advantageous to continﬁally strive to
find new and further 1mproved anti-counterfeit
securlty features. It is desired to use the highly
-advantageous characterlstlcs of demetallised
- 20 | characters and colour shift effects from 11qu1d
crystal materials.

Accordlng to the invention there is provlded a

. method of manufacturing a substrate comprising the
25 ._steps of applying a darkly coloured resist to at
least a part of a metallic layer on one side of a
- substantially transparent polymeric film, removing
. metal from areas not covered by the resist to form
_ demetallised regions and applying a polymeric liquid
.30 crystal material over the re51st and the
demetalllsed regions.

_ The 1nvent10n also prov1des a substrate made by ‘s
| thls method. o
35




advantageous characteristics of demetallised 20 characters ant®célbudlis
_shi ft ef f WOIIPFYRY 1 i quid crystal materials. ' According tBCUVREWMRZHL I on
there is provided a nethod of manufacturing a substrate conprising the 25
steps of applying a darkly coloured resist to at |east a part of a .
metallic |ayer on one side of a sub§t§%fially transparent polymeric film
renmoving netal fromareas not covered by the resist to form denetallised

regi ons and applyi i C I|qU|d 30 crystal material over the resist
and the denetall i s% er%o%’%c{ Giraitt G dihe Rﬁﬁﬁﬁr&esuéf%\m@# ate made
by this methodviili anolubee%&d&@}ﬁ@ﬂﬂ%?%f%’@ @BRPAR i1y, wﬁhor eferred
‘embodi nent of t EﬁpresegrTO invention wl ]l "now be describe y way of

e
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Elgure 1 deplcts chiral nenatlc allgnnent of a cholesteric liquid crystal

‘material ;. Figure nghoms the reflection froma _cholesteric liquid
crystal materi al rHIEE St etpﬁé’tsléz ﬁ@ilen@Fnﬁtﬁ& ddrcerepty@fe @3 depicts

the transm ssictiwlasterief Leguiidn cefyshkiaghtaiteeiidant on a liquid crysta
material; 15 Figures 4 and 5 are cross sections across the wdth of two
alternate el ongate authenticating device forned by the present invention;

and 20 Figure 6 isFagpken2vihowef hbhetBkeorg@t@ction from a
cholesteric liquid ciystal material varies with the

10 angle of incidence;

i») Figure 3 deﬁicts the transmission and
' reflection of light incident on a liquid crystal
| material;
15
| Figures 4 and 5 are cross sections across the
width of two alternate elongate authenticating
device formed by the present invention; and

20 ~ Figure 6 is a plan view of the elongate
‘authenticating device of Figure 5.

ib Figure 7 is a cross section of a further
K . . embodiment of substrate 10 forming part of a
25 laminated structure;

Figure 8 is a cross section of a yet further
embodiment of substrate 10.

30 ~ Figures 1 to 3 have already been described'in
- detail as background to the present invention.

e Referring now to -Figure 4, there is 1llustrated
a substrate 10 formed by the method of the present
'35 invention for use in security or authenticating




aut henticating device of Figure 5. Figure 7 is a cross sectio ¢ Tl her
enbodi nent wio @ubsksate 10 formng part of a 25 lamnated s d}[?%rj% bﬁ ure
8 is a cross section of a yet further enbodi nent of substrat

Figures 1 to 3 have already been described in detail as background to the

present invention. Referring nowto =H gure 4, there is illustrated a
substrate 10 fornmed by the nethod of the present 35 invention for use in
security or authenticating WO 03/061980 - 6 1 6 JUL 2006 PCT/ GB03/ 00218

devi ces. The rreiermd:asequﬂ}hes nmttﬁcalﬂdcﬁﬂ(iefd MmNl NG .13 Substantial Iy
whi ch has an opaque | ayer of

cl ear pal yneri or_.t.h
?ﬁr %#g-%thg tangl #ﬁé %@ag'ﬁﬁéyﬁﬁﬁdm ifddar ill mi s

netal 12 on a
metal | i sed NELDﬁERES bmlnhefddmeDuRQﬂthoha@rgﬁebgahﬁe19gg mplehi ckness.
st 13 which confains a black or

