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WD 2005/ 049703 PCT/ EP2004/ 012466 *159159* Met hod for
the nodification of chiral liquid-crystal filns with

whezoas/aor03f extra 15 20 . 25 30 HGI/EPH04/012466
i nvention rel at esj‘immwm | for the nodification of
ysta s

chiral liquid- cr , In particular of their

refl ection wavel engt h, """ whi ch a chiral
liquid-crystal layer is brought into contact with a

I %fhﬂf&aﬁwg%diﬁ&éﬁm of ehiraf figaid-cristat filrhs vtiethe aid
printing nmethods in such ? V\%y hat diffusion of

subst ances out of the Ii&uieﬁ-é‘:)‘@'? | layer into the
extractant occurs. In cholesteric or chiral-nematic
liguid-crystal (LC) materiales | ral: TETI

|1 dhpcntarfErdeiaisy de diTodtpB iy 4 BAHeRlon oEBhal iquid-.
whico/staldilmey ipepatticular btheirreflretionwavelemottalin miliel alchiral
axi.s. . T N i Le" 9 " P SL

e o gTERT 4o € Bickthy T Bontec & gt asysels s

OL T :
t efextrastanthby cOAHNQ O Prigting MRIBALS N 2y ﬁéﬂ@yttbatgﬁefusmn of
makghétahees BOEbSHeN ud-cAystalmayertnitotie dltrectart abepes]
with an optically ac- tive conmponent, which induces a
helically tw sted superstructure in the host m xture.

By Irs ohblestric driehitatnematicdiqesd-eryistél (LE) ofaterialsde general, the

hi.ral , LC ' ' " we .
cn Pl iceadss (M S RelledEyberieti whicn fs pefpendioy
exiangbdhe dongitiingl pnolgenlay gxiSsves. The two terns are
often also used to denote the same thing. In the

present application, the t “chol.e- steric" is used

F orf egermarevEamamatisand Fhelesiiny’ @ disepialpagsigp g an-

tbhiomer{iﬁftﬁé ipBiol ahe;ﬁdédem"mra*mdrmﬁd'éstvequemw gpplied to LC

roadest, meani ng of. "chiral; e . : g

e Rartagels e stiadta inaft hoRCyS, adtid wit annlealy =

or tivewsoymmient,ceipb imdiicessa heligallyi toisted sbpeestrasture in the

bel Fé'w NPRRYEHR "BRoIES@rie"® &ten UB6E or chiral LC

r oé‘?’ghgg’gﬁ, D aﬁfﬁgﬁgpeg or déls@%l- s_hgped rre?'{:)%%ni.c ,

gr GugtsTials whichdaygss nati@h ehqiestsric Phgse witia hglical twist,

ﬁe§9eh %%?fd?re)dahlﬁ?blé,gcriﬁ]dﬁb | defigatives. cumlnwmésmb aveé often also

rod-s ed o ank- shape Qups_ar.e . "

R el Beo S ARG B P B H o "ot

di sterididpeded foupsthatoveahsotit¢madhtypes of diCsmeterials, where this

| | . H G H f" h |_

t noHlER ¢ S bt dolfr e RERchvERTIREHAST TBRNing of rohica

al ematiesiapde'chalgsteriney only form | quid-crystal

phases when m xed with ot her conpounds or
The term "liquid-crystalline compound" or "mesogenic compound”, as
mentioned above and below, encompasses compounds having one or
more rod-shaped, plank-shaped or disc-shaped mesogenic groups, i.e.
groups which are able to induce a mesophase or liquid-crystal phase.
Compounds having rod-shaped or plank-shaped groups are also known
as "calamitic" liquid crystals, compounds having disc-shaped groups are
also known as "discotic" liquid crystals. The mesogenic compounds may
themselves form liquid-crystal phases. However, it is also possible that
they only form liquid-crystal phases when mixed with other compounds or

after polymerisation.
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after polynerisation. WO 2005/ 049703

PCT/ EP2004/ 012466 5 10 S 15 20 0 25 30 35 -2 The
wornesb10d optical properties of the chol est FGHEPAREQ2466
consi st in high optical rotapi-on and pronounced

circular dichroism which occurs due to selective
reflection of circular-polarised [ight within the

| ayer. The colours, which appear different dependi ng

O”Thﬁ ‘?Fiﬁ'a%tﬂS ogﬂgéleproﬁéméietﬁﬁé %ﬁble@ﬂarld masv tonsistfin high

I cal rstruc

cf pBtiea) ajatien N RENOANFa cEgHgLAnzam. which bbdlts due to
pokalettvd réﬂhcﬂﬁheﬁtdmelar-erfdanﬁeddlght avifhire tHeclayer. TRreseolours,

2 szyu iG Xé&gqselfr r&n nggﬁdmgro LR vé@irnr?k%@w &re. %él)endent on
camespmh ohibel hlisal smmhructuce;rﬁxteemely lm%&%tmﬂ effpcts Wlth
Péhé(‘" %Jr‘féﬂe%léﬁéa@i‘%\ﬁ@éﬁ&ﬁ)é icREcESe atise hefe. These

suc asin he i ntr.oduc

ad bave @xhﬁnss\&mtﬁnyakfeava¢ef§¥ ﬁé@@?&%ﬂ& Se%ﬂrltgtﬂrgﬁmgd}f secu-
Fitigs, ec%?mndté‘é/ %@ntﬁv chfds dieuheflmee Howesveomamtamm ihcredsing

BZH@%JQ oith fspebbtq soureBinny Sy oigloh Btctmendls in-

pr ecessiegly hoake the |ptroducttomuf additiend| securitysfeatises necessary.
found that a nmethod for the nodification of LC filns
in accor- dance with the present invention is hi

suiAreohiect afitha eressntigvantion ispbereiere. tomowﬁregn%ﬁﬁ%)é"hira'
l""agelrjbm@rélbfa?lﬂhﬁs Wh:ldrl]'f‘ére ﬁilt@;bgét ahl : rr;l(l“dmdlare$c!irﬁi.glse!3|aniécurity
a | igui
exm%fgtﬂgénaﬂatﬂ’ig?ﬁ’ﬁs@@??? @\eaqujiu&p a way that
d| ffusion of substances out of the LC | ayer into the
ract

o5 BB G gl Pefgb 5 eSSBS0 BPL o
surd‘amce wnth tl;leqtreaemmvelh’mn % mlhlyM@blﬁszﬁtaCbtﬁVmgsﬂ’tbfi ob-
pa ? ﬁ'{ cf'?écﬂﬁ dl@é@l@%ﬁ‘r‘él pﬁfﬁfbr’ébﬁ}r dHolés¥RE LCSlayer

In a second

oxtis Eaught lnt@ C&@éﬁqtéﬂtﬂ 3 ligHid xragtipmm h@gﬁgasﬁa@ in such
Zlu:ta; way g:]é?tQﬂﬁuslc? of substahtes onebhibe. LOlayien gmtbhlae extractant
usion a ra
bt o et Stkh GhebeBiigir fiiaid of dhplings afs Hppied to
of a uarkLsDb‘stnate surface imesuakyd waydhata @pmge\n&@@s Stiyetuse of
458 gl AP RIS gl padly e

er task

r
optaused., Inel secanst Hpp; 8RPXACENL % ARRIIE tpébﬁsL% film By means
adddftd Qitdofe coating or printing method. During the diffusion and extrac-

tion process, a shift of the respective viewing angle-dependent reflection
bands of the LC film into the region of shorter wavelengths takes place.
The extractant may also be of such a nature that it carries out further
tasks, for example optical, electro-optical or electrical tasks, in addition to
the purely extracting function or optical modification of the LC film.

Patent Specification US 6,071,438 and the corresponding German Laid-
Open Specification DE 197 18 293 A1 describe the extraction of extract-
able components from partially or fully cured cholesteric LC films for the
purposes of broadening the reflection bands of the cholesteric liquid
crystals and the use of the resultant layers as broad-band filters, polaris-
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the purely extracting function or optical nodification

of the LCfilm Patent Specification US 6,071, 438 and
wibeoessomspondi ng Ger man Lai d- Open Speci f i catGHRPI0R4/012466
197 18 293 Al describe the expraction of extract- able
conmponents frompartially or fully cured cholesteric
LCfilnms for the purposes of broadening the

reflectlon bands of the cholesteric liquid crystals

ML IS s e

L bthioknEsspT o200 G ParsIThr PELETA0Y DIMEeROL ARg g Km
L CTha )itk Dylthe @xeréction mddiads pmﬁerfab%ecamedromkrmessh afway

5 to . 200 p rtic t

it grians & e R HeRsy X A 7 e Surdllion Lse
cals inadeaftorganis solveptswaymixtueas thegpafavhieh, @vingre the|r
netcﬂ@ﬁm'%a‘ﬂﬁ%ﬁﬁr@aiéto%ﬁ?ﬁr@é@ﬁ*fe fot'a ﬁJPtﬁe??%éé\‘l@h' Wpar‘tﬁ&@lar a

ts or mxtures thereog
ommb'rme.ﬂ&at\l@nr The ixifREHEN HESS V@MY H} BCEdanee g&tﬁh évorkmg
f O:éxénrgr I!ééaﬂt]k?%crib%?%'tﬁ@ tramgb betwderb anda 0 seconds, in each case
e .extrac

Dot lanadly Ak iminwls asteenh o 80 i and Hteddbsa qupepration

ra@ﬁfhé)@simfzﬂ solvemt. 10 seconds, in each case followed

by a 2-mnute treatnent at 90C for the purposes of
evaporation of the residual solvent.

e tHovewbe sitvei hethodrdassriped n UE, 01 d43¢a|'1© EE1$9§Q§ 23 A

r e‘ﬂ&gmﬁ‘%n %‘rkyprrggigé'tc?%trlﬁﬁﬁg fre! w@mﬁ@@te\b@ réﬁdft&nlés:,/ apisicandsults
. e

pr &t @LOmpIgX é’ﬂ&@ﬁp@ﬂs'vﬁﬂoﬂ%‘ﬁ 0 taégﬁ'r?@nﬁ’%éea Jreatmegt de-

r e%bhbﬁa $?§thctsﬂhsmmpbortahamlalswmh_cdamm ubed sieck heat-

Sl nce _nea t i ) i

ox JEOPE 8 SLpRER3hAteN RIS SRER B, B ShehDie, fumd el it iat

as cahds;, gaenotbe nised asdhey peonansnitys deformeonegeasure to exces-

S| ?\Léf)( Hl@e@%ﬁf EY'BRE RG] c%ﬁ'h@t Bep rr&bsgé‘d Riree s @kub-

fur Sequent production step. A process
f orseghenhprgiductan |StﬁP of the chiral LC |ayer by means
of printing processes or application of the

t t t t b in.uU .
T8 A btcass tor herBpetigaten of e ey Bt B Frdis Mafiting
whiprocessessa ap;mcahom of thet exteatantsfignotdasgrited iNose of
an 9o 43@?? %Eaflgf‘fﬂseig?ssﬂh Qf‘l hefhéOr thY use of extractnon

evaporati gn o ol vent or [\ifge“ sat| on or

|1 ibedigmiioe deeroseivas camy aukaske: sermlad Q§@r%m‘ optical
PatgiitireSRfier EbRdifictibn by evaporation of the solvent or polymerisation

or the like.

EP 0 606 940 A2 and the corresponding German Patent Specification

DE 694 17 776 T2 describe a cholesteric broad-band polariser which has
the characterising feature that the helical pitch increases virtually continu-
ously from a minimum value at one surface of the layer to a maximum
value at the other surface of the layer. This is accomplished, inter alia, in
that one surface of an optically active layer of polymerisable LC material
having cholesteric ordering is provided with a film of reactive monomers
which cause a concentration gradient in the layer through diffusion. The
diffusion of the monomers into the optically active layer enables this layer
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DE 694 17 776 T2 describe a chol esteric broad-band

pol ari ser which has the characterising feature that
wbeobsa4pmal pitch increases virtual ly conti nuRCHER30(4/012466
froma mninmumval ue at one syrface of the layer to a
maxi mum value at the other surface of the layer. This

is acconplished, inter alia, in that one surface of

an optically active layer of polynerisable LC nateri al

PZ@?&%‘?E@%%’E@'L@ r\%ﬁggé imgn ilzcreag% Lrgg%t e%c%ﬁ_‘l%fahéimoieoﬁlar
. | .
ar SEFRREth 1 166 Faspee! (POUGITLPTS GGGt s oradient o
|di ﬁfdh‘bhiérbcfifer 'tﬂif_tﬁmlmmrdf thetayer lve coprespandinglycseieeted ex-
ayer enables.,thls er . . .

e i 5 R B BAD i ey itoron
Thiratesyel 4 vatatiarsinl the pitchaof the malesdar apiraie. phe diffusion in

it Eﬁ%gh{i@%ﬁé%yé%;@r' i§ &R natdd B)g§%lgﬂ%?isgfion of the monomers.

a concentration I ent of nonomer
over the thickness of the |ayer or correspondi ngly

selRfweRr Sthe paisers idegeribed IMEPLE6060401A2 and DBH694 17

whi ch, di ff t diff in. .
varfErZ peve hidtdhisi<reRsd oftne HifERll AGvE fvelf ifthe region of
di 2byshoim additiomethe phétbatidesaibed thereirerequiresdong diffusien
by 0ol i sati-an: .

oo B/ AB AR 10Hslos FRmey AT, o SRENENtadg h partcuar for
77 ¢herpradustioniajfilma opién iasge naustialScalfi cal Iy acti ve
layers in the region of 20 pm In addition, the

:TF h&&dgéj/%iéétt%%%d}%%hﬁ{egggﬁ il#gIr _Srrr!'\é)nngaifjl-(f)fggﬁ IS(f)necifications
]gi p@lwanﬂa@lm AfrarRbDEi 198 32 4f6rA1 tescrilvend mudthod farfthe coat-
5o i i BEO G AT g
41 ceriprise apdlybiericos pslymedsabledurdern blowevest ametheq for

t h“?n&‘ﬂﬁ&éti% & tﬂ%dapgil’liieatl_i(‘f‘ thyeks BY Rdraat@s isvhdthdescribed

pol ynmerisabl e chir LC materials which conprise a
polthef&n.c or pol yneri sabl e bi nder. However, a method
for nodification of the applied LC | ayers by

extraction is not described thereln ole]
of A Rithsr dbiskt f Ind Rt Fvephif Witese ¥ pliRindYrichod
netwiidh awbidsithedisatlvantagesi efdbie anethgds disclases inghe gbove-
di ' - e j ifrd i iof is t
FurtHaross Shacriet e Rty SBEL e pradai Aentch i3 00
a rRsavisdect Meanewh SEIManeRBLiNGerRaratige yariablg igformation into a
i nf&fr@&]ih@ﬂ-ér?&&l faye? byeth bxteadtidnangtioal | ayer by an
extracti on nefhod.
It has been found that the above-mentioned objects can be achieved by
the provision of a method in accordance with the present invention, as

described above and below.

