HOLOGRAPHI C OR DI FFRACTI ON DEVI CES Fi el d of the
I nvention This invention relates to hol ographic or
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aut henticating various articlegs and products.
Background to the Invention Hol ographic security
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produce a stable inmage, i.e. one desi gn
t bolegramyreMATisings t[ﬁmp@ryntﬁm%ﬁ%mﬁ@gltr@gf¢ﬂ¢§tlﬂgmh is enhanced
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0O nake e hno e VI Si e evi.ce

S FHES S DO RHE Ay SO GUBBE. (A BOSBCH i Jeegifo 1S change in
hmbmmtyednapbe@rhncaaurb@ rfoavieladpechtnagmhymbys manual

[) ?gg?/&b §§g%€‘&gr £d o)éFggfr%BeﬁF% h%ﬁ% .?%%’qrﬂmfgor r{sﬁgrent embossed

stagemwith anedjectivily vhigh is suppeessedioy tbe lagditipn af 4 transpaeant layer which is

b?e%d/% Pkl HQF& in o%s%'% %%I(é)ﬁ't%%ob'a gﬁﬁfﬁ%@ k\bl@“ﬂ'ﬁé ?@vnﬁ}@ ameans

I C Securi ty
0bf priogidingad cgmemgossgdveﬂ%qtlooi@ologeajn avmcmgambas'evm easily by

bﬁ\%ﬂugq" 1915 ?aWcﬁp &Y IQYQ'Y modi fyi ng the

I cal ractive properties of diffraction -
gr at i nggo@ﬁawax @fam\@quﬂg w@ﬂg\ploaanh‘rcemgﬁs isrtg fqrmithp stored image so -

Sﬁﬁ%ﬁ.é ﬂ%@d% N£RcHsel DBERAYFlight 89 dREI0sEE W @@6742411
anal ytes 07273, EP025457 and US51 86?1%

di scl oSwtsiia the deldsf helographic gecurity labe!s oyt ip thereld rﬂj'em'ca' sensing,

Weévera dWldégﬁéhnd ﬁ\eﬁbug thage cHeem db&brllbdacg ka%rhé\ﬁerbl@eby modifying the
ttace&sotatteo ertlso t at.i ng.

PRl S apries o saopRernas and aufey e lries Hriginedinorcerto

I smdhe ﬂ@tse:ﬁmal ordendeneratiof ofichemichy4realytes WWOB8HZREX EP0254575 and

S I @ e HIEN col.our.. of r&g

| gg 91 %&% alésrc 05§ n’leﬁ.n éjr%;?& (tea(ig\g ghcl fg %rgg Wity 5 pglymer towhicha
chemical ligand has been attached so that the optlcal propertles of the grating are altered
by binding of a chemical analyte to the ligand. Optical devices of this type seek to sense
small changes in intensity or colour of diffracted light in order to interpret such changes as
analyte presence or concentration. They are not image-forming devices or security labels.



anal yte presence or concentration. They are not
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hol ogr aphi ¢ support nedi um andz di sposed throughout
its volunme, a hologram The support nediuminteracts

W t h anNaeal2g4e9 diselssastd udogréphic $6nsbaThe Serftbr ébmpnses a holograph|c
ari a

G T -
h dhtetactspwiti aelaeaistet resyljmb ima viatistiopodfar pragieal prb)éerty of the medium.

L?ihlbsre\gér%ﬂlg ?FL?%]J 9% 5r g %‘hl ?pgg ﬁ%ggtgaftgy(ggﬂ% Qplﬁ_gra%ﬁlc element,
usikaly as ite |pa@ﬁ§abslrtnar§fl¢mr¢e refnactiaoce si arl:g;orbance If any change occurs
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Tiste BW?@@?t'Cdé@'é%Qrﬁfthﬁ'ﬁ? C@J@Ufaihsmfmsnmhple may be npderved using an

t ldpticHl dBRcRY. erheVMB?%éIQﬂ%‘i’l&Qf(‘igorq'l'?a%f:t?I Q?ﬁecﬁgm%ketr%? Q%CP %ﬁ[e hulman eye.