Th I n
e netal |ayep, %§l|§%85gugfgﬁfg%rggl Sgh?ﬁepéde £hEUdFEPBASF Neozapon X51

dark dye or pignment
or the p|énentpr@mﬂ&taﬂﬂspedsédlm"EarheaaBlﬁg&d7 LAkgdsi ptepa materi al
The dye | oadi ng

with both good¢ o] C ti e5|stance
can be up to EbeE %$9§%?gﬁF?BE§kFﬁ8g%¥ g? @05 igknp&si-st 15 13 depending
on coat thickness and de5|red bl ackness. An exanple of a class of suitable
copol yners such as

Union Carbi de bear T iete B bGP e G R A AR L2 150 4bm The
print ed -which contains a black or dark dye or plgment.

10 Suitable resists include the dye BASF Neozapon X51
or the pigment. (well dispersed) “Carbon Black 7"
mixed into a matérial with both good adhesion to
metal and caustic resistance. The dye loading can
be up to 50% {(by weight) of the final coat of resist

15 13 depending on coat thickness and desired
blackness. BAn example of a class of suitable resist
materials is vinyl chlorides/vinyl acetate
bopolymers such as Union Carbide Ucar resins, Sun-
VHL 31534, or Wacker Vinnol E 15/45m. The printed

20 metallised film 11 is then partially demetallised,

~according to a known demétallisation process using a
caustic wash which removes the metal in the regions
not printed with the resist 13. The remaining

| ' regions coated with resist 13 provide a black layer

25 which is visible when the demetallised film 11 is
viewed from its first side (along arrow Y)
interspersed with clear regions. The shiny metal of

~the remaining parts of the metallic layer 12 are
only visible from an opposite side of the

30 demetallised film 11 (along arrow X). The resist 13
may be printed in the form of the indicia 15 (see
Figure §) such as;words, nuherals, patterns and the

. like; in which case the resulting indicia 14 will be
positively metallised, with the metal still covered

35 by the dark or black resist 13. Alternatively the




20 netallised film11l is then partially denetallised, accoﬁdinﬂﬁtgﬁﬁiknomn
.denet al | i s&DI03A618BOCcess using a caustic wash whi ch renoveBCEAS0HBE24F | n
the regions not printed with the resist 13. The renmi ni ng regi ons coated
with resist 13 provide a black layer 25 which is visi'ble when the

denetal lised film1l is viewed fromits first side (along arrowY)

I nterspersed with clear regions. The shiny netal of the remaining parts of
the metallic layer 12 are only visible froman opposite side of the 30
denmet al | i sed fH95HsM (X Mg 2§ wrdnbed B gediatfamn wdide printed in the

formof the | plqE@vE «Seh WHiGH @He SURD ASWOIASy MR 9,4 patterns
and the like; | ich-caigF%he resulting indicia 14 will be _ positively
metal | i sed, wi"tH AL A8] Ry dd\ferdanedn iyt sack ZREIONST- bl € resist 13.
Al ternatively itg M@ Q3,0688% et folkndlUa N NS 26T RO 0021 & rasi st 13

‘may be printe as to formindicia, negatively, in which case the
resul ting i ndgé’?:gl PAASS,| e5pg Ydddt dyramsaiddag diighded it¢hs. The

indicia 14, hewevebonieamdbediretl ¢ad ¥oiisnd & oM metehh waiides, ,
especially in tran%nitted | i to the contrast between the regions

ht, du >
of the netal WAVENPERRy & POIRY REy 8 RETPHBINGNONANE &54GGES-egi ons. A
| ayer 15 of polyneric liquid crystal material 10 is then coated,

transferred or la 'nited t? thg depet al |.i sed fLIn111'gver t he r.enai ni ng
parts of the blacR t8¥EEt 1Papdr PRIVERIiChd 1guie: snVissed Fa8§e6Ael This has

the effegt of ipreHusi Beadel) JBkYn¥iEskRbE o¢Oh Mk naktielt tef taet when the
tjnished SUbSéé%égaigised film 11 over.the remaining parts of the
Q) black resist layer 13 and the demetallised regions.
This has the effect of producing a highly visible
colour shift effect when the finished substrate 10
15 = is viewed in reflection from the first side ({along
arrow Y}; and a metallic shiny partial coating when
viewed from the other side (along arrow X}.
Adéitionally clear positive or negative indicia 14
can be seen in transmission from either side. A
20 layer of a suitable adhesive 16 may be required, for
this process, applied between the black resist layer

13 and the liquid crystal layer 15.

i;) - . When the aforementicned substrate 10, or a -

25 strip or thread made therefrom, is included in a
paper, the remaining metal of layer 12 is not
directly visible. It is hidden either by the
masking coat of resist 13 or the paper, to which it
provides opacity, thereby enabling the contrast

30 - between the demetallised'and metallised areas to be

clearly seen.