The present application relates to a method for the modification of the op-
tical properties of polymerisable or polymerised chiral liquid crystals, in
particular for shifting their optical reflection band, preferably into the
higher-energy region, characterised in that it comprises the following
steps:
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It has been found that the above-nentioned objects can

be achieved by the provision of a nethod in

WOQUOsARaT3 Wi th the present invention, as deRCHEROH/012466
above and bel ow. The present_gpplication relates to a

met hod for the nodification of the op- tical

properties of polynerisable or polynerised chiral

liquid crystals, in particular for shifting their

ophi ca AL i BF &f EdisaBlé @r icheable chiral liquid-
hi Bher%%élg{éé@ﬁrdggq%ﬁ?@ﬁgr actﬁgrh?gedsi n tIQat It a
conpr i Swstal maatesl @ AdPPYteps: WD 2005/ 049703

| 239 82385 oo Gl o

cur abl polyhierislable chiral-liquidrstystal meateriakl to a support,

ii) partial or conplete polynerisation or curing of .

t héi)f i epplidatiperofadt leass onedugthver |ayep ok ovaior snore extraction

i qui d; B4k iyl polARBH5E@bF firelf firdt lig@adrystal
one fur dia:’{c?{ahyer @?“ghrefdo"ly ar?o?@ elxtracti on rred?a fdgy
the palaye&l@yd or fully pol ynerised or cured first

liquid-crystal |ayer, a i V) where. appropria .
cohfll eWbERR) ?PH{QW@X? PBWPE?({GMX'ﬂﬁr'ﬁﬂ%'qrﬁ 9&%& 8fine first
| i qui diiquidsdérgbtal myer aadfbraneosremore abihe fafthehkayers.t her

| ayers. The application furthernore relates to a
liquid-crystal filmproduced by a nethod in

acer?i{?da"éﬁﬁa%ﬁ Ut rr8 $6iRted oV ﬁggiﬁ%rygt%?ﬁmﬁ’ BHodiledBY a
furthermore relates to a print product” conprising one
or metbed in agerdapee Wit thePresednyeriiAsed chir al

l'i qui g-cryst al ma:]eri al, pro- duced by a nethod in
[ it ' J T i '
Do el Parut s s s B AuE Brodet PP e or
tb hend;rejlay@atdfmcuxf_edcdw podyrperises chirall iepsid-coystal material, pro-
ir e [ k Aare
¢ eidioRY W et oo G Ep Bh e pREsertitveatiBp e

is produced by a nmethod in accordance with the present

| Nvigal é;?ﬁleicatiéﬁ G Ridreqdidtds tdabrind pidtRick Bbddrdify id the in-

has at. ast one region having,a first optjcal effect,
an&em'?”t"‘f%C'bP?WP”ﬁ%? 2 'eﬁ"égoﬁg QIrgg{g}ge{mg?qrE@gon havi ng
a second optical effect
The application furthermore relates to a print product having a print motif
which is produced by a method in accordance with the present invention,

characterised in that

i)  the print motif has at least one region having a first optical effect,
and

i)  the print motif has at least one region having a second optical effect
which differs from the first optical effect through a shift of the optical
reflection bands towards the higher-energy region.

The application furthermore relates to a print product according to the in-
vention, characterised in that the liquid-crystal material and/or the extrac-
tants are applied by means of printing methods, in the case of the first
layer optionally to a print substrate.
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which differs fromthe first optical effect through a
shift of the optical reflection bands towards th
WOQhes/048793r gy regi on. The application furt herl?ﬁi'f’%m‘)o“mlz““
relates to a print product acgerding to the in-

vention, characterised in that the |iquid-crystal

materi al and/or the extrac- tants are applied by neans

of printing nethods, in the case of the first |ayer

op -
Cﬁ;h%%?gh&f ﬁodiwzf}:lrﬁe'rrﬂbré rafesaber prie ﬁ@ﬁﬁétw&'b@&ng to the in

pHPTa, (ORISR iRt FORE fia,EVatS o an optically

acggniable cohipdrieat for-the pnoductioncdfaopticakeifectd, amd t hat  at
| east one of the layers has an optically variable

conponent for the production of optical effects, and
Thé’hempllcammmfurfhﬁrmee reJatesrtol apest preduchaseardingda e in-

Qgﬁﬁjc}r{‘ Q‘Th%Pa(%tQﬁséd‘m fﬁ%ﬂbaﬁlcﬁf‘éﬁé’&t@ bfcfcﬁﬂ:edrw fhatdifision

{
coAbOMBRPBETISOUS O 31 FRIERSERIEN A BFs! Iar e angler, sec-

' nbﬁd@é}ﬂérftﬁbugﬁtelﬁto edvstattherewitought i nt o cont act
therewith. The application furthernore relates to the

use of a Ilqw d-crystal filmor print product
pr Cmecrmbhbatlm foetHermhore relates ivathe eisei afta ligiidmnestahfilm or
}Sﬁgw{dq‘f}t& p %8‘1{?% hetn6d WS?éordéﬁéé’ Withtthe present inven-

Ication e
i nnonnas deporalive rqmanbaepw'ta auiheabiFly aridcaiicatin element

ap %Ir@thd?ﬁlafnﬁhtlﬁt%rﬁefﬁeaﬁ atvemigbfe mapRerrity feature,

authenticity fea- ture or identification feature
conprising a |iquid-crystal filmaccording to the
I n\]'mtapmlcafuorafmhmmqme oelates toca sedinity featurdyeauthenticity fea-

entéryﬁépt@%ﬂ%ﬂ%é@@% r?gﬂ}pfn‘éfr{d”% |ﬁEfoecrg§fa¢‘hﬁﬁ akfording to

i nlthe investion oria mntrp@edle@ttam@rdlng 49 the inyenBeRi cal data
carrier provided with at |east one Iiquid-crystal

film print praoduct, secu Ity fea- ture hent ty
{ o e apRiCafin fanrarinare SHIates1a s Seriy s sht v agbuiens or
t h@anRhE&E BN |h|l'<1-Yr%lﬂ\tsféNﬂImTl‘éﬂe|@tleé 6ilrh, omareoplical data bagist

O e ASE WAL At PRl IaL AP ke o Shcirity fee-

c hdlires aethentllcnxq mature:owleatnfm:at@n featurerin esgerdegse with the
Zﬁ s Which are chiral -nemato- genic in
r entlrety "Preference is given here to the use of
| nks or coat -
The present invention is based on the material side on polymerisable or

curable printing inks which consist of chiral-nematic or cholesteric liquid-
crystalline inks or coatings, or inks or coatings which are chiral-nemato-
genic in their entirety. Preference is given here to the use of inks or coat-
ings which are radiation-curing, particularly preferably UV-curing, and
polymerise or cure on exposure to light, UV radiation, or electron beams.

In a first step of the method according to the invention, a film or a layer of
chiral LC substances, preferably cholesteric substances, or substances
which are chiral-mesogenic in their entirety, is applied to a substrate sur-
face and cured, polymerised or crosslinked by means of suitable methods.
The LC substances are preferably applied by means of a first printing
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ings which are radiation-curing, particularly

preferably UV-curing, and polynerise or cure on
WQRSMEI080 | i ght, UV radiation, or electron R TITR2004/012466
a first step of the nethod ac?,ordl ng to the invention,

a filmor a layer of chiral LC substances, preferably
chol esteric substances, or substances which are

chiral -nesogenic in their entirety, is applied to a

SURetia, 8usH'as, fo’i@(a&mle ex@graghit prieting ecffset printing, gra-

e TRy L5 P i, T 062 s

IOr cmttnwmwow@acnasms examipiw0o0ey caatirss spraying or 9iPping.
fl e%ﬁiﬁ?{’%ﬁaﬂg}a {JE%Q or %ﬁ\bn aSubstfte SUAHEE B preferably used.

prin t -
prAmom@en@useitertmrﬁtqfrt@e &hira 'Irﬂlegﬁllt"fq@ﬁq rF?arﬁeuc%ﬁ? h@fe: h
t hSltﬁe‘r'rds ﬁhéddﬁ duiRg bbphcatRIrherthe 14 Maaérialfarby means of

" hskakie susthpds i 81 KA Lotdteaf skilsifl taé et are
pr aé%rﬁiéd/muhedlteramrbonnmermmfmgstem@Imtﬁldtdﬁysstals this is

h
cp DI S BE Bl AR R S T vt o

by means of suitable methods which are known to the

@ﬂa?l%kbﬁﬁt%%bﬁafé?ﬁaréf for@%énﬁjw fllﬂm%&frffbi@@ ﬁhad@ dffpRastic,

ic li

crpgpgnr, dboardg, lgather, (Eﬁllélﬂ(éﬁealgfp)gl%?f zgt,lpcés el queqﬁmetal Suitable
Gbmés Pé fof éwsmree)omy@stérabuaq Bs wyammene serephthatate

LT PR hewelrvian RapiBalate [BER) Shoify Rt iConalRBRRY) poly-
mat:afborﬁﬂe {RO),ddi- pt wEcetdcallulgses ((DA@,X ).gn pestiguar BET or

A US| R 48 3 G st

(PVA), poly- carbonate (PC), di- or tri acetyl cel l ul ose
( DA skehd stép I%’ﬁ ékt?éﬂti@h mEdiue (epréetari?}arstappluledrquy or par-

i enfaﬁgié‘ﬁmtétf@a APt SRR e ko rad 8 @nting

aIO phethddf Dufing thie dmiusndn and extractidnepriocess,| arshifttof the gespec-

al glvﬁ g gawésaeﬁb?%ggbéﬁ @ r‘éﬁ?&ﬁé’f?b&ﬁd?&f f?\te' If@ fllrﬂ‘?ﬁtBCiFle re-
of gidreof shqrter-wavelengthswicayrsainghe aﬂe@% ﬁfjtkm améﬁde%*tmtﬁm

C\‘ﬁ% &ftriéﬂlﬁn#ﬁ\eélum‘?nb?ta@oﬁtf&ldlI?’oé]cbf@ucﬁfa ﬁéwré #fat it is able

engths occurs I n area
ex oSBT AU furfier B3k dof ?Wﬂ'@i‘?ﬁﬁ@ﬁrﬁj PPF%%W%P%QC""'
Of taska) via thet purelyt éxttadtingifanctioreor d)ptnc:ahqumnatlohmftthe LC
z@%r fO{ exanpl e optical, electro-optical or
ica

Thus, for example, an ink as extractant can be applied by means of a
continuous ink-jet device. The inks used in these devices are generally
based on one or more solvents which has the properties according to the
invention. If the ink selected here additionally comprises fluorescent dyes
or pigments, a five-fold security feature comprising the polarising features
of the LC layer, the viewing angle-dependent colour impression, the modi-
fied colour impression, the fluorescence in the areas where the ink-jet ink
has been applied, and, through the use of a freely programmable ink-jet
device, variable information is produced, for example in the form of a text,
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tasks, via the purely extracting function or optlca
nndlflcatlon of the LC film Thus, for exanple
WOR0Es#42%08r act ant can be applied by nmeans of P§T/EP2°°4"012466
continuous ink jet device. Thg-inks used in these

devices are generally based on one or nore solvents

whi ch has the properties according to the invention.