met hod ofgg/rodum ng hol ogr @phi ¢ 'sensor

t r eat neNPOY/ERH0A dseribes ansligmalivemethed ofierogetingra hologtaphic sensor.
| 3\ saflenfidl tedatrasst téaﬂ'ﬁchdel ‘éQJS%U' Whéreliahé %Iyprﬂarrtfi'lrﬁll?%adg first and

ese particles are introd

are adde q
PSSRy E b ol aredtad s roemisnyn: Jhese nsdicoere mroduced by
Whigiusing Iselybleesalts irite tHequolineet MadGON kML Ehdy! rsmﬁ&fb?mtdn\éﬁsoluble light-

e 98T Spiald e R hen ol wni o

conpr i YES0H5P1 13 desdripesfa hmb@gplaﬁlveﬁsdrewmbﬁild@)ﬂfpns&?l% plurality of

D PR o AREE e SncR B ek Bisheh AEecB plpRipisimage s visile
t ethesive @6 atfunqtiope ofi theel response vh ther senparts mem)alytemahmesponse may

t hﬁol@@ E}%adp%@ﬁr%neé o%éﬁb@gﬂn@é] %?a cRéneq%Hrgtgaa\ngle 1"7‘%%? TyRically, each

visib
sﬁ%?ﬁer 'ﬁﬁﬁ %H%Ieﬁﬁ?’é FP%@%W&F@@eﬂlmwl itsrlocationtie the invisible or visible

| Qyée‘iﬂum & Iight. VTR Ig&ﬁloﬁﬁﬁfﬂer SpERim aagl% uni ug’tb anﬁnﬁ#et such that

the spectrum ma e uni ue to e
imag e éﬁgargglﬁiay »avalep hwg{pgn@nggqnss anganejtierefore wavelength-

ﬁﬁiﬂlﬂﬁ‘slexa@ dDarity tederdal ﬂ{eesvyﬂlf@'s@éig bR Eﬂbﬂﬂrﬁﬁgﬂgmmﬂ B¥varied for

rec I1in of - the support ne
LSS SPasrE o REatreURHBST EIch fepiay 4 GUteGun! Wy enaic
r epl ayWo04i08 feg6 e nbsonpes| sngtw@nesm&r’og?abﬁ@ sERSAT IiRERhich the .

ah?lggnjaéﬁ’hlf?g’ es %geleggf[gfegih%%]d§% ngﬁePV\%r%?llag@@lr Ked liquid. The

oholggvgplhlahmage ys ieoet iby Laetbctivien (dehyallyoagrisptiort of #e gRppért medium,

;ﬁg%?‘teﬂ?re Medifth %vvhl Vs%ve(llgﬁlk RO gerrﬂl}ﬂst é'r?%rcgg%;gﬁagwgr procedure
sinyelwegiwo m@ymm,satle@ slegs rthe first framingausensitive @owdwne matrix and the
| faeahy ef%rrﬁ‘ﬁﬁ RR! LS a&dn@”oﬁgﬁ{%athbe f HlFf?lIen oJegl qgr?r type of

sensitive yrrer| cC matr
S%?'ﬂ'ﬁ?rését'%lﬁﬂ%feby formiag gdiotdgraphis intiagé. e T hersecordstemay involve further

t 8rB8s-Rrkinb RS Fiad L bPihe f&r‘?r%ft.%%fér?rn %e?rah;% BayARRI C

The second step may I nvolve
c%ﬁ%@—@?ﬂﬂhe matrix, or the formation of an

| Nt er PEME predleh hvieAlioHTRY bas%ﬂTBﬁrtNe PéalisHion! fh\é?rbtehg&s-rgfethe type
esent. i.nvention i s based.on the realisation

ASREHRRY FHOVE maY v TRIE YN HSAR PlspoHEve It i Rsecalso on the

LdlsddveW of varidus técheiqlies by a/aieH lhbrographrc dbﬁuc@@é@pbé:}ha@e fBre difficult
tg%r gove Of var i OU t ec

hol' o it 8’{%”83 a%S %’{ Imqrg\(ﬁdterp!aossed reflection
ﬂmkg;eamlon diffsadtion plattern delve:epomxpnctatubmfcem bRBledrPrddlRS such that a

%vbmé)g\ée&n%@«g?esa?& t; J Jie?u%era?e chemically-specific action to remove or alter



hol ogram or diffraction pattern device for application
to an article or product such that a covert inmage can
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action to renove or alterthe groperties of an
i ndex-matching layer in order to test the authenticity

Ofhet b@paﬂieegcsfaaml.ﬁdéiaﬁatemn@nsve@rmt&aér & téd%emarédtﬁérﬁcny of the
0 rodu . Accord |n%
£ holBaraatip ceriSs AhtfcinptordRe PEE o roduRbiegu NG i attached.
d: f f r aptt@aingad adirst apEdtan tr@mpﬁmr&b&t @ dhapgradh Gdiff@BEsh pattern
altera nt err ogat,or t he evice CO rses an
" HEGES Tapirt o Hbala o g B h g T AhG 9 ce Comprises an
i mma;m-fbanereand:j & |arégp{oedceylarh~hé1~ahfthé ghéger fofmecits leaﬁtbﬁ Buch that
(0] tor e-10or or ns east .
ot R B R o B 90 B R

| maglﬁrasxonn a@abge; whdreinttbe amage’ru@rmeatehectsoioogtlamlatecthe holographic