' If a metallic effect is not desired, when
viewed from the back of the paper, an additional
35 -_masking coat may be used as well as the black layer




15 is viewed in reflection fromthe first side (along arro

metal | i c shwousmgidssal coating when viewed fromthe other &Eg%ﬁgﬂﬁ
arrow X). Additionally clear positive or negative indicia can seen
in transm ssion fromeither side. A 20 |ayer of a suitable adhesive 16 may

be required, for this process, applied between the black resist layer 13
and the liquid crystal |ayer 15. 25 When the aforenenti oned substrate 10,
or a strip or thread made therefrom is included in paper, the renaining
metal of |ayer O §epift 1¥iansttd yuitsitilée. md e i gtlens @iy her by the

‘maski ng coat ofmgsq(s_ur@t c@tor‘,,oglg %%pween %%muspe%\i c:{prow des orr)Tg;::iltlyl, sed

t her eby enabll t.he ‘cont.rast 3
areas to be Loy ydedhiter SEOn853.1 | @ efvfdetali ot wiaghiteds when

vi ened fron1thgu kteh thenRapg i tiaonal maski ng coat may be
used as well as ?ﬁg bl ack | ayer WEP%SF%%%§ %aéG%%:B JUL. 2006 :

- PCT/ GB03/ 80218 of resist 13 and a suitable material for such a masking
coat woul d be Cbateﬁhgiggxgﬂ ops£ogke | Lovyl Wite 89 353. A typical
¢ S%ﬁ thé P?é g %F Y5 FRK S¥erhe use of a

coat weight is gested to be
bl ack, or verymﬁﬁr 1g9erispalogthe mdst sordhg ab$bu3téﬁmgt00|0ur shift

'effeCts othere£fé€Es s HBHePE: BEOCE AL by the use ed resist of
ot her col ours % a conblnatlon 10 $]§% oﬁ?SQEFEFﬂﬁea EE g%edP??erlng
appar ent col ol? dyed resist of other colours or a combination

10 of colours giving rise to differing apparent colour

shift colours. . ;) ,

Optionally, a further protective layer 17 may
be laminated to or coated over the liquid crystal

15 layer 15. Such a layer 17 may be a PET laminate or
an anti-scratch coéting. A suitable anti-scratch

coating would be Wacker Vinnol E 15/45M.

The black dye or pigment in the resist 13 may
20. be a conducting material, such as carbon black, to
produce a machlne—readable or conducting layer. |
Alternatlvely it may be a magnetic material, such as
magnetite, to produce a machine readable magnetic

. layer. The layers may ‘be continuous or
25 . discontinuous ‘and may be of the forms described‘in
EP-A-05167390 or WQ-A-9825236 for example.

| In a further embodiment of the invention shown
in Figure 5, only some parts of the layer of re51str
30 13 contain a dark dye.or pigment and some parts 18
are substantially clear containing low
concentrations of, or no, dye/pigment. When viewed
.+ from the first side'(along aroow Y), the metal of
”the.metallic layer 12 can clearly be seen in the
35 . regions of.remaining clear resist 18, unaffected by

-




shift colours. Optionally, a further protective |layer 17 may 1§eJP£n?mEted
.to or coat W e®I*®he |iquid crystal 15 layer 15. Such a | ayavGcHdss/aoeg be a
PET |am nate or an anti-scratch coating. A suitable anti-scratch coating
woul d be Wacker Vinnol E 15/45M The bl ack dye or pignent in the resist 13
may 20 be a conducting material, such s carbon black, to produce a

machi ne-readabl e or conducti ng Iayer Alternatively it nay be a nagnetic
ite, to produce a machi ne readabl e magnetic . | ayer

materi al , sucgHbe qﬁt
The |l ayers ma C]U‘rﬁ(i} St e 1o5-aesc ot 4 nUidhes caddumshitie: off e f or s
described in deR AMY1EOGN WO ATR825236 §’ %’E&'S&' Geslityd further

enbodi nent of _t he |nvi§t|o% shown |n Fi gure 5, sone parts of the
| ayer of resi SEBERE3 ‘Cont aittSatFarsk Q&Welé¥beyW€nﬁ and sone parts 18 are
dye/ pi gnent .