If the ink selected here additionally conprises

‘ e;git%&}:récgg‘rt ccﬁéglé% trfé{IhH@ El'ﬁléf’cype offllibrescéntel depemnls ow the
e all Sl
| Sealpur yRES T GBS e A G DR el Visietd. thlExartiple,

t hgsingdiV lightor oy Upwoniversiars asing, IRt lightf | uor escence in
the areas where the ink Jet ink has been applled

and, through the use of a freely p ranmmbl e
delﬂap@romatealﬁi athird stepafies @Xlrgcmfbdgéé& filryjs fé'ﬂ)ﬁﬁﬁfyéner‘

gﬁ%ﬂ%ﬁo%ﬁ?%%ﬁgggg ¥at tH@cﬁPQﬁétﬂf&@%f the LC Iayer with the

P meddied deniine warelenalis s Hred insREEulat L Tsesifaitans or

t heompeheﬁrs disgsive@ thareinaret thensellesrblymerisabledn dature.
visib for exanple, using W light or by

up-conversion using IR light. If appropriate, in a
t hiThe careg LES filer isepreferablyanpolymer iInetwotkm i s ful |y
pol ymer- ised or crosslinked, so that the Chl ral
structure of the LC | ayer with ”]?P nodi f
r eSuitabledC wpaterialsArg. |rgpartlﬁe'@r R tea?lymﬁmsaplq for,gxample

?’éyn\ég&rﬁﬂﬂé ﬁfntlngqmﬁfgﬁ@edueﬁtﬁoiqw&ﬂcrtybwg| partiwlarly poly-

i n_nature
| S"Eﬁr@@bf%ﬁﬁ?/eg{ég'ﬁl "j'fr@?ml‘?é’{" ?E”déﬂ'f‘lLﬂg? %@gﬁg & a
ar gnown frem the prier artpAsdepotilyedat tebdwset, tiguiskeryplias in the
or §§ﬁ£ﬁ%gér?cp%rﬁ’%en{ﬂrﬁg§ h&ﬁ&p %Lp@%i’hf’cﬁ%rﬁ edé?ﬁ%htgig?%rr 10 the lon-
cogitudings azes) ofﬂtame@JIeagnd exbibitfeighostied) rotqtmwmnd pro—
f r ?\'&Jh &d Bfrb@l'ér Gt oré& 4§68 o 58186t réfleetionios @trculbr-@olahsed

stals In eric or m.

S LehE Wtk hedayr L BRAGHTS, VR ARP 5 AT PLL iR fepending
ax%‘h tﬁé vidwingrdriegtell re depéneieht bn thénpijth opthiecladlical super-

2k VAR 048 5 oo

VVI mnh Theepitety ean beharied) haresin lélhlaabhi@@ﬁnglf@ft@?éiﬁ’ﬂcen‘

s Bl %Hgapgbrfwﬁénéfht%rr&a n 1 RN dopant,

t
RAACAGTAT ST R T N .
COoNGEy reRats in dlthapigbah ttawabelength rahgecofdheiselectively re-

pal, fec%ecl Péhtbaf tcg %Rgfesgancr\gygro neen-

If the chiral constituents of the LC films are therefore extracted out with
the aid of a suitable extractant in the sense of the present application, or
other non- or insufficiently polymerised constituents are removed in this
way, this results in a reduction in the helical pitch and thus a shift of the
reflection wavelengths into the higher-energy, shorter-wave region.

In a preferred embodiment, the extraction medium is a solvent or solvent
mixture which cannot be polymerised by means of free radicals or cationi-
cally.
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tration of the chiral conponent, for exanple in the
formof a chiral dopant, or changi ng the network
wWoreeiyas9mB t he pol yner skel eton. This vari at i Snt/Epp004/012466
turn results in a change in the wavel ength range of

the selectively re- flected light of the cholesteric
layer. If the chiral constituents of the LC filns are
therefore extracted out with the aid of a suitable
extractant in the sense of the present application, or

ot her non- or insufficient ol yneri sed nstituent ;
o Blhtahguanst prefeed exiiactantsal orianiq SSiverts: WhisiiH fe o
i nyidea hehéstrbiantd withangir strusturalghatiite, aritot he

refl ecti on wavel engths into the higher-energy,

s h ¢a)t reonpatareapretic solvents, avipelehave gma@rdqulermgm,entqq@nd low
%?if:eﬂ&gtgg %853%3%&53%&63 RloH? gér kampleV ﬁé%ané',” berizefe, tolu-

means O reé radicals

nNeri se

or epet Caion teﬁacl_wpri&) Qioagm@z%etml ﬁtbﬁﬁéﬁif@bwr&?%@@e

-9 Suitable and preferred extractant.s are organic,.. :
soliPRIar apraticsalanthevhich havaderas dipgle gPRis Al figh di-
t hié'léctﬁé w'\(,i\%tah?’ séwctﬁdifr?imf(_ﬁr éxan)lenacgtohe nitpbenzene, di-
sol vent i ave, s t

o ey Formanag, dianaCRiroxfel Meinyi iR Reudie > Blkanone),
hextind acbtaiecarsd tol u- ene, carbon tetrachl oride,

di oxane, diethyl ether, tetrahydrofuran, g\ﬁ% pol ar
api(o) protic soivents; whinh eantaiy Bighly gelagiQidos Nk gtatrs apfiare

21(%??’1'3 {eo' fog@mgﬁeﬁ iBtBrﬁgé‘g%gthr?z %cgiég‘.@%s,f $alettetidrom, for exam-
rretniﬁumémaﬁﬁi,&éhér&?qn%?‘bf&”esﬁvwﬂfﬁ’e?n'ﬁ%%-hy| ethyl
Egﬁ-&gﬁqéezr: &ﬁ} %{&1{8%%@@%%‘?& @@ﬁgﬁes@qg?&ﬁlﬁﬂégt& S?,erre-
andeatativeslmfehe tast-onentlopgdagrenp foh adictvhaye arrePativeR' poor or
mlr%%ﬂbﬁffe eﬁﬁ%&ﬁr{sﬁ?&épﬁ reSBEctfand LR Matdil§ aBSbrding to the
et haroP,” et hyl ene col_ and

_ , [ ) ani line. 15 However, it
i s inventiono ke padioy rg/nfwlt?}alfhf%reﬁ@%'nsﬂh% ﬁHQ@gi% VEBhBiEoNg
\Tﬁ@)ﬁacﬁéﬁbé%\f j%ﬁiché rdpheséritativeeot ﬂh@lrwtvgltméntiéméd groups (a)
ic ve_a selatijvel oor _ofr [ e extrac
o (8 o 83ieeitasing e B&Pasbeiclide sRlarinr ALArb ese
I N\goiNiagres, are particularly suitable for reducing the

strong to very strong 20 extraction power of the
representatives of the above-nenti oned groups szﬁ\z anfl
ore solvents

( b)In@ prieferred embiodinenly the AXlractapkeRMAGSYT 0Ne e
extdA&dtbQroRs bidp @). these solvents. 25 30 In a

preferred enbodi nent, the extractant conprises one or
nore solvents selected fromgroup (a). In a further
pr dher fuethee pheferedrembadiment tthe @xtrattant cpmipsises one asrmore sol-

ol %n é)lséle%faergﬁor%eér%b?g).f romgroup (b).

In a further preferred embodiment, the extractant is a mixture comprising
at least one solvent from group (a) and/or (b).

In a preferred embodiment, the extractant is a mixture comprising at least
one solvent from group (a) and/or (b) and at least one solvent from group

(c).
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In a further preferred enbodi nent, the extractant is a

m xture conprising at |east one solvent from rou;)
we)oedd™s (b). In a preferred enbodi nent, tf%g”m' 004/012466

extractant is a mxture conarfei ng at | east one
solvent fromgroup (a) and/or (b) and at |east one
solvent fromgroup 35 (c). WO 2005/049703

PCT/ EP2004/ 012466 -10 0 0 5 10 15 20 25 30 35

?F?ﬁ&&%ﬂfﬁg&h%m&héﬂ*w? dfettibg ¥ difflisiohiard extraction

usion and extraction rocess,on i
LOPrappss oncgantadtatth fgieG dayerpgan H?F‘pﬂ og‘fes’%tﬂ 8¢ dmblifely
pObeya«drﬁsed rélﬁddmm u?/y meamsarfsuithbleuageriis esunteas, Sor example,
as or,.exanpl e r :
2 b it By el AafeRtado i b8 15 e mefhod acesrding
t heo thevieréntion comparestiwith (Fatéewi Sprcifasiont US@@B‘&@@
6,071,438. In a further preferred enbodi nent, the
extractants are, for exanple, com nercial Iéravai I :ilbl e

vaimaduskenpreferred embegiments heextraciantsaieclor &xgmple, com-

Catd LRl % ' |
o Qéggugg? ak/fsgaéle VERBRES Whith Qlirey ineans of freetradicals or

> th 5% of '
S oratinnicallraBd Sompase oSty SHATCPRUis bEARiAbly less than
at 6eb, wfturibbactive driganier sxdeerds. bie extiactiarvagtioreistis these aases
as,_ . i
o= aubBlucbIE [l s Eod R GFr BORRARRRLS n BTl
di #he bindee precurseisrar mepaMeEHBAASEBLINhese Yarighes such as
“h'a%gdé‘t% edil_a%ﬂﬁal%@, tridcrylbidss bpuxites & $iii ethershahighdave
out of the_ ayer and secondl t(* eact, to forma
ot abuky fietivde kissalve sakstergrrowohthe LioRyReRad peFandy
zrsélgéa&%‘f?inﬂ ?Lm&e@ulamgﬁlr@?l Atieeiss abme afte peonofiners here

se to the possibilit: ' i

neshoHld Saptr B wacr PR eob ey apleGicbits PO IFETHOE™ the
f urpossibiljty ef arthe-dimrrdional network, whichwasinints funther extrac-
co%ﬂunds, in particular curable or polynerisable LC

cormpounds, or mixtures thereof. In accordance with
this preferred enbodi nent, a second, curable LC | ayer

Lﬂg?i\‘tﬁrth@f: %&éfrsgt%ﬂﬂﬂiﬂnént,Sﬁé{ebdractanlts_"ra:te' kC ctompounds, in

Fi artqiet Sygbie, AEpoaferisBHea spmebRRoh oor ibay¥S nreot. In

fi remcordanee wiés this peefeer!edmnbcbdjmeﬁkaarge@ng( chirable L& layer in

SCHBE\ERTE | 0 Bl TRk b eghppipiace
applied to the first LC layer applied to a substrate and cured in the first
step described above, for example by means of a suitable coating or
printing method. After a sufficiently long exposure time or after the first LC
layer has been modified, the second LC layer is then cured. Through a
suitable choice of the different compositions of the two LC layers, it is
possible, for example, to achieve concentration gradients which result in
diffusion of monomers out of the first LC layer, resulting in a reduced pitch
difference of the helix in the first LC layer.

In a further preferred embodiment of the invention, the extractant consists
of a solvent from the above-mentioned group (a) or (b) or a corresponding
mixture of these solvents, and a further proportion of one or more compo-
nents which, after evaporation of the solvent or solvent mixture, give a
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| ayer has been nodified, the second LC |ayer is then
cured. Through a swtabl e choice of the different
wonpes#i491dns of the two LC layers, it is pos@W’émwon%G
for exanple, to achieve concent+yati on gradi ents which
result in diffusion of nononmers out of the first LC

| ayer, resulting in a reduced pitch difference of the
hellx inthe first LClayer. In a further preferred

hi%f\ i§ @ﬂhéf‘él?@édpféadytt@ 3¢ 6rOSslRNdr IsestEnes eady-

a solvent fro e- nent i gne
or s pF BQL ARG anAdiiel o geacug) it B infifpigdror
f ugkdinpled byRie iction of actidc cadiatior. conpo- nent s whi ch,
after evaporation of the solvent or sol vent mxture
gi ve a WD 2005/ 049703 PCT/ EP2004/ 012466 -11 i
15TEé peEcatiags of sbivents fremihe @pove- fﬁ?'ﬁt!medagﬁoé'ﬁc@) or (b) or

ﬁﬂev m Jgut‘é?'&‘ %?1 aﬁg éb?wﬂhe@&@%tf@@hdst mtersahao bn the

rin I onal ion 9
| nphq:nge@j th¢ gpphc@gwgt cL@m lgp ng%qqsn§%tab e for
r aghi@pufsbse! BAAAS foP Bk |eafprereramm19% to80%ia the case of

an
PSR R o ey g

t hiet meéthode. of the application method and the
appl ication nmeans suitable for this purpose, and is,
for exanple, preferably 10%to 60%in the cas

o e  prskarom erbORIIANG e SREAEPELS 57 TDHUIGS 96 smectic
pr e%ﬂfart%a%?g:nlﬂ%dt&‘fc LC%tWIfFEbfgtyﬂﬁc tsd;lverfitsf patticatarly from t?e
extrac
L] Gelbs LroEs SRR ol e

SOI‘N‘\@@b%re rpblied to &d first Lmybeappiiﬁd/m arsubsteatedand cured in

I 8 ficst Hap fPfcrled My R W ahIE0g eAds b 6ishitable coating
s ukmdrprknilr@mjethmde Aftena auﬁfeclent.lsslongt@@oeu&vms&! after the
ab‘?lY? %%e?ﬁ\%g@e%{ﬁhoﬂﬁiéﬁs afd afteP b'bltn@hitéd @Qabbﬂwonaﬁdhe

P! isehi a7 ecivenh g 450 860018 bE i 138 RO o

and after conpleted evaporation of the solvent or

20 e, 11450l ST By o 9 o
ompolyrherlsakﬂe sbivents, WhiCly Bt insaeny cases @ﬁ@@glqﬂhlvma&fsept-
in Ly cases ecol ogically unaccept- able. In

principle, the extractants enployed can be printing or
ot her inks and

In principle, the extractants employed can be printing or other inks and
coatings which on the one hand cause a change in the colour- and polari-
sation-selective reflection of the LC layers, and on the other hand, as al-
ready stated, have their own optical effect. In the simplest case, this con-
sists in a certain chromaticity and a certain gloss, which arise from the
interaction of absorption, transmission and reflection.