: aﬂﬁqﬁﬂé@h%g atchgn %?tt eo!}héﬁcﬁ%p“? |§ % earltepgl'?et %ftenuatlon of the

ter the attenuation

. dh@lp@raehlp@ndﬁffmy@n magerty thﬁmﬁgecme@lem Accordl ng to

a SeCOoRE:-AdiREES a %Eccsrﬁeaép@&ecﬂtlﬁé)mverﬂlohoé HQIBQFQP?& - diffraction pattern

diffraction pattern device conprises a re
i fevipRecaprisge a refief pattarn inxonstiudace9f afigstshpel of mmer@h (whigh may be

bRrhed %dinfi:@elf&ﬁ@?)' §L§Uhn?ﬁ59 re?l@@t'&dthgﬁ? forrrﬁg|0%Gt<?r%5|‘egﬁmographlc or -
forms one or nore hic or fraction inmages,

aﬂﬁra&"%w@eafaf@r?éﬁw 3? Wl%aﬂlgﬁpnwzverm@f@r'wappw therelief pattem
t wnt:h eommnbﬁhenﬂb;iéi‘fé% oMAidirty B ﬁiﬂb@@ﬁhl& laemma&ﬁ@{ |Hag§fo%ed by the

t he ogra i ffr

e ihegTwilbirese Aieried intitureniGiohe Byets iipeibiq Brstsgfacation by
tbmebraylene splesmaphérbilcel reagehtgr adati on by one or nore
speci f ents. ect of the
bvent RO SPeE rsRAETS s Ak SRR ARTES sarsin mgium and,
adidposgidspereind aﬂhmgeanm wieeréio ltiegmadiumddoenm@ises atbdrefringentrmaterial in
C I nt material in which the

Qﬁgﬁltrgefnﬁ?lggr?@é??é eg&%Anot her aspect of the invention
i s a nAnetber aspegtpf thei ingention isuat metinod wif tverityingathe authenticity of a
h
R UCHPRC OE affclor Jiee, WUyl sricihg & MRS or gifracton image
cHhiRb éaan%slﬂ‘e@ﬁm@é tQ ptarregatingyyaa snegifi swtarrwélen fmeans, the method
|<§gr§¢ﬁsq1@a¢hég{épgwns the nmet hod conprising the steps
t he sgem fic interrogation means to the

deiu cegpai %Q/\}"ﬁgsF’PH' CI"IH%@Qa“%th‘eé@& E’o‘f‘?&ﬁl"ﬁ@ whet her
t he regigingnBe inl@y@cand consistent with an aut hent| C
devi ce. ect ﬁlpa met hod of. ve

aut henF?éPIiS;/fl“r@fwréeﬂb‘?r Q%asu 8 images GBPS'F]‘SO{ Wi gn NuthBStic device.

hol ogr Agtitieer @spebt isf 4 method of wksrwmgethte la@theaticitytdfi@ pekaiutt; the product
ovi di a_hol ogr.aphi.c ar . ract

cheiigs MPieBraBBisan oBratSn fbufs bsiRolra ViR 2hidiag Eholographic o

i diffeaction abagenwhielansangekén resporee to mtpnrogatung by lzespetifip interrogation

h
gL thd bk e RE R A sl B P21 P g whet her

the r e@nnlxlmgwtg\elsmagéc lnsermgnsmrsmans tei the davidevi ce
previ owé\kmgq,p@jrﬁa%@; Ley the authentic product.
establishing whether the resulting image is consistent with a device previously
applied to the authentic produét.
Yet another aspect of the invention is a method for concealing or revealing a
holographic or diffraction image, comprising the steps of;
applying an image-concealer to attenuate the holographic or diffraction image
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I mage-conceal er to attenuate t4he hol ographic or

di ffraction i mageforned by an i nage-fornmer; and

ilfttrefeumgzﬁninmggé-mmieme conceal er using an .

interrogation ar enuation, o

| mge. SrodRpEHOe dpgeiPicspler Sl o1 it aRRyEn e, to vary the

f attemeatioaspthetimafe ahetherabyrtonceal bsre&eaimmehmdagEf

Fagd?ggofeg ftﬂ'[he?]a?&icgg o@?ﬂé\&hngc?r}/ r‘ngiﬁh 9 ) prodngtlon oefs a holographlc