substantially clear containing |l ow concentrations of, or no,

When V|eged fron1gge first side galong arrow Y), the metal of the
metal |i c”l ayer f CL&3F| yefdste&RUIANENA B3BaVegilons cohtedmmini ng cl ear

resist 18, ungtboreedehy, LiGnibbs298E P BRA083B0SRCTLCHARLA0ZIE - O  the

can only be seen in the

l'iquid crystal ?é % h 1 E ﬁ | ourshift effect
darkly coi our 88 F8&Fs&tYRtdgronke18etapidci daypswh2i Aari har gean 5°The cl ear

resi st regi onmet81hby dhsSnogwal ai DoAtihkUPRHE sC
ahlfs t%eéﬁggé fégf%§§erﬁ§§ can be seen

e Totall i VF Teoheinyi EREi Hor oRE nbchren) ardetimilee CokouTghti ng t he
regi onstd8 have a definite colour.
; Fluorescent materials may be used in separate
L layers of coatings of the resist. For example, a
fluorescent material may be provided in the form of
- a separate layer of coating over the top of the
15  resist regions 13, 17. Alternatively é fluorescent
material may be provided as a separate layer of
: éoating on the back (second side) of the substrate
10 (over the surface of film 11 opposite to the.
metallised surface}. Where a fluorescent material is
20 present in the clear resist regions 18 and a coating
~ is applied to the front or back of the substraté 10
the colour ét‘which that fluorescent material
fluoresces may be the same or different to that at

which the material used in the coating fluoresces,
25 - to obtain different visual effects. A fluoreséént
material may also be present in the dark resist
regions 13, the colour at which that material
lfluoresces being the same or different to that at
‘which a fluorescent material in the clear resist
36 regions 17 and/or in -the coatings on the front or

back fluoresce.

Additionally, in the regibns 18 where the metal
is visible under the clear resist 18 a holographic
35 structure can be incorporated into the metallic




10 Fl uorescent naterials may be used in separate |ayers of coaf? gB é
resist. Foruax !% fluorescent material nmay be provided in th #o
of coating over the top of the 15 resist rddi'd@803{04218)7

a separate Iayer
Alternatively a fluorescent material-npy be provided as a separate |ayer

of coating on the back (second side) of the substrate 10 (over the
surface of film 1l opposite to the netallised surface). Were a

fl uorescent matlerviead. is 20 present in the clear resist regions 18 and a
coating is - applied to the front or back of the substrate 10 the col our at
whi ch that fluorescent material fluoresces may be the same or different to

“that at which the Ambeheal elﬁfedtl probedeaabingnk! YAvERESS, 43 tO obtain
different visual, @ffﬁﬁéﬁ w ﬁorgicent material may al so be present in
the dark resist  régions Yﬁe t T8Ot Sat hki eplenat ofatbei Alaufitduor esces

bei ng the5sanecaysua1fehengeSOSlhghtay awhtrd subtepresceptigaterial in the
coatings on the front or back

| t 3
clear resis Q {ggéﬁns ﬁgegt e | 6?%%Ea5% WP eererabad aWithsaw si bl e

fluoresce. Additironally,
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10 adhesive/anti-scratch coating is applied in the form
of a pattern or design, then the coated/uncoated
regions can appear as different colours off-axis. *l}
When the uncoated-regions change colour on movement

: - of the element 10 the contrast is seen more clearly.
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) Another effect which can be usefully used is
that, when the substrate 10 is stretched, it changes
- colour (irreversibly). The colour goes to longer
. wavelengths (eg green goes to red) and retains its
20 | colour shifting. capablllty (eg red now goes to green
'off-ax1s)

The use of fluorescent, luminescent .or

phosphorescent materials in the clear parts 18 of
25‘_. the layer of resist 13 enable interesting effects to
be produced. '

- The substrate 10 produced by this method can be
,sllt or cut 1nto patches, foils, stripes, strips or
30 threads for 1ncorporat10n into plastic or paper
- substrates in accordance with known methods., Whilst
. these are preferably partially embedded 1nto a paper |
- or plastic substrate, they may be applied to a
'substrate or wholly embedded within.
35
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met hod . cé¥l d bﬁlﬁsée Bnshows a more integrated approach.