Particularly relevant for security printing are printing and other inks and
coatings which carry out more substantial functions, in particular have
specific properties, such as, for examplie, thermal and electrical conduc-
tivity, magnetic susceptibility, dielectric, optical and elasto-mechanical
anisotropy, fluorescence or phosphorescence. It is also possible for the
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coatings which on the one hand cause a change in the
colour- and polari- sation-selective reflection of th

WO 200590493 and on the other hand, as al- read’fTé'FPa?P%"émz““
have their own optical effecty2dn the sinplest case,

this con- sists in a certain chromaticity and a

certain gloss, which arise fromthe interaction of
absorption, transm ssion and reflection. Particularly

r eéﬁ?’é"d?éntftﬁrbe%ﬁﬁ"éd% ivehd Bptiedieefiect per sg, utdnstebdifor

e L Gl UL B

S UgAhgiénoléSterie 1 ilver. Theoptidal efiects mayraugtnemmwm‘@rce or

;k&@%ﬁgﬁéﬁgﬁ%ﬁﬁﬂ%%%ﬁ ghe gélﬁllﬁl‘ié gc m@ﬁﬁké:éhd sur-

phfwerwa%mgemw have funciipsal rpf@ggmﬁse spgh asptor@sample, a
8%9@%38}&{) %rﬁf% A Q?étgljr'ﬁ-?lﬁétgncézoﬁ a QirkrdgbliEnt d8sigh.

be a to have no opti cal
effect per se, but |nstead for this only to arise in

Coms Qﬁﬂﬁ'gél}egvf¥?fé¢;mf'éﬁ|@atmm sfthelirvenition, tife diffasioncafrcertain
er.
59%99*?@. 5 gigen T lavey | l?@%?,pg %’gﬁ%n Otnhr‘ﬁ%ﬁjrﬁrpé(sults not
Fu bhiysinrvariationuf tapdlarisaton-pandtcoleyrisalestiye defieation proper-
feg%ﬁﬁﬁ# g@ﬁa{'@ry lbnflgﬁo |Hr?\% 6‘5“0 50R8 otspu%él oSIERIIRS |

0SS ace, scratch
r epraperties of the @dtﬁqﬂpnrf@ﬁ@uﬁbﬂ% O%QF giere cngtitugnis thereof.

Pr ¢hp b&SHHRFé%%FBBﬁa% vithén were Abt pmymdmedl if s LGnlayer

* heapdifus PO IEa e BG et OE e Yo & iByas, for
Of e&Bﬁxpﬂ@lo‘irrieWétlmatumj @xpetienceslisting incthisswagcer ibit was,

bt o h@(qsttg,t'glfeei cﬁlgﬁghgﬂe\%ﬁ Oger?r?;lee%c{/odfrfétlﬁﬂ@f its @1t @Bndi-

I<ixItnoas\standrthm mlsutmpmp@paﬂeﬁ;rl@ adurtber piafered vagaabLef this
Ol r
n’?d@lﬂ@'eﬁ L o ek aibn @%@'ﬁlécé"@b?ﬂf MR 1EC Mepfer MStoMtAB lextradtion

nth
{ haneSiuma@iTERYR GPRSHUGRIE SNICH rs papgde of sracing mically
of vﬂiﬁ”@ﬁé ér fﬁﬁré fc@mpbﬁ@ﬁts ehhe?e)dtmcsantrmd initiating, feagxample,
for exal
o oGBS by Ry aBRs e br, PR RBRNED. . one’ ane

t hus ani sotropic propertles In a further preferred

Var‘l‘rgep&?ﬂén tv%h?ntseé?qﬂg tﬂ?@é’e&nt azibﬁlbél%rﬁ are aél‘iﬁéu@héé ®y the

out ayer 1n racti on

' e dacithet thenghanasanitae sRIou- ane Polsisalien: &%??Cé%(strﬁﬁacﬂon
cheirbgattiey of dntINC mrcmon@mtanﬁmmﬂaemmh tHe lidueid extraction

ethﬁg |tuﬁ1nttakeg%la'xcpé \tlér?ltr'ag%ly, p%fe%t?lg% the region of 1 second,
particularly preferably in the region of less than 1 second. Similar times
may relate to secondary reactions to be taken into account in the extrac-
tion medium or one or more constituents thereof which, as already de-
scribed, may in certain cases be initiated by components extracted out of
the LC layer.

In contrast to US 6,071,438, the extraction media or the extraction constitu-
ents of these media penetrate completely and uniformly through the LC
layers in the method according to the present invention. The fact that
homogeneous extraction is induced throughout the layer thickness of the
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curing thereof by polycondensation or polyaddition.
The design variants of the present application a

re
wostisagedeshed by the fact that the change i rPGT{EP2004/012466

col our- and pol arisation-sel.eggive reflection
properties of an LC |ayer brought into contact with
the liquid extraction nediumtakes place very
rapidly, preferably in the region of 1 second,

DAL @bty iR cbion S Rer o o ewotcaendty o the
- Ol . ondar .
r eeaffacting indepdoenRehalish SrerdbRiarer kS e s gad. aihgice
gfﬁltékgvmfjcrﬁﬁ%nﬁéllgﬁgh@n ﬂm_eltigihal%piltm (i lec befdrevextraigtion)sis

ea .ae- ed, nay In t ai be initi
oy taBaRdRe L @BRe od out of  the L tayer. In o
contrast to us 63 071,438, the extraction nedia or the
ex t U= i
cotpEdebfy eSPaon @89%?%%?3&*‘%*?%“%‘8@*%32?&@ o
eChaling Sys$eaisngrintNg MKSAMLIBKE o iy e To5m OF RS LIganic Sol-

t hghnteh - e bfe | - :
| asérr\tst' %ﬁggﬁﬁ%ﬁlcﬁﬁbﬁ ﬂ?éth@g% E/ﬁeoldrf‘g@eﬁ@dl dippingy lspraying,e

f th .
Il 200HN3 1606810, K9e £9at80 Apdl B0, Thedemeratures gre in
me iﬂﬁ@ re{(ﬁgﬁ bawtyeﬂdremnd)ébbm 2667 C @ad gretic particudar dependent
ne . ive
1A 5l R o R o
pi ok offihe b.G leyertsl bemadifisd. vheadiculariale igialenpiayed here by
PE4 el S gLy e s rugpor

. . (. ma
| 1 RateriBlo/h coTveRKaRe) oL TB A oAR R T o O Bigifble re-
ISB rﬁtég g{rghﬁret, ll‘l_éxé?'erfhmf oﬁﬁete soregm) embossed vemisjet printing,
appl i cation . . i Dni

P RTRGlor T iiosas o T SPBGHfon, BriffRg bl des Bid g
pr ithosengn which the extraation gediurg i$ appliedwitarige %P&é&“main
oC %ﬁg?f%r!&i%gg&-and are in particul ar dependent on
t hé ting, p

_ Se-transition and boiling points of
the nmedi a enpl oyed and of the LC |layer to be

mghfdhﬁafhgg@aﬁgﬁﬁfﬁuﬁeﬂ embbgimmt,auhecemawed nhediembig applied

Sl el o 2GR bRkt AfErt 6 Glerhe rom

pr iMétromicr?G hborsexampleeinksietidevioes oktheplAdphalet! type and ink-

?gtej_&g(??\ﬂ?%gnsmgr_‘ ot eJ’?et']; %fetsr%ev_epﬁéprgg%%d g}ﬁ&{iaz]‘é@' dbvicddwork

apphisoecalied, "continuousflow CREEALIORY @ng) uss inks based on fast-
evaporating solvents. "BetaJet" devices work in so-called "drop on de-
mand operation" and use inks which are preferably free from solvents to
be evaporated. Both methods are known to the person skilled in the art in
respect of their technology and their advantages and disadvantages. Both
technologies are suitable for the method according to the invention since
the extraction medium to be printed can be adapted to both ink-jet printers
corresponding to the said compositions. The inks here may additionally be
warmed, influencing their extraction properties further. It is also possible
to print pure organic solvents or solvent mixtures if these are provided, for
example, with corresponding conductivity additives for use in a continuous

ink-jet process.
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those in which the extraction nediumis applied vvith

the aid of a fountain pen or ball-point pen.

wornisubae! y preferred enmbodi nent, the extrac‘lqwmo“’“u““
mediumis applied wth the_a1'4j_of comercial ly

available ink jet printers, for exanple from Metronic
AG For exanple, ink-jet devices of the "Al phaJet™

type and ink- jet devices of the "Betalet" type have

Kﬁgf‘ﬁﬁﬂt&g ﬁf\ ﬂrg%?tgt@f‘égéﬁr‘é%g%@%b vdlétllé %oﬁf'e'n't e8mponent
f apresest aptbmextrayt sﬁael\tﬂ%&ﬁf§m°VBé’taAﬁi?"‘aqaaW@Bér%ﬁm &

\?\zln‘gﬁbgﬁg etfugg muﬁrthé %Pmpwénweméatea ‘outofithesleC ilaer through
e
e b SR LI BB e out e
S Kiekiractiornmielea eSSentunIIy cospist onkyfoftsiediants Bthﬁ Gvapgraied
NS PRI EHE TorRE cUs hoﬁbﬂﬂ&% pr@frbly! B UrleH €6 ot

or t ccor

su attack thﬁsLG%tlmamthgramggg secondany FHFF ﬁ( @69 ég eggnttr' on
Sal@g&gg{w%@fﬂ]&héd‘éﬂ)d&t printers corresponding to the

ositions. The inks here may additionally be
war med, influencing their extraction properties

‘;g:'lmq'{holéétené lL@ fimsutsédied to thee attack by thieeliquigextraction
vepts or solv

f ome Q@ngpeap%e o gg}tééléép@f}.érttlch[:lagﬁcgeﬁﬁ@alﬂ{@é(ﬁs‘?ﬁ\% print
addubstratesfwith treeaidrof gopyentional @gmtlng Kn?tl?@dpr%'é'@ﬁe applica-

ZOQ@@Qﬁ? fds ag/ullz-ggﬂgfﬂl Qﬁ%ﬁﬁ@ sp‘réﬁ‘m@ tdlieP codating pﬁﬁ:rl’h@

t
vo|kaufe|c@a§ag\aé\'¢t”pra§gms§ A oAl T T BBs AR heused
ei fhesxdrh W@ﬂeﬁbrﬂuﬁéaﬂmgraprmer offsatescreencemivosset print-

B

| atRagzrthe @um@s‘esrdhhg applicatian, guinting metbodeare atso thase in

oy Mp@?@eﬁ EH)I%E Hﬁb \p@ﬁ{j yfo?fexéﬁlh\’p@ %éts?é; 8f a fountain

ar e of alkpoipt Pﬁas% qmrc‘ﬁrltm mrunmtack the LC film
or the applied secondary print or are solvents from

0, e G FR2386 05 B 108 FERLERHER) Babfpdh B anc

ﬁemmmnapenmnmmepkaferably betleen 1 angSrgma@mndavery particularly
%ﬁﬁ%gwrﬁw}éph t1:/$13 aHEI'SnHm ¥ HQ%& i %ﬁ/e‘f"'tﬁlﬁ ﬁé’é%e%' fh &n-
trast, for example to Pa%ent Specnflcatmn US 6,071, 4%8 make a particular
contribution to the implementation of the method according to the inven-
tion and its embodiments, since the extraction media are able to penetrate

completely and very rapidly through the LC layers.

The degree of polymerisation or the network density of the cholesteric LC
layer determines to a great extent the colour effect that is achieved during
treatment with the media according to the invention. If the network density
is too high, it is generally not possible for components to be extracted out
of the LC layer. In an embodiment of the invention, the drying of the LC
layer is therefore controlled in such a way that a certain proportion thereof
remains unpolymerised. The maximum possible network density thus
does not arise. This is carried out, for example in the case of drying by
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tion methods are in general dipping, spraying, roller
coating, pouring, knife coating and printin

worzoedb™dal printing nmethods can be used, g‘EﬁT’EPme““
exanpl e relief, gravure, fl exxgsaphic, offset screen,
enbossed print- ing, ink feted printing, heat seal
printing or other transfer printing nethods. For the

pur poses of the application, printing nethods are al so

t hﬁé&-ré&ncal"ﬁbl?ﬁdri@étléﬁ Othﬁ@tigﬁ the dridice bfreigiplaledpreantive

or congente o myenitle Pkt R4 fse R udtoalR bt Bloal o-

t h@r trlachylates arref rpett'fberwaﬂey lmﬁteaé@ﬁ aorysateagwhers appropriate

f% IP@érll %:lefif r&ﬁﬁbﬁéﬂb é)tl\l?v\@ghét f?gﬂte':t‘lc?ﬁg‘ é%@rﬁégbdndmgly
I ovahblaw irradigkeretimes or hfogglnihq uge of filtgrs \@Iﬁlg}.}ﬁ(e@ epoth

coHVr]f dl?%’tlﬁgi fth&)@lbh‘iﬁhlﬁﬁoﬁs. Wélgt ygen ﬁg@rﬂra@l@htm ghlé drying
CBbmesphsre v auoh e gan st St hiCand, in the

S' eaSe oh eaﬁdrilb mlymensmrn&navmtheaddneemam of iamiephotoinitia-

| etely

o rid i ehge PRl HED U CaEBed, dfo 2 )
chsbwsuedlspetsed braguspeneedrosnstitients i hed4e 1ayer @ne alsgesult-
fg'{;%;%;}&f i ttnh@‘ﬂ‘ie bégﬁﬁ{jﬂs%ﬁeﬁ g prodied ém?aﬁéﬁ?ﬁplew h

accor e | nven |on he net wor
density is too hlgh it is generally not possible for

g?Tbrf@grﬁ@férréd)emboaifﬁérﬂctl'@ex:ttécta@lfa domstifuentsagkthe LG fitm are

oo it s Ml SRty oo
cerdctive irp thepsenseoof fréeradi€al aresasionic pimpiopg; r|§gaon Tipnat

TR SREBoN 34 o HAkadRN o e ptner LG
by nm:wgm thed fiuey sieTexiraiaie0The golyarisaple 4 Coayer pistera-
20 tﬁécé Pﬁ§e£ bAB drafbreadudpdompsnerasi on, through the

choice of relatively unreactive conponents, for
exanpl e through the use of nonoacryl ates instead of
di n@r fuﬁheﬂpreféﬂ'edanbodnmemt:ttham;yrmm poigmenaetwork of the

Corbte bR spHisee SERDAERT Gic tietpg poymerised o t ow-
coring 4 theit afgwurai matyreend are dhug exractalie, Partiquaryeie-

the eH%ﬁ Hral Ldbtlé eon¥ftLiehtsFake .G fien atdcamgbRént8which are
t hrou I nhj

Itors, xygen concentrati
i yTNRACUNG 5D eBe 0 PORIP AT HBSGAIEE 1) BENGHIaE i e sense
chadfFreedfadical e Tatidflic photbpelymerisation. The polymerisable LC
layer preferably comprises one or more such components.