( Geylpﬁlvmmqomlseﬂthsffe@r@md; 9haelnolegramdhylsalectnhe(de)pplyrdwsatlon ofa

MBIV Fealin! AR R Reciliicfin dleoik aed GfiiNoGhd ecording, and
wher el n egree of exposure

t MBerRinithgrAegae of gxporare 60@!"@11 ﬁgrossme raedwm@iurlas thecrecording.

t he pr%?aﬁothé\”ﬁé}kbp& thé ppe%%ﬁﬂ.n%hdo % Gé%%‘)%r?[ﬁéé%tveg that, by

by contracting t pport medi um ograph
i ﬁargteaqhgg ﬁf@cévm@& m?wemrwm%wﬁm@rem@ imagriis regordgdnthe replay

t RaveIengthahd ik Mm‘i’fthé %sftﬁﬁﬁéﬂthé‘&sﬁlﬁﬁ’é?&nsb?ns liedRBS E&ecordingly, a
Accor dj ngl tI roduction of a hol ographic -
s8Rt Qfg’ﬁ%q‘icg%° *{%?'°QT?E'SB§P?P§”\‘RP’PHT'??5&1 contract abl e

or exp@d)dabld&pbﬁh@gm&mhla: cSHWBIe g déxpanadate| RIGRapHi6 support
recording materi al ﬁo ? ontr a or expandi ng the

medi um  and &P 848 a%@ma’eﬁ .f'g?ﬁ & image in the
contradf)ed conteactiag deexpanding ithe mbenum and he recording

mat er i is_di . I u riofr 0|t

cont r al?i on "SRR elorbNE BRI soffactfiey Srpanged medium:
cont r aphewain e resopding materiaf is disposesidn the roedium gribihte its contraction or
rg%gnq ﬁg process allows the replay wavel ength and, in

turn, e sensitivity of the resulting sensor to be
accur a@@hVOll’sfmwtheo¢¢9§@le oEensttroton oo ¢upansidnnoft thie gmegiym during the

”PééoFb@ndJﬁ%geécsoarllkoE%eqsﬁlgy\t/vhwerﬁfth any, ?rﬂ?l'ry tfe é%rnsi'tlﬂty of the resulting

security/authentication. Description Preferr
ERSIT Hohe dcoriatelycoatiplied; rﬁﬁé‘ﬁf’fscﬂﬁ“ﬂ}lﬁ@@ iinjthis way Mmeydewsgd for the

e gBRERRbf Al draftd 6Mn Retwdy/aRRémicdgord. ce which can be
used to te? t he thenticity of the device or an
a&i@@#@—éﬁﬂﬂiﬁ%"—@ﬁ?—‘é’" ! ched. The device nmay be

enboss&He pl'ensea{ irentadni Mewﬂé?.)@dlmﬁﬁﬂivéd ehibdsédd Eéfleétl’tﬁneﬁolographlc ,

| 8&?%”% ‘&F"Cﬁﬁg'{‘(rg%f‘ r“ﬁ%’ﬁﬁ‘%ﬂ fg{@y P#otﬁtﬁ,gilegﬁ% Ioggn AiFle to which it s

v atadbled. Trfagiesnce mayefel enatidssed. as wel | as or instead of

areli or.. rov I ded

e ona LB Y S 3ol SR L B g voume
ndistsibutidn obmmplsx inglea of odfrastion whichi forms ome of nmmpis@ie images in
| RXidN ak %Jep aa%tdrc?ﬁ's.tm 6 [RENBatdne o‘?rtq_%gr ayvﬁesblg{;]%e provided a

|rrages inreflection or trans SSi on
ofeqeat asheal ohiatesial bpdeilying the tfisstreheet ef atariab comprsing a volume

shigpbuin BRESHpIEL mrd(%)( ob?ef%hbr?@)h‘c)’\ fBlrn?é"érﬁ’@BP r@OQ #)Ie images in

have a refractive | ndex \NhIC is simlar to t

- reflection or transmission.