{w} Figure 7 sggws a second machine-readable
construction laminated to the basic structure. The
;machine—readable construction comprises a polymeric
15 . film 11, such as a metallised 12um PET base 11,
~which has been selectively demetallised. In this
example two “tramlines” 30 of metal 12 have been
left along each edge of the construction but other
variants are possible as illustrated within the
20 cited prior art. The “tramlines” 30 are such that
when the final construction is laminated to
- substrate 10 they are coincideﬁt with only
metallised regions. A protective layer 20 may bel
@:) | applied onto the “tramlines” 30 to prevent the metal
25 - be;ng corroded by the magnetic layer 21, which is
applied next. The magnetic materlal is only applied
over the tramllnes 30 so as not to obscure the
indicia formed with the substrate 10. A suitable
protective layer 20 is VHL31534 supplied by Sun
30 - Cheémical applied with coat weight of 2gsm. A
suitable magnetic material 21 is FX 1021 supplled by
Ferron applied with a coat weight of 2-6 gsm. On to
this a sultable laminating adhesive 19 is applied,
this may be the same as for layer 16 in the previous
35 constructions. The whole construction is then




conbi nation with existing approaches for the manufacture of thraa?.
Exanpl es of suitable 5 constructions that can be used incl ude QP% &%ﬁ

limted to, WOWBEE™80 ted within EP-A-516790,, WO A- 9825236, PEREB03/00218

WO A- 9928852. Figure 7 illustrates how pubstrate 10 can be enhancéd by

| ami nating the basic structure described above to a further structure and
10 Figure 8 shows a nore integrated approach. Figure 7 shows a second
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edge of the congtruct# g t vari ants are_ possi e as Illustrated
within the 20 crted"prFoP artt °T$%p Yr%anﬁE%er3baﬁi@a§%chafﬁﬁt0nﬁhen t he
final cons¥ructtha p@lYm@rnBi@mthCr§$$§1rgg§égoa§h@gségfb ident with

onIy netallls lons, otective layer 20 may be app |e onto the
“"tram ines” rev#é} nt ?Wég?ﬁnaj 25 being corroded by the nmagnetic |ayer

21, which is app|led next. The magnetic material is only applied over the
tram i nes 30 so .as t ure the |nd|C|a formed with the substrate

to
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1021 I d F n e th a coat weight of 2-6
' Sup? Tl S&%dﬁe&%v:?ml@gt? S FET Itbrgﬁ5§ Ry e h%héssarre as for

a suitable lamndti
layer 16 in thelepedaldisedbwiehshr olitehde Ho@iWaohe ggastruction is then

WO 03/ 061980
ensuring tramlines 30 are left along each edge of
the thread. As described above a black resist 13 is
used during the demetallisation pfocess. On to a-
15 - 'dolouréd, preferably black, resist 13 a protective
layer 20 may be applied prior to application of a
magnetic layer 21. The protective layer 20 may
- optionally be pigmented. Suitable materials and
coat weights are as described for Figure 7. Finally
20 a layer of polymer liquid crystal 15 is lamlnated on
to the top using a laminating adhesive 16 as

'prev1ously described.

o In both‘the_examﬁles above the magnetic R %j
25 - material 21 is applied as tramlines along both edges |
~ of the thread. It should also be noted that the

magnetic material 21 could be applied to any of the
examples desqribed herein in any manner so long as.
it does not obscure the demetallised regions and -

30 consequently obscure the indicia 14. Preferably the
'~ magnetic material is applled over the resist 13, 17
or on the back of the film 11. Various alternative

constructions can be used.