Particular preference is given here to chemically unreactive or non-poly-
merisable chiral dopants which are introduced for the purpose of infiu-
encing the helical pitch of the cholesteric liquid crystals. If these constitu-
ents are completely or partially removed again by extraction out of the
completely or partially cured LC film, the result is a change in the reflec-
tion properties of the LC film, which is evident in a shift of the reflected
wavelengths into the higher-energy region.
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case of cationic polynerisation, via the concentration

of ionic photoinitia- tors or via the influence of
woroesiieTosc humi dity. UV-absorbent, dis- sol R/EP2004/012466
di spersed or suspended const.itgients in the LC | ayer

are also suit- able for permtting the polynerisation

to proceed only inconpletely. In a preferred

enbodi nent, the extractable constituents of the LC

fi "@Em"\gfetel %@@Qbymiquﬁ@bkﬁstélcfﬂwmtms cohnegtior meahathat

? ?ﬁ’@? %Qp@@pa&f gtﬁcﬁgﬁlﬁ[y”% @Fggrd%r/\ﬁé Wf@aﬁ[ﬁiﬁt@[)sq 4622 and
Wf"‘ ur@mrdmw ‘il amobrdancadeittuBINIEN 281 57 have beepdiafisfied.

g!’% %@%ﬂf{dalo{ﬁﬁ?f@‘ ii)f‘ ﬁt#b}g fﬁmgg}‘\a %e%ﬁtdu;f‘t?(g ggétgch a way
or thvatrtiee)s 08 beqristedfos example wilh the al%?fewwﬁaaona' late
| %Qﬁh@% ﬁtocés%s RARGTR ExSéri Ilrgi; BHUASHING! IKtHS ig het pdsSible,

es co onent s wh &a%hﬂk}%bggﬁé%g'éﬁ?&

i nNENTGONEREt ArGNgPr ﬁ%ﬁﬁesﬁfﬁ
infofsractable. Particularly pre- ferred extractable

constituents of the LC film are conponents which are

unreactive in the sense of photopol ynerisation, in

pait anylcase] thet i |ayens according teetheditventionohavebeem cured to

P8R AVAIRENTE! B adfIRARICERBEHPAINS deorishiehe extrac-
ra or nore (i 3 ngonen
Partantsladé\er?)sn#@t%waéhe@t@a{ﬁérﬁqﬁ@?@’ eed OREWR-cal I y
unreactlve or non-poly- nerisable chiral dopants which
t d f h

neiip adrefaTtehvafatinbecaeBray of pel sl L it omerise
t hensleculesthaving ezEicivageoupmwhisheirg roatchad spacifigally to one

I
R e S LSRR et (e ERFBUERO 0 ey
r effbreexarnplen pprtisuarty @@odawettm ofdheiliGriayghwith the extractant

evi f V& Mactaritecan b
E el adtich 8 bhémRial bORIHRIAIARE £, 1aSY & tecs nbe

PC‘H@@@G&/ 012466 -16 5 10 15 20 25 30 35
"Conpletely cured LC or I|qU|d crystal filnt in this

" obsalhs ot it sifient Rt Bf 7 L Py o, Iy
" drtgitsgpyt mr(ymthel uVarcfa@uaaan EOWEI' i timenprHRcatian and 59 goat

beg e&%hﬁ%h%ﬁj actlgﬁHécﬁur'nMnCs%ﬁ% Way thatiRé ledtycured regions
con rast ave been cy

[N a fhat they.
carrBatisckad da 8 aTeRteE eI &g e BelictsFlriGreniond, gV ise
COI’]:bQﬂﬂ’ér@hﬁle@hﬂbﬁec@rl nting processes W thout
experiencing squashing. If this is not possible,

non-contact printing processes are used, for exanple
basieédnlyrpartially etred LC films are employed in accordance with the inven-

tion, they are dried completely and cured in a third step, after completed
modification by extraction, with the aid of suitable methods known to the
person skilled in the art.

In a further preferred embodiment, in the reverse manner, firstly the ex-

traction medium is applied to a substrate, and the LC film is then printed
on top. The LC film thereby only experiences modification of its chemical
and physical properties in certain areas. It is also possible for regions to
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printers. In any case, the LC layers according to the
i nvention have been cured to such an extent that t
wEpksadI®dcondary prints conprising the extrachT/@%ﬁ’{F 012466
adhere sufficiently thereto-am- do not bleed or run.

In a preferred variant, the conpletely or partially

cured LC filnms conprise nolecules having reactive

groups which are matched specifically to one or nore

fgata %?éﬂnﬁtéﬁ with %hﬁ@@ﬁﬂdﬂra{ctanﬂsrtif cﬂiﬁérehh exteacticncpawen, ena-
exa
ook S gl FREGR o BB ReL R IR 1 i

chem cal bonding of the LC | ayer to the extractant can

ach
. em g gr'ﬂgélrerg'ﬁfé_keé é‘n%?ﬁn%’ﬂf éﬁur%tluf)};?(ﬂ_ﬁ ganytﬂéé WAtheiREreasing
varadeptivith to 8K extragtiormestium @re Printed PR oprt OP&\f the gther.

an 9 vtirI?PaﬁQé% fi rh%?ws%rbnﬁrésqéf haliel Py maticolbured fmages:

the less-cured regions are attacked to a
greater extent than the better-cured regions, giving

2' Wg fmhélrl ;f)rfeeérem embodiment, BadtG layef compylsmg exteaqtgble

ure ns

 ncapst pgﬁ |stqq§§)83$ gﬂ?lage{ggm ;%r% n@?&ﬁé{i’ areds %rL ébééghﬁe by

t himehrst afps fletagrapbisrsintingdnethed; Mth s d@fmqszy transparent pro-
gé&ﬁfe' Igger %ﬁlﬁ Bﬁ%é‘bﬁﬁ‘?\f n%Udde%bf‘\cﬂ %n%ﬁﬂbﬂadt@n

vt heri<C Iayer end anstealberARRIS reRiSHETt 1o AUARan &%
; :r ?f%rc:ugﬁtng@gﬂummnéatmt wx:i\ the extraidhsit mstdescribed taheve &
on_to
oPP SRR R PH kR ha 5ot & el crly he Jfprociadid-
pr @peng, i es thoseowrottprovidedewth thet prioteciive dayrss of meeL(f) dayer ex-

okl ok RN iyl e

extemm(hmes\t talatgsito @ h%ﬂ‘ﬁ%@howskﬁﬁﬂe?#a Qﬁ{ﬁ %HH{EPW'

r%ﬂttﬁr‘ﬁﬂ{%@!ﬁéﬁiarit SR Ctige RR/eRch mRisrdviaith eandeadétaghed or
th a further preferred enbodi ment, a

pI Jeaioved again (s ‘F%ﬁfgrs with increasing receptivity to
an extraction nediumare printed one on top of the

r \ 7
o el Bl S8 ine FRRRb S Spdments
entalsh serve, toanaIg@unay@\on@gmtpg\{q@og)m ,pg@'qegtﬁ eglons of secu-
rity documents, for example with the aid of the use of solvents, evident in

such a way that a clear colour change of the cholesteric LC layer then oc-
curs.

The LC material according to the invention is preferably a polymerisable
LC material having a cholesteric or chiral-smectic, for example chiral-
smectic C (or Sc*) phase, particularly preferably a cholesteric LC material.
The LC material is preferably a mixture of two or more compounds, at
least one compound of which carries one or more polymerisable groups.
The polymerisable LC material preferably comprises at least one
mesogenic compound having one polymerisable group (monoreactive
compound) and at least one mesogenic compound having two or more
polymerisable groups (di- or multireactive compound).
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constituents is provided in certain prespecified

areas, for exanple by neans of a flexographic

Wi 205/0ag703et hod, with a defined, transparent RFHEP2004/012466
tective |ayer, whi ch on the ofg_hand does not undergo

any interaction wth the LC |ayer and on the other

hand is resistant to attack by an ex- traction nedi um
Treatnment with the extractant as descri bed above is

SURR Sﬁ}b‘?ﬁﬁéﬁ{s Ebﬁﬂ)dP.MHs niéntioriedsa dvecdnd\béioly arel preferably

the u ect gions, i.e. those not provided
Wi mﬁ)f’lomﬁrﬁr otecti ve | ayer, of the LC |layer ex-
perl ence a change in their properties. A further

err d var S _
et ePamar e LG ekl oy SEPRl R iprisEs oy Aol poly
f I mdr&ablﬂﬂmengemcmmowmslambat leastenschifal gempaunst The
det t
e i crBbouric RIS Ad9imErisBoléScrthor Bofiedisable. I0ay be 2
aI MEOGENS QONPHRELSEI|NICHHIMRYUNT. nt er vention in
protected reglons of secu- rity docunents, for exanple

O et ept e BR B b SR Ber Bl ek, pting
| aye fedsh eneanesagertc off hwld@mﬁaﬁlneah%mer anggtatllQafé one,
i nvent a

haPrel Sréﬂg ﬁ\gp ol F@cﬁret Bb?fln?erqﬁ%g}@'@fdu?é bfd Fgﬁ%ﬁgﬁé chiral

c hicoripousewhiah i€ quiionsty pom@ab&am/@g mqogemc

preferabl y a cholesteric LC rraterl al. The LC rraterl al
ﬁ}leferably a mxture of two nor e corrgound

ymaEsaRfgaaRs. OF AR WIHTEAGVS SIeSageNt: Compaunds Fvhich
D0|a\t‘€‘éblt§§|b| for ﬂ’ferrI@Sent ifivention ane khnewh lte thebpersioarskilled in

ferﬁgcl?{y OB} ol eedlby FEHheS Mg \hiG? dRPH8SLribed

c ompstarrd:)ardmbrbs of erganioolkemistiygeucit as.dep @uamplm\Hm@en-

{ hemist
rrul el gﬁ’egtﬁvgﬁg%m?% ngféﬂ ¢ Q%’S‘é’ef’[ﬂg%gg of Organic Chemistry],
Pcwrwnemrdﬁg;zf:‘ée tgatg 5 10 15 20 0 25 30 The

poI yneri sabl e conpounds nenti oned above and bel ow are

Th I
o ChBi ke PLeSBRE Sab & P ebgsafy cOmpouERs e are suit
e e forcthe prpsemtdaventibrearel dissipsed.dot rkamples dhpound.
Thmﬁé@g?ogp%@& my BE_Pb 179243 9Pb0aI22586 and

non eni c

9%@@@0@ Hemwsyandhe p@mn%@ﬂﬁrdliﬁ?%s@r i iese doguents
10 ZeRAbMIE ISR EPId-ServBia dxdmpslegwitheungstricting the scope of

the invention.

Examples of particularly suitable and preferred chiral and achiral polymer-
isable mono- and direactive mesogenic compounds (reactive mesogens)
are shown in the following list, which is intended to explain the invention
without restricting it

P-(CH,),0 -@{coo];@—ﬁ (R1)
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at | east one nesogenic or liquid-crystalline nononer
having at | east one, preferably two or nore

WOl 200%04933bl e groups, and at | east one chi ral PCT/EP2004/012466
conpound, which is optional lyigol ynerisabl e and/ or
nmesogeni c. Pol ynmeri sabl e nono-, di- or multireactive
nmesogeni ¢ conpounds which are suitable for the

present invention are knomn to the person skilled in

the art or c \ prepar ; s kpown per se,

whi phCaLEO ‘ ROf organic (R2)
chen1stry , ) piben- Weyl, Met hodn
der organi schen Chem e [N@thods of Organic Chem stry],

Thi eme-Verlag, Stuttgart. Typical exanples of

poI mer i sabl e7me§qggen onp«und& which are suit- able
for ﬂﬁé'hﬁb 35%@.,‘ dRscIosed for exanple, (R3)
in WO 93/2239 P 0 261 DE 195 04 224, WO

95/ 22586 and MD 97/ 00600. Fbmever t he conpounds
di scl osed in these docunen{s are nmerely intended to
serve as exanples w thout yfrestricting the scope of (R4)

t he |nvent|or anpl eg partlv 5 I%osuitable and
pr ePEHAS OfB1

sabl e nono- and

di reacti ve nesUgeni ¢ compounds (reactlve nmesogens)

are shown |n the following list, which is intended to

explaln t he -ntlon H S ricting it P-(C
~~ Avuo

N _19 (R5)

P(CH2)XOP(CH 2)X0 - ~ 600 (R2) (R3) (R4) 10 15 20
25 30 COO P(CH2) XO coo P-(CH2) XO P(CH2)x O P-(CH2) XO

O=00)
P-(CH,),0 @— CH=CH—COO O‘ R’ (R8)
P(CHZ)XO@'ZRO (R9)

L), L),
(R10)

P-(CH,),0 R° (R11)

) (F) F



P( CH2) XO P( CH2) XO P- (CH2) XO oco CH=CH - COO (R5) (R6)

R7) (R8) (R9) (RL10) (RL1) (F) (F) 35 (F) i 5101
\gzoz)ns(/mgos(s v&) (20053 029702% (P-%CH( 23 XO PE (z:m)%m“"““%“““
P- (CH2) XO P- (CH2) XO (C00). C@Q Chol i  P-(CH2) XO COO
P(CH2) XO / \-0O CO P(CH2) XO \ COO P(CH2) XO CH2CH2 P
P( CH2) XO - 20 OCO

P—<CH2>,0—®(COO)uCHZCH(CHQCsz (R12)

L1
. (R13)
P-(CH,),0 @—coo coo —©~CHZCH(CH3)CZH5
P-(CHz)xO ‘—Q COO-Ter (R1 4)

p-(CHz)Xo—Q-COO-ChOI (R15)
P-(CH,),0 Ocoo /\)\/\)\ (R186)

o_ _R°
/E:L)/ (RI7)
@’o-co

P(CH,),0O

LY L?
(R18)
P(CH,),0 _Q_ coo oco @ O(CH,),P

R
(R19)
P(CH,),0 —@CHZCH2 CH,CH, -@— O(CH,),P

L L
PWO-@-COZGOZCQO/Y\/\P (R20)

H
0 :
s B 4 e [ -
°T oocon-cn4_ )2’ { #foerp
H
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CH2CH2 PCT/ EP2004/ 012466 CH2CH( CH3)C2H5 (R12) (R13)
CH2CH(CH3) C2H5 Q( CH2) yP CH=GHCO -- o OOCCH=CH
wBheds/aRM8) (R16) (R17) (R18) (R19) 5 vmzoos?@ﬂ@l’/&?ymlz““
P(CH2) x0 (R22) (R23) 0 O 10 1%k 20 25 30 35 P(CH2) XO

-21 QCH2) YP In the formul ae shown above, P denotes a
pol yneri sabl e group, preferably acryloyl,

nmet hacryl oyl, vinyl, vinyloxy, propenyl ether,

epoxi de, oxetane or styryl, x and y each,

ilndependentl of anot hgr, denote an integer from

t ‘@ : 4gyerg/Lene, which rmy al so be o\
m)n[g- %ﬁl tetr |tut ed by L or (R22)
1, 4- cyclohexylene, u and v n, in one
another, denote 0 or 1, Z ¥dnofesc O(CHz)P
-CH2CH2-, - CH=CH, C—C- oH a singl ond cYenot es

a pol ar or nonpolar group, Ter denotes a terpene
radi cal, such as, for exanplg, nenthyl, chol denotes

I H O
o~ 0
P(CHQp{@z%Oj(O A l_< >—{—Z—<D}O(CH2)YP
u o) HS v

(R23)

In the formulae shown above, P denotes a polymerisable group, preferably
acryloyl, methacryloyl, vinyl, vinyloxy, propenyl ether, epoxide, oxetane or
styryl, x and y each, independently of one another, denote an integer from
1 to 12, A denotes 1,4-phenylene, which may also be mono-, di-, tri- or
tetrasubstituted by L', or 1,4-cyclohexylene, u and v each, independently of
one another, denote O or 1, Z° denotes -COO-, -OCO-, -CH,CH>-,
-CH=CH-, -C=C- or a single bond, R® denotes a polar or nonpolar group,
Ter denotes a terpene radical, such as, for example, menthyl, chol denotes
a cholesteryl group, r denotes 0, 1, 2, 3or 4, L, L' and L? each, independ-
ently of one another, denote H, F, Cl, CN or optionally halogenated alkyl,
alkoxy, alkylcarbonyl, alkyicarbonyloxy, alkoxycarbonyl or alkoxycarbony!-
oxy having 1 to 7 C atoms. The phenyl rings in the formulae shown above
are optionally mono-, di-, tri- or tetrasubstituted by L.

The term 'polar group' in this connection denotes a group selected from F,
Cl, CN, NO,, OH, OCHj;, OCN, SCN, optionally fluorinated alkylcarbonyl,
alkylcarbonyloxy, alkoxycarbonyl or alkoxycarbonyloxy having up to 4 C
atoms or mono-, oligo- or polyfluorinated alkyl or alkoxy having 1to 4 C
atoms. The term 'nonpolar group' in this connection denotes optionally
halogenated alkyl, alkoxy, alkylcarbonyl, alkylcarbonyloxy, alkoxycarbonyl
or alkoxycarbonyloxy alkyl having 1 or more, preferably 1 to 12, C atoms,
which does not fall under the above definition 'polar group'.

A preferred LC mixture comprises
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a chol esteryl group, r denotes O, 1, 2, 3 or 4, L, L

and L2 each, independ- ently of one another, denote H

WO 2@)5/04CM30r optional |y hal ogenated al kyl aqupo4/012466
al kyl car bonyl , al kyl car bonyl-@9y, al koxycarbonyl or

al koxycar bonyl - oxy having 1 to 7 C atons. The phenyl
rings in the fornul ae shown above are optionally

nono-, di-, tri- or tetrasubstituted by L. The term

'p e di | RdIe /et Rl Phesbgenity compounds,
<DL B B fidhe dirRabllyé agRRa/OF R Msogenil ot

opti @@l |y fluorinated al kyl carbonyl ,

b D58 R PR o B SN Bl kR s,

| yfl j ' . i
28 e B bt R et e con
depoumd. optionally hal ogenated al kyl, al koxy,

al kyl car bonyl , al kyl carbonyl oxy, al koxycarbonyl or

al koxycar bonyl oxy al kyl having 1 or nore, preferably 1
t oAffprther BEQfﬁ%,ed)L\%MU%%%mHa?e? al | under the above

o & e s e et el escRi s

2 2 - 22 .
moPh of A e e B8 Sereab S aflramerboctic SHTRLLABE. ©
-y one :morl%%rpgglgﬁﬁr%%b@érﬂréf%ﬁ{pﬁﬁﬁbye achiral

or chiral nmes nic conmpounds, ‘where at |east one
of the conponents a) and b) conprises a chiral com

POWartiBularly iditeferidcel € miiktlré Gomprisese conprises a) one
or nore direéeactive achiral nesogenic conmpounds, b) one
or gyBr£70mNprefecibiy 8 -&0% redrticeiady enéferatdydouddé, of ane or
one Qr_nor.e _nen- )

par ¢ R abfraave ARpF B b hé RerRaHBLangS.

70% 3 e, Pbtkraply S0P 5RAbF bé bR MoreRhGiGHeAEIive Bchiral
409% “of one ‘or o 6 di reactive achiral and/or chiral
mes oGO Qhiiab BIRSPSEN|S) CaPRPUIIS, pref erably 50 - 75%

of one or nore nonoreactive achiral and/or chiral

[ . A further. f d LC m xt
copilrtiet prsterret LIS mikur FRMEERES S " S0v part cul arl y
ﬁ;%&g{e—ﬁé be E@gf’ﬁ%o ?QfS@ﬂ,epé’r{icuf;ﬂg/%rgferrgﬁWtd VEORC B bAL or

more direactive achiral mesogenic compounds,

b) 30 - 95% preferably 50 - 75%, of one or more monoreactive achiral
chiral mesogenic compounds,

c) 0.1 to 15%, preferably 0.5 to 10%, particularly preferably 1 to 5%, of
one or more non-polymerisable chiral compounds.

The monoreactive compounds are preferably selected from the formulae
la-Ig and li, particularly preferably la, le and Ig, in which v is 1.

The direactive compounds are preferably selected from the formulae lla
and llIb, particularly preferably lla.

The polymerisable chiral compounds are preferably selected from the for-
mulae Ik to Iq and lic to Il, particularly preferably lk.
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b) 30 - 95% preferably 50 - 75% of one or nore

nmonor eactive achiral chiral nesogeni c conpounds, 3

Wolotsm4d®% preferably 0.5 to 10% particul arBGI/EP2004/012466
preferably 1 to 5% of one_gmg hore non-pol ynerisable
chiral conpounds. The nonoreactive conpounds are
preferably selected fromthe fornulae l|a-Ig and Ii,
particularly preferably Ia, le and Ig, in which v is

% Thehdi;eact:ve conmpounds are preferably sel ected
romthe fornulae Ila and articul.arl

pr Bagicatary preserres chingl wwﬁ%%a Qigh APRAMisinsuHiiem the

ar Brid &t WHEN ﬁresélln?iﬁy%@ fboF 78 progiuttion ofitwisted liduid-crysial

and I'lc to Il, particularly preferably Ilk. WO

2088220703 PCT/ EP2004/ 012466 -23 5 10 15 20 9 25 30

35 Particularly preferred chiral conpounds are chiral

do a{{ﬁéle t% CRITSEBE edo'Fc%roégq?ﬁﬂle“ﬁ‘btﬁhhérc%nﬁﬁ@ﬂcﬁm%va|l-

Ion O

d
SuabMMnn@.Mﬁ@tde%tegéw@@aggatq&J NGB SiﬁSf@ﬁ ﬁ/%S‘IOH
CorgIA13! WS%(HH'or RIS-20 £ 0 (Mertki&Galno Desinetadt). Particularly

t
s S b i it OO By oira
Paéhgémdi@rwatwesuuntmérheular eledwtarassofrdaammgirahexlg:lhs such as

| nispspritid) SpraghtbL QIR E’PF‘B!“'J!Y oAb RpLYBito) fdriva-
as tives,casndisclosed, fos example, dn WO 931 P428. rreferenge i ﬁ.y‘ther-

Pr it ?v%/n {osﬁﬁf}%ég%c}m%ﬂv‘éﬁveé iaéedeschibeti foff lexaftle, in

for ex 00428. Prefere Plsfurther

noiGB QISFBHZQ% il BIARREIvS. s 996 Ibeds Tor sxample, NINE
f Omm %h|ranb|n§5ht&o$s2&szsb7scrmbdrmr ehamnmtm_we 02184739,

o skl FAPDGLs, S3iacrpel ol affle 90, Gg26s, and cnia

OZ/cﬁnﬁiBﬂnds Havirg a Tlaammed bridgireg grqnmaand ﬁderrgi;aghp[ gentral
in cWPan SJZ%Q ’dgiﬁﬁbéé“fbﬁlsxarﬁE@WW@ (2906196 and

f 1 dJor group an termnal or central
chiwgl 0%{95195 as descrl bed, for exanple, in WO
02/ 06196 and WO 02/06195. In a preferred enbodi nent,

5099 SreRRTEed PSRN L qhefial b iret up 6 7% ao‘r8fer-

polably meo 5986 of ayecormosIndN-Asgsdgenicsempoendsinaying a poly-
acrylal 8se %FOL%,kstlchrH%t, B hmple, alkyl acrylates or alkyl methacry-

lates having alkyl groups having 1 to 20 C atoms.

In a further preferred embodiment, the LC material comprises up to 40%,
preferably 1 to 20%, of one or more non-mesogenic compounds having
two or more polymerisable groups, such as, for example, alkyl diacrylates
or alkyl dimethacrylates having 1 to 20 C atoms, or polyfunctional cross-
linking agents, such as, for example, trimethylpropane trimethacrylate or
pentaerythritol tetraacrylate.

In a further preferred embodiment, the LC material comprises one or more
chain-transfer reagents, for example thiol compounds, such as dodecane
thiol or trimethylpropane tri(3-mercaptopropionate), in particular liquid-
crystalline thiol compounds. The free chain length of the LC polymers or
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| at es having al kyl groups having 1 to 20 C atons. In a
further preferred enbodi nent, the LC materi al
WORee3/&eM3up to 40% preferabl y 1 to 20% of PGH{EP(04/012466
nor e non- nesogeni ¢ conpounds-dpving two or nore

pol ymeri sabl e groups, such as, for exanple, alkyl

di acryl ates or alkyl dinethacrylates having 1 to 20 C
atons, or pol yfunctional cross- |inking agents, such

as hd &ﬁaﬁﬁ?ﬁ@h%atﬁééﬁ%@b’r&éﬂﬁmﬁ@ painteeddraéarydanepler be re-

pent ae acrylate. In a further preferred
enﬂH@? M dﬂtf%‘? EAPEMSconpri ses one or nore

chai n-transfer reagents, for exanple thiol conpounds,

su ] gq\%a%g;gr%i&fed Eprib%ldlrﬁéntI Eﬁé‘ﬁbh’%éﬁ’i‘ép ﬁ’ugrlseds one or more

tri onat I cul ar
cr pstymericer pcblymen@ahbdmnders qnﬁswrépfbwgﬁn% dagenipest for

2%"%{’8%”@ 20@(@3@ 2005/ 049703 PCT/ EP2004/ 012466

: 530 the chain length between two
crosslinking points can, for exanple, be re- duced by

additel gulymkrisatsie LG aaeisl. may alsof corhirise furtkiee components or

nbodj |

DoPSRIS suditey Tol PXAThPR. s SEhel8rg stiBliSers, chain-
as teesfarireadentspinhilEicasptamonomeas, serfecs@rtivasubstances,

poI ﬁ(cﬁ%@?l\&eﬂhﬁg% é%lsﬂ@%loﬁ'aﬁes CﬁHW—Ebﬁf?oF éﬁérﬂ@rwscosnty

onen Suc

c atr afyears, hx@ﬁ@h?‘i’@tﬁ"@ﬂ aQ?"étBr PQQ%?'Q" a@ﬁﬁfsm %ng'r%g%}t%ram"

r e@ééﬁﬂrﬁg a Gets, bdjééérétloﬁ ondegassing agentsaciluents| reactive thin-
subst an ticisers. wetting agents, dispersion

ai A€rs y(ﬁﬁ EBEP(?%IS L PIINEMSyi scosity reducers,

hydr ophobi ci si ng agents, adhesion agents, flow agents,

a”t|h aﬁ@ﬂa} @Peg?ﬁgg ?nbc%‘?ﬁﬁhf"tthé? Coha?é?@%ﬁhﬁﬁls@%ﬂesor more

di | h| n- ner's,

p| gadgiltl@s far exampie Isurfape-@ctive suDslapeas.mich induce of re-

nEH d?'théTECemo%@dlets' dethe §L§Ustr@té"&u£able
surfaceatlv st a

d
a FUREEANCESiasR ﬂf@ﬁwnapqﬁﬁ @et@mék'%%@rrﬁ@‘%o% ahg are YeSEfiSed,
S ulfet exdrapleSin § aDbgnarsl Mal DrystsliqrGrysn @8n Suppleent 1, 1-77

gﬁrgéﬁ‘ lﬁaﬁ‘l (ﬁlﬂatﬁbeﬁgr%@% gﬂ%rn%enq?ﬁ&‘ﬂgc%ﬂ) ggrfor example
Supsinionia lugrocarians, (sUsb S thedarberc! |Yp$\éﬁl@b@fkyqr§d FC-

gi VEN@ Bt 98k @Pont)or exanple nonionic
fl uorocg&'@gns g‘ch as #Dt;e comTerC| ally avail abl e

Fl uorad FC- 171(r) (3M or Zonyl FSN (r) (DuPont).
In general, however, the shear forces which occur during coating or printing

of the LC material onto the substrate are sufficient for the spontaneous
formation of a homogeneous, macroscopically uniform planar alignment of
the LC molecules in the cholesteric phase.