35 The substrate 10, or security thread made




- 12 18 &hy$ég§%0PCT/G803/00218 | ani nated to the basic structlBelUl 2078
-conprising la 11, 12, 13, 16, 15 to formthe final suFSIYGRBMBB | g
hi gh durability substrate 10 is required it may be preferable to apply a
further lam nate |ayer onto 5 the pol yngr Liquid crystal |ayer as described
in previous exanples. Figure 8 shows another alternative approach to
form ng a machi ne-readabl e construction of substrate 10 10. Here a 12 }1m
metal | i sed PET Waseefmyer deda-ipdemetallised. wi.th a suitable design 12
again ensuringy rﬂ%etss 30 are left ﬁl%ﬂr% i \(,:gr{‘eed’%’é’vﬁf the thread. As
descri bed above a ack Tedlist bﬁqsﬁ%s?ébl shoumig it hepdemetin iagat i on
process. On tohenklB®otasaured, preferably black, resist 13 a protective

| ayer 20 nmay be applied prior to application of a magnetic |layer 21. The
protective layer 20 may optionally be pignented. Suitable materials and
coat weights are as described for Figure 7. Finally 20 a | ayer of polyner
liquid crystal 15 is lamnated on to the top using a | am nating adhesive
16 as previously described. In both the exanpl es above the nmagnetic 25-
material 21 is applied as tramines along both edges of the thread. It
shoul d al so be noted that the nmagnetic material 21 could be applied to any
of the exanples described herein in any manner so long as it does not
obscure the denetallised regions and 30 consequently obscure the indicia
14. Preferably the magnetic naterial is applied over the resist 13,17 or
on the back of the film11l. Various alternative
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constructions can be used. 35 The subz%rate 10, or security thread made WO
03/061980 - 13 1 8 JUL 2Q08 PCT/ GB037/00218 '"therefrom described in any
of the above enbodinents may be used in security paper sycfi.apqe bank
notes. 14 18 July 2006 WHAT IS CLAIMED IS: 1 A nethod of manﬁ’facturl ng a
substrate (10) conprising the steps of applying a resist (13) to at | east
a part of a netallic layer (12) on a first side of a transparent polyneric
fil mYWHRBY,ScCemoDNg: netal from areas not covered by the resist (13) to
formdenetal |l i sed regions and applying a further |ayer to cover the resist
(13) and- t he Adueeteadaif mas@ecturiag iacnisstratel{80) achprising it stepsohadplyinge redisii t3herat | ayer
is a |ayer ofe3pls safef B metaliglayer (82hontadirst side efra tednsigatdsit polymerichibn (1t h esntoeing st
(13) is darkIMe Ewat?ﬁéaotmeww §S'§tHé3)mfaéM %Irsnéteelonaampama i ves
rise to a coIf ?r §¥?T?Ot°°3é?r1*'“€c’?5‘?t 13 gad the den &S(Wéﬂgé{ﬂ a’laﬁté” 8l r“iec li qui d
crystal mate g‘%ﬁf 'q ide Eh(1Ph B es' t( e and

wh th eSthe S tpaacloogr |f tdﬂ1 an be
e e s R O T N %,gw Tt

resist (13) erRBhAidhgukhdy e Or pignent hod as
claimed inclaim1 or claim2, further corrprlsmg t he step of applying a
clear re@sist Andig) o elantedlieasitn 1Gn ahi thepadist (18§ conbhsi®iya bt pigmérdyRieh 612) . 4.
A method as okei.ned in any one of the preceding clains in which the renoval
of rretal in the denetallisation process is carried out with a caustic
wash. 53 A t”I‘ﬂS'?Pd clgimedifpeaim eelpinbadurtier ameriging:tbe diep of apbbiingrs clear radistc h
negative i ndf% ’é?a(]fﬂﬁt aa%er e PR MtAlliE lRkerd&tet al | i sed r egi ons. 6 A net hod