The coating or printing of the substrate with the LC material is preferably
followed by a drying process, which is preferably carried out under inert
gas (for example nitrogen or argon) owing to the polymerisable curing
constituents of the LC material and the particular sensitivity of the planar
structure to chemical and physical influences.



10

15

20

25

30

35

In general, however, the shear forces which occur

during coating or printing of the LC material ont
Wioe20834048703at e are sufficient for the spont ane'b‘&"é’Em“M’mz““
formati on of a honbgeneous, t@groscopically uniform

pl anar alignment of the LC nolecules in the

chol esteric phase. The coating or printing of the
substrate with the LC material is preferably followed

Y| aci‘ua(hékgstebom%q_sc |arwr¢é1co§tearcfrfmrm&u witbetheiextractant. The

toei{ﬁaét%ré BSabpasaeapiounrh Bl e f Sfinfitned

nmatR6italavd Yedidre uroldhed regicreemainiunghangede pl anar
structure to chem cal and physical influences. 35 WD

2005/ 049703 PCT/ EP2004/ 012466 -25 0 5 10 15 20_.25 30
35 I theanéxtrstéy rthe tpaptialtpadymerisatiasy of euringyetthediC layer in situ

Pr ik mﬁ’bé hrfr‘e?é? Sytﬂ)ﬁﬁééﬁ‘ﬁent'ﬁhm a@Ifli& AEdiBnoN, uRBERS 6or ex-

Ol oeadatir o s i Fenebiag U ASPL 1 oM Be by ot
I'n me;:sngémmfé lys drhﬁgWrH paricles: sush aspfor @xample,rigns
c I @f;h fons; Partigular rtg’flgrgéf? fﬁsg&hﬂ% gﬁef@oﬁrﬁ@ié’atmﬁ in par-
anmlcalarlplul)&deraHatmm by miankiag itV hgh’nt ﬁaetradmgn sgureg geed can
'thé;'ﬁ gcﬂt@&rmﬁéséﬂ? rfdw.HQQF o |é§nb<’%%f5a ST UPERS. Other

el possible rad:amn soUrges @re s foF example; "@htremlt@lag 'semiconduc-

ﬁggg%"@h&ﬁfﬁé'ﬂﬂjé 8hseritoPdlctor Ilésdrﬁrorﬂabenmnlmbrainsw as
Qurce

F o\ Tasee IR ers el peaadn tow vrag v el &dion "y
Ianps O her pOSSI bl e radi ati on sources are, for

or P panlRiEd} 5rPhestiip o SHBIGLBHY o méline Ry G plosstre
UV lamper gach Ramgarslrr@dlarwewfsm mWiean vwgm @re arranged
LS S5k SHSS e s sbspaeiSa, 10 csing
haRTAgesE QWingdPdhe Evsra GMB%@ Gipafie pEEse ] é@&'O”
t I BRirEES Elithérchddting ofithe @ diateridliduningfthe fdeyisgloperatian

rfii’e%%a’ﬂ‘ﬂe"é’%ﬁ #rfrgggx%PP?ﬁfZ%eDO% tgbn& Egn B@\%Hfrané& via the

f umdmberrm‘alowweesuneHempg empleyedlanddhe mgem&clf@ﬁd/ﬁwwg rate.
s, 6 ?ﬁ?ﬁﬁ Qib P Wt nonlétacrABIgNC @ye? B8&n be produced As
nmeri s can be

|
i 50b el Girad A RUSES A eH MBS RAI L yrieactive

Cur¢m&| dabant as extractable constituent, this has the ideal prerequisites
for implementation of the method according to the invention.

The polymerisation is preferably carried out in the presence of an initiator
which absorbs the actinic radiation. In the case of UV photopolymerisa-
tion, use is made, for example, of a photoinitiator which decomposes on
UV irradiation and in the process liberates free radicals or ions which ini-
tiate a polymerisation reaction. UV photoinitiators are particularly pre-
ferred. Such photoinitiators are known to the person skilled in the art and
are commercially available, such as, for example, Irgacure® 907, Irga-
cure® 651, Irgacure® 184, Darocure® 1173 or Darocure® 4205 (Ciba
AG) or UVI 6974 (Union Carbide).
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Thus, for exanple, a dry, but non-stackable LC | ayer

can be produced. As this is not fully cured and
WOM00s/g@®3a non-pol yneri sabl e or unreactive REI/ER3004/012466
dopant as extractable constityent, this has the ideal
prerequisites for inplenmentation of the nethod

according to the invention. The polynerisation is
preferably carried out in the presence of an initiator

whi ch absorbs the actinic radiation. In the case of W/

phot opol yneri sa- tion, use isS made, r | of
Dhén Blenextates, iRl auiagbhespraniously oy R AIbGHaRdC
' ”Jéyé? thBﬁ§l$y3tdk'e§%é’éé93n toarastd tnelmoa istdpo ise W laer is

- t
PhOPYTILGR IS5 SerisesareeRr SEro yf dhe plispoge obgiospheric
ph@Wgem tTras firial carieghis preferably lcarrpex eatrusing il sitbriger rada-

2" iR durdd fraf(iRb Fogs'sY gm 8RS 1op W5t alciventiona

T geadium(press @ Ianm hR\IRG @rly iradiapee D&rfeb grapplez Jowiem’,

(OcBingfifl Y rbilribR pscbl iBuGAIRG de) lay YOG Dragat

20 25
¢ ekpop imistensii a8d b Ceoians. rapeevredugﬁef e UVPidHg bre
parddcafihatiycelired. Sénsitigineto thiet dxtratant is gensratlyawelonger pre-

" cdentael ey BUlBa T i Ao LRy resdiido b8 seltBe bt as

at iefqrechecuriogygen. The final curing is preferably
carried out using a stronger radia- tion source than
in the case of partial curjing, for e

le a .. .
conf/Rerassar, howayern Bf%%weecwrﬂs Wé\?ﬁﬁa insengitive to certain
' r rs%%?d?'fé@s%fan 4186 bexappnkd to lhéN.Gﬂ@yer maa fduath $tbp. Shitable

asses throu
F olfes) B &R ORI @q'q'l}v aigb E it cogings. for
r eréthﬁlé OﬂtHdWBOGJgGh dye from Sipao fi naI ly cured.
Sensitivity to the extractant is generally no |onger
pre- sent after the final curing or is no |onger |
pr eBenfollpwinghexampiesaie dntendsd te explain thee'naamg?rgw'thput re-
NeCcRaSHgit. however, a protective coating which is
insensitive to certaln substances can al so be applied
to the LC layer in a fourth step. Suitable for this
purbeplerie comrercially availabl e radiation-curing
coatings, for exanple of the 806.961 type fron1S|cpa

The follow ng exanples are intended to explain th
i nviera firsh step, Mg polymerisablecehalgsteric LG aypgHee €1 is prlnted onto

a blackened polyethylene terephthalate film via a flexographic printing
machine heated to 70°C.

c1:
(A) 17.65%
(B) 37.47%
(C) 32.26%
(D) 3.69%
(E) 4.86%
Addid 900 1.00%

Irgacure 369 2.99%
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In a first step, the polynerisable cholesteric LC
mxture Cl is printed onto a blackened pol yethyl ene

weorsmundaisate filmvia a flexographic printi nRCI/EP2004/012466

machi ne heated to 70C. A: (AYA7.65% (B)37.47%

(C) 32.26% (D) 3.69% (E)4. 86% Addi d 9001. 00% I r gacur e
3692.99% CN (A) (B) s 5 10 15 20 WD 2005/ 049703 -27-
| rganox 1076 0.08% CH2 =CHCOQ( CH2) 60 COO _c) _oCH3

O%Q%Eﬁ?@é?ﬁ'o%{uee CFEO?:HCC(HJ%( CH2) 30C-H-2)~6cc)obc<{ ) /}

OCO\ _ / QCH2)3000C=CH2 HI 11 (C (D) (E) 0 25
Compounds (A), (B) and (D) can be prepared as
described in in D J. roer et Makr ool . Chem

19 3 ( 00 § ereto.
Q:H %@:@é’l )Rno o?nOgB 40 445'-hAI Corrpound(

(E) i's known from GB 2,328,207 Al. Irgacure 369(r) |s
a conmercially avail abl e photoi nitiator (C ba Geigy).

I rganox 1076(r) is a rcial ai | abl e
CH,=CHCOO(CH,);0 —@ COO —@—
(B)
CH,=CHCOO(CH,),0 -@ Co0 @—O—%H,
CH,
CH,=CHCOO(CH,),0 @—coo—@ 0co @— O(CH,);0COC=CH,
(D)

H,,Cq CsHyy

(E)

Compounds (A), (B) and (D) can be prepared as described inin D.J.
Broer et al., Makromol.Chem. 190, 3201-3215 (1989) or analogously

thereto. Compound (C) is known from GB 2,280,445 A1. Compound (E) is

known from GB 2,328,207 A1. Irgacure 369® is a commercially available
photoinitiator (Ciba Geigy). Irganox 1076® is a commercially available

stabiliser (Ciba Geigy). Addid 900 ® is a commercially available adhesion

agent (Wacker GmbH).

The cholesteric mixture C1 comprises, in an amount of about 4.9% by
weight, a chiral dopant (E) from the class of the dihydrobenzoins which
does not contain photopolymerisable functional groups. The film has a
temperature of about 20°C.
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stabiliser (Ciba Geigy). Addid 900 (r) is a

comerci ally avail abl e adhesi on agent (V\acker I;)I))

WO 2865/0A8®3chol esteric m xture ClL conpri ses, RCT{P2004/012466
anmount of about 4.9%by weigig, a chiral dopant (E)
fromthe class of the dihydrobenzoins which does not
contai n photopol yneri sabl e functional groups. The film
has a tenperature of about 20C. WO 2005/ 049703

PCT/ EP2004/ 012466 -28 0 0 5 10 15 20 25 30 35 The

shear forc

med BRSNEAM rﬁﬁ%gvincrg%{:t é’{gtrﬁ‘ (ggcg?ﬂlgetri;% %f ﬂtswggo@%ﬁphlc phase
pl aAngpressimg of tHenprintirg slatiientot teefdmather syddﬂrbipmrreﬁmure

70§5t 3 ab 02 glo%tgcﬂﬂz’fd“% %A‘hﬁvl i %\g%rg%n@of' SMyer thickness of

f | abogt apm whmh istusogl weﬂl@(oar@femmp@mlag naake a partigulargren-
t oWLﬂ%nttBWaPWHéeﬁééwﬁtm&ufg of the cHomstetie litgid-

liquid- crysta h
andrystAlaNae: AT TG OEN MgP SBENIT BT PO RSBELP e Ctive
herpeo drfies i obtamethserar Thephmehsions aretspeciiedaintéralia, both

ol gygh?&np%[gnrp A dided rgfglﬁﬁrﬂ)gfotﬂle%%lrgglahﬁjaﬁ{@ HoﬂXTﬁB‘{‘erm
an Upittematif’ eelatemtot |mzagascand dharactessiimthe erder pé affgw|mm to
3@%85}??;9%(1%[%311”@—&6 ink application is followed by

ayer under inert gas (nitrogen or
argon) For partial curing, the LC layer is then

ier rﬂ\gai @fé%‘rée!l%étg?neid\fohb@é& by digingastithé IL@Ha?@uunder inert gas
o
oAy SE9PnE £ Betial cﬁur'fepﬁiﬁf Rasverif S, Bficted with
ar v gghit. TH'BaasllaimeSqurceB chnployedrierg are meercupnhloy-prassure
é%%lp?"%ﬁ?f%{ hQvih§% H9ve Wr?éﬂ'aﬁﬁe b?”r@erﬁ\ﬁ/é'rh@ vieh k& aﬁfanged

1 On (0] t
m stransyehely tﬂgtherfelllf\{il?rgeg dfgeca@@r%fttheﬁl?raggw%w E},ec#éﬂwﬁﬁb'e
dr Mg&mﬁhﬁe ﬁfofﬁ&oMHase rAARAtIOR JoUFEsH, Aliitissr IFenimgadfithe LC
| ves non tack C Ia er h
O reixen i rgrthe inarineraGen AbgS gt PobE, RavBiTasht
priZes/mh &xd bAadtradiation sephrdtionndf 8 mn bvelsa dryobut hen-stack-

AL i BRI LR el o

prises an extractable constituent in the form of the chiral dopant.

In a second step, part of the LC layer is printed with an extractant with the
aid of a Metronic AG ink-jet printer operating in continuous flow operation.
The extraction processes shift the colour of the LC layer into the short-
wave region, unexiracted regions remain unchanged. The ink consists of a
mixture of the solvents 2-butanone, ethyl acetate and acetone as well as
binders, flow-control agents, wetting agents and assistants which together
give a solid, transparent ink film after evaporation of the solvents.

In a third step, the final curing of the previously only partially cured LC
layer is carried out using a conventional mercury medium-pressure lamp,
so that the UV light passes through the ink-jet print from the second step
without a relevant drop in intensity, and the LC regions located there are
also finally cured.
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aid of a Metronic AGink-jet printer operating in
conti nuous flow operation. The extraction processes
wOi2bés/dabmscol our of the LC layer into the shdPGU/EEG§(44012466
region, unextracted regions rgymin unchanged. The ink
consists of a mxture of the solvents 2-butanone,

et hyl acetate and acetone as well as binders,

fl owcontrol agents, wetting agents and assistants

whi ch together give a solid, transparent ink film
after evaporation of the sol ts. In a third st .
t hin an egtionalfonghsten.Hee ﬁ#é@f?{ Eﬁslﬁ,y/ero'ﬁﬁ?a Wﬂﬂl"’l @’%‘ec“"e
cugggkind whichyiSTindsnsiive foeskrtaith substagces.convent i onal
mercury medi um pressure lanp, so that the UV |ight
passes through the ink jet print fromthe second step
Wi thout a relevant drop in intensity, and the LC
regions |located there are also finally cured. WO
2005/ 049703 PCT/ EP2004/ 012466 -29 In an optiona
fourth step, the cured LC |ayer is coated with a
protective coating which is insensitive to certain
substances. 5 10 15 20 1* 25 30 35 WD 2005/ 049703

PCT/ EP2004/ 012466 -30 Patent Clainms 1 5 10 0 15 2. 20
3. 25 0 4. 305. 35 Method for the nodification of the
optical properties of polynerisable or polynerised
chiral liquid crystals, characterised in that it com
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prises the following steps: i) application O a first

| ayer of a polynerisable or curable chiral

WORD048708st al material to a support, ii) parRGHEPZP4/012466
conpl ete polynerisation or cuggng of the first |ayer

of the polynerisable chiral l|iquid-crystal material,

iii) application of at |east one further |ayer of one

or nore extrac- tion nedia to the partially or fully

pol ynerised or cured fir pgtept Qlithscr ystal |ayer, and

i v) where appropriate conplete polynerisation or

curing of the first iquid-crystal |ayer and/

fi Cl | Qor one .
or 1nmor Megiod fas the mogiticatigneefthe apticalRroRERISSRRPIYBerisable

d ai m &y peRypictseardriet ligiididipétalsh enaricyeryadsiatthat it com-
l'iquid- Qrgsf al terial conprises at |east one
nmesogeRMNEe% hﬂogawmg P8t al | i ne nonomer contai ni ng at

| t | [ > - j
compoutld, BRPIGFICE° R fisliehieh Paholhetieait of Rergtlb i
mesogeni c. liggidkerystat owterialdo @osupparkast one of d ains

1 to 2, characterised in that the extractigf& médi l1m
i s a st) vepert@l of sompigte pobmersataner euring ¢idhedicst layer of

pol yner i sethe gblyRitirisablevctiiral ygurienystadindtenal, r adi cal s

or is un reactive to cationic or free-radical
pol ynejjj sabbgmatwm |eastard fogtheo |ayer lof aae onmeorefextrac-

C ains t char er.| [ - '

o e 1 Bog A0 € bBAGH o il B S5
pol yner i setiquigt-crysiat kdyley, and by neans of free radicals.
Met hod according to at | east one of Clainms 1 to

alr 4, .
char acti\8r i ¥é@re gpprantiate gemplete pAlyrparisatianeh ewing eltbe first

one or nor fgsRl-a9sist IRl kRSt orfe émmbheof Wil fartheglayers.
groups (a) nonpolar aprotic solvents, which have small

di ol e Mathed tascoriiny toGldine! attaractersed iratias thes polymeesisable

hexane,. benzen - € .car pgde,

i oxanda G GRR et G s SEsBbo g or auic

2005/ 04eyatallireTramrzoe @ tainge at [Bastome polynmerisable gnasip and

9. 201Q4 jeast one chiral compound, which is optionally polymerisable
and/or mesogenic.

3. Method according to at least one of Claims 1 to 2, characterised in
that the extraction medium is a solvent or solvent mixture which can-
not be polymerised cationically or by means of free radicals or is un-
reactive to cationic or free-radical polymerisation.

4. Method according to at least one of Claims 1 to 2, characterised in
that the extraction medium is a solvent or solvent mixture which can
be polymerised cationically or by means of free radicals.

5. Method according to at least one of Claims 1 to 4, characterised in
that the extraction medium comprises one or more solvents selected
from the following groups

(a) nonpolar aprotic solvents, which have small dipole moments
and low dielectric constants, such as hexane, benzene, tolu-
ene, carbon tetrachloride, dioxane, diethyl ether or tetrahydro-
furan,
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11. 25 912. 3013. 14. 35 (b) polar aprotic solvents,

whi ch have | arge di pole nonents and high dielectri
WORIDHMIZ3 such as acetone, nitrobenzene, di- PCT/EP2004/012466
met hyl f or mam de, di nethyl sul3pxide, nethyl ethyl

ket one (2- butanone) or ethyl acetate, and (c) protic

sol vents, which contain highly polar OH or NH groups

and are able to form hydrogen bonds to ot her

g})l :ﬁuf pElef rcgwﬁlhaﬁtsl whitamaavdl large Hiploten mfoghamaland
i |ne accor di 0.a -

1 to 5, ondield oL EDLAA8 Lo e i -

iCls a pr |l n: mwlylfd{malvbde,cx!ﬂnmthwrsdlifogitdeo:rﬁlthyl@bglsyl kt@_tﬂne)ﬂ-
ai ns a e

medi um i s BV%Q g]g? %f%?ﬁ@dé c’:lhtr{cd;rdl ng toe)e(ltr?galsgn

one °f & aprBti (?]sdl\%rﬁs \ﬁﬁﬁh%ﬁlh?ﬁﬁhly%o‘lé}a@H drrN?H groups

extrac I‘'on I um conpri ses one o

pi grent s Al @ie A IHOr hmog@@[ngﬁgs&ofﬁgwnﬁ]gq:@es such
regi on of hbmetiaw sthagok ethylerspglycolion aritihéiod
according to Caim8, characterised in that at | east

oné. d)é_Methodbccormiurmmat least onmobEtaims. 1 1g:d, ahdracterised in
accor ; kto 9,

char ac#r@ltégg%rahﬁﬁh}e%?éeiﬂrgiél 0'31l rrgdl um has

fumt heMétHB&g'ce&ﬂmd’g’gﬂ%taﬁteéné Bf ERfmsOLcs éﬁa?é@tetnsed in that

Met hod accor ar acterised in
the futhe e&mﬂor\omsgm isclsansparent. an opt i cal

el ectrical or ani cal, napure. t.hod, ac rd|n Q ..
at & cofetbng aspoing rauepst ans of e L Carhetepifgg in that
t he extheaekiractioresiediune comprises coseranonendyesnarxd/gepigments

or |i q;dvﬁ%q g{;%&@e\b thé]%l ‘ftﬂ%‘?ﬁ'ﬁ\ﬂ&b@ rﬁéﬁ%%ﬁéléfgomagneﬁc

consi s ese com pound(
appl i edpeetrume pure state or d| ssolved in a solvent.

Met hod according to at | east one of C 'L 12,

ch& acmthQG@CFﬂrd"i‘%H? Claien & ghasasterse Ubnﬁ’ﬁjf@i Eeé.?fgngfdye
the fi ipid/dri glgmentisyficrestenter con sist of

pol yneri sabl e, but non- or only partially polynerised

com@o- Methbd.ackbtding taatizast oge bdemmse‘am 9octearatterised in

CC|0?1“3trrf5 tt%%tntﬁg%ra?ﬁgﬁ ?&é Qp“f'hl ! qU| @f’}&'Pﬁ?@ﬁg"P@ﬁ I&hthe

si st ofcurethstate.ymer i sabl e corrponent s. WD 2005/ 049703

PCT/ EP2004/ 012466
11. Method according to Claim 10, characterised in that the functional

properties are of an optical, electrical or mechanical nature.

12. Method according to at least one of Claims 1 to 11, characterised in
that the extraction medium comprises one or more mesogenic or liquid-
crystalline compounds or essentially consists of this (these) com-
pound(s), which are applied in the pure state or dissolved in a solvent.

13. Method according to at least one of Claims 1 to 12, characterised in
that the extractable constituents of the first liquid-crystal layer con-
sist of polymerisable, but non- or only partially polymerised compo-
nents.

14. Method according to at least one of Claims 1 to 12, characterised in
that the extractable constituents of the first liquid-crystal layer con-
sist of non-polymerisable components.
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-32 15. Method according to Caim 14, characterised in
that the extractable conponents are chiral,

WOrR0fAM9708r i sabl e dopants. 16. Met hod accordllﬂé”?%mﬁ‘t/m““
| east one of Clainms 1 to 15,-3fharacterised in 5 that

the first Iiquid-crystal layer is applied to the

support in step i) by neans of a printing nethod or a
coating method. 17. Method according to at |east one

o e e o e A e by Moas.
of a p?‘PrHPP'?\%n 5 %&h"@L n&”&(ﬁymﬁagﬁ@?h%gj%nﬁ 18y >
M%EI%% c;rdHEet% éfg%é%dq{%y%@%ﬁﬁgqq?gﬁ: %ﬁghﬁlﬂeﬁ&d in

pr oducthat tmepfitst liquidecrystal layer és apgliedtothe:supposdnasitep i) by
pol ynmeg, gégis%q ar@'?rﬂ @T‘géﬁ’lod éroé‘bgat‘ﬁ'ig’ﬁfe%‘\odmt erial,

produce ccording to "at |east one of
C' <’1“7 "BMthaéu é@corafh {0r Atnbast' sHbiet CRARSMioNts, ichafddiérzed in

L o PR Kkt G ok 5005 R P bens

C ai m ¢Pa prinfiAg nedthbd oF & ¢amtithgi methiodt at | east one of
the |l ayers has been applied using an ink jet printer
2218Pr Liguigrcnctaitfimaprodgeed by iamethod accardiogdo @y least ane of

| east ﬂ'ﬂeeylal%fceglrﬁ#ﬁ S’L9 to 21, characterised in that

i) the print as at | east one region having a

fingt paht Bﬁidlﬁ E6brising 6he 8Pmaefe fyers bf hftered bﬂbolymer-

notif has ast, one regqion havi secon

or 1 ctegtih Favioraystal FShalopiad el Bs BHned pofiaing to
t hr ought eashbhe ofClailmes 1 tpti8cal refl ection bands

towards the higher-energy region. 23. Print product
ac@ord ngt prodict Beesrdingto 6fa|rm 14, ehanartersezpin that it com-

char ac ??%%siﬂg%%% one rk?@e of the | ayers has

an opt vari a r the production of

opbkC agrr]@f Efd‘dgbt a@éerd?ﬁ ¥ CRIMNEér 26 CHatattdrited i that at

| east

o opt J&&st OBe(as2he jayeRs aa?&&nfﬁp%ﬁ'% 'R 53 Feklel pHREr
028" FBh brodtet £k BDR MBI AR iMeth 4 igesiEne SCHaims

t her ewilBho 2ADchaGEterisErion thalr/ EP2004/ 012466 -33 s

i) the print motif has at least one region having a first optical effect,
and

ii) the print motif has at least one region having a second optical ef-
fect which differs from the first optical effect through a shift of the
optical reflection bands towards the higher-energy region.

23. Print product according to at least one of Claims 19 to 22, character-
ised in that at least one of the layers has an optically variable
component for the production of optical effects.

24. Print product according to at least one of Claims 19 to 23, character-
ised in that an optical effect is produced by the diffusion of compo-
nents out of an applied medium of a first layer into another, second
layer brought into contact therewith.
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5 10 15 20 25 30 35 25. Use of a liquid-crystal fllm

or print product according to at |east one of Cai

W 20¢5/039703s decor ati ve el enent, security el erPé%?E/EPZW"’m“
authen- ticity elenment or idegg4ification elenment. 26.
Security feature, authenticity feature or

identification feature conprising a |liquid-crystal
filmor a print product according to at |east one of

Se%S :"5%%8 ofe I%ld-éiystéldﬂmtcbrtpmﬂ ;pmm(mttaccbamkglm at least one
uri ra
opt | ca? ?ﬂ%%? tP'z‘{ Pse?r%jé'aé\%l%ﬁgét ﬁgaﬂﬂ t&r‘gé? pt, @uthen-

fil m oficity element od*dantrﬂcatwmetﬂnn@tt o at | east one of
Clains 18 to 24.
26. Security feature, authenticity feature or identification feature

comprising a liquid-crystal film or a print product according to at least
one of Claims 18 to 24.

27. Identity document, banknote, security, ink-transfer film, reflective film
or optical data carrier provided with a liquid-crystal film or print prod-
uct according to at least one of Claims 18 to 24.