as clai dIR tecal 1to ositiv (14)
od as cIaLme F;F ims,n Wg 81 remov, E t
are’rorfea ol B CiarRi el o P oy
one of the precedi meric liquid crystal |[|ayer
(15) issappl ekt a§- clﬁfﬁféﬁhrf‘agwyfb'h@@ﬁﬁé preceding claims in which negative indicia (14) are
formed by the demetallised regions.
6. A method as claimed in any one of the claims 1 to 4 in which positive indicia (14) are formed by
the resist covered regions.
7. A method as claimed in any one of the preceding claims in which the polymeric liquid crystal
: tayer (15) is applied by a coating process.
- 8. Amethod as claimed in any one of claims 1 to 6 in whlch the polymeric liquid crystal layer (15)
is applied by a transfer process.
9. A method as claimed in any one of claims 1 to 6 in which the polymeric liquid crystal layer (15)
' is applied by a lamination process.
10. A method as claimed in any one of the preceding claims in which the resist (13) incorporate a
conducting material to produce a machine-readable conducting layer.
11. A method as claimed in any one of the preceding claims in which the resist (13) incorporates
magnetic material {o produce a machine readable.
12. A method as claimed in any one of claims 1 to 10 in which magnetic material is located in a
continuous or discontinuous layer over the resist (13).
13. A method as claimed in any one of claims 1 to 10 in which magnetic material is located in a
continuous or discontinuous layer on a second side of the polymeric film (11).
14, A method as claimed in any one of the preceding claims i in which the resist (13) comprises a

plurality of different colours.




A nmethod as clainmed in any one of claigs 1 to 6 in which the polyneric
liquid crystal layer (15) is applied by a transfer process. 9. A method as
claimed in any one of claims 1 to 6 in which the polynerig jy%déel crystal

| ayer (15) 1is applied by a |amnation process. 10. A nethod as clainmed in
any one 16f t PAnERRGRWiaekdGh ahmeloﬂth@/ﬁieeéh ind Wi &R which G hdb ﬂampftnze{uﬁét@ a
conducti ng mafcembaledt 0 produce a machi ne-readable conduc?l ng layer. 11.

met hod as clainmed in any one of the preceding clains in which the resi st
(13) i néb6r porataiind avetpmedd it ampadne of the ptecedimgathim®in avhith dtvreseentdadedsbent 12. A
met hod as cl &hefercbhpsphaniegcenhmaterfial slirdorperatedtimthé Gesish(1hi ch nagnetic materi al
i's Iocated in a_ continuous or discontinuous |ayer over the resist (13).

13. A ndfhodAfeetqdgs slaingdin nsaéthaﬁiam%-n’sﬁlnwgleh flyprespenkHyroinesqeny Art/orc
material is POCRIEGFFNH mPCr@LR Wﬁﬁﬁ@d@rth?ﬂ?lﬁﬁﬂﬁtﬁébus Iayer on a second

si de of 1Bhe R%é{%rals% pr% né Oflfﬁ ng@%(ljmsﬁﬁ w%lcﬁaqeorfscgntarg ena 1$e of the
precedi ng cl @58 5 ? o

di fferent colours 15 18 July 2006 nethod as clalned in any one of
the preagdi ng nedtiidEe clanadti &ty dhe B%Qgﬂ’e@éﬁﬂg%la‘ﬁﬁg iH iR 8 flldresceRGRAdRl 8t ed. 16.
A method as tlaporad ina lapy ofBeedihd ideofanemRding claims in which fluorescent
| um nescent and/or phosphorescent material is incorporated in the resist
(13). 179 A fendiend aaslamediimeny dna obthg proseslingfclairefudtienindiediBg tht 6tep of lhineting

fl uorescent, t"lﬁﬁﬁc?f'é’s%rﬁ thgiitm Gr!) a ﬁ@wﬁgad@@e@mstrn@uoehawg a@rﬁaﬂwe livedt ed in

the clear re8idm ﬁl E e”N"H’e‘t*WdH"'ﬁ%aé‘Pr}ﬂP%é sirip (3 of aPPﬂae?Féé%l ng
clains in va?f'Pt'F’dﬁ tf‘?"thd?%9§8%"r‘?fedrf&?t@rr‘?géq”s g which 2 B1ga ff”f"'r‘? ReseRlBieoyer t he
resist (13, 1@3“'"%33 $ret hod as cl ained in any one of the preceding clains

in whicha fh‘é@ﬁsﬂ%ﬁi{ﬁ) oJBIEL BY inb oo EPIRARALALE blediig@ififs, ON @ Second

side of the fil as clainmed 1'n any 8ne of the preceding
clainms further |nclud|ng the step of lamnating to a second side of the
film(11) a nmachi ne readabl e construction having a partially netallised or
denetal | i sed polyneric film (11) having a continuous strip (30) of netal
(12) along each edge coincident with resist covered netal regions, in
which a magnetic material 'is present in the continuous strips. 21. A
substrate (10) obtainable by the nethod of any one of the preceding clains.