The first sheet of material may be opaque. Alternatively, the first sheet of
material may be optically transparent and have a refractive index which is similar to that of
the layer of chemically-sensitive material. The first sheet of material may contain within
its volume a distribution of complex index of refraction which forms one or more
holographic or diffraction images.



the | ayer of chem cally-sensitive material. The first
sheet of material may contain within its volune a
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fornms one or nore hol ographi csor diffraction :
I mages. The | ayer of chem cally-sensitive material may

be opagHelayét 6f%hé\'ﬂtcbwe$ehsmt/é1maie’ﬂﬁﬁrﬁ'\aﬁﬁe opaque Alternatively, the layer
cheni cal | % sensitive mater,i

t p%&lﬁ:aél -tsegﬂﬁveﬁg@tgn aé/fqeaqpelggﬁ{ traﬁa%:ﬁ'eWﬂngﬁ%vga refractive index
lswmdqas sitrilai hahataff trtehm'stf shest ofyhatetialof material. The
ayer em.C ensi | ve co sed.

| sl 2o BV S eBemaBf it rlielme e e i g o mpartof
ObneTON MORNSUPEEStes Gy ore oromare @nzymese onaft arel cnorevmiatdriatsawhich can
bee Hls380Ld BloRY oG Non ARl 0! vents, Preferably, the

i mage fornmatron neans conprises a relief surface such

t hat whReefetablyhthe iradgecforngation oreank sometisasfa relieffsadace sueh that when
r F‘F&Ht?é:ﬁe%g f}dlg?ﬁ‘\% rEIRF BHTR8 thg?é?ﬁcte-ghghtrf&lnﬁse;n |ﬁ1lérﬁé A5fe HER¥S surface

be” opaque. erably, the inmage conceal nent

- cowegbenpeawe.l ayer of material, the optical propertl es

of whi phefach t%eama‘ae%eeémen%esﬁsceom C%Taﬂ,@r of material, the

|nterrogat|on means preferably conprises a chermi ca

r BRiiF@hProppitien obwhish agtde pitenuate Shed’iﬁ eg¢frinjagagdhe interrogation means

C RESQEDITEEImPRRESa dHifnitdIt RabesaWAlchMBYtsaspedifRafll I the image
e opti cal %eopertl es of the inmage conceal nent neans,
cﬂ‘ce?lmerf’é)m B to renove sone or all of the inmage

concealrre nttem&s- ma'?hﬂ:t |orm¢gmh@®pﬁmbmhuemm iffaye concealment
rate of

EEBPY 8 ST R S RSt S0 DAl By reREo ARG means.
means way |rbaaga cwncemmant meartstmaw@omprlslea‘sumstrétameaméniyne, or may

for ct e .
L PR Bid R MiEF BAT b BRs L or SEVRAC e ifiipy be in contact
oith tre rehnigerfa@rofﬂta iovagerbamationimeamsandtsve prreﬁyecttve @glex similar to
Lhet n:ﬁa ﬁd&?gf;ﬁ@ r@ﬁ&tsu%@é'%f \MH Hﬁﬁrf%r%ﬁo%r ﬁga@’ The optical
em cal reagents nprise e ractiv
i peppgrties ohthe l@lag@a@nceelﬂnqﬂh melarmyélca @rrcaltaresbb thﬁ@aﬂ@lcal reagents
Theny Bapfisd e J@ﬁaa%l.ﬁdeqrbe@u%wganbmte ilb g Eok@hInsérh Gfbans. The

from or incident on the i mu ormati on neans passes
{ eA08 MY s PesonasRyF a1 eeFigRroBYoriRRdaNt A the mage formation

C ﬁﬂe@ﬁ@bﬁ?&@s tﬁ@@%}ﬁlt MBRYe afsorption at ﬁg’ﬂﬂ Hﬂh@ uTnEQe %n&aﬁ’ﬂent means may
i mage; wherein the absorption o

C BFHoBh PRI Gien & 220 TBSS: QW el (o9 oRsPLR1o: oft BT By the image
| Bérea Mgkt h%nﬁ&&ﬂléredﬂ?@hémbh of Ih@ght@ffrodat@htndéyﬁst hl$e scattering of

[ onceal nent neans act ten e t he

o 3 By Rt er s e SRR TBr Th P BITRAGHDS By4hamage: wherei

| thegscattenoe el light by thesinkge Soatdaiment rhyarishie altetedchy tbé action of the
[ ation means. The inmage formation nmeans may

trg? | ntﬁrrq 9
alYEIGELPY ? or further conprise a vol une
di stri Bbbeiimagefforomtiph anednsdoay @ftemafively bi urthenicoprise a volume

f Q{S{Fﬁ)u%}? of Eorﬂ?lg)? |n\6'e§'o|? lr&reicﬂ?tg %]gdhr?oFrﬁ; Ioﬁ%oé%bre ulﬁ:le images in

t cqﬂebtagne rTrcmnsm qom@nsea pwal@mfﬂa@és whereintiee topraygncomprises
un'%eﬂ'elhé(f' N |c§3é‘?1¥1 v?\%?@ﬁ 'aﬁ%d@\r}\%% %r dorapfideRY VQmeI distribution of

onpl ex 1 ndex o action forms one or nore
Vpgmglpé indpxgefsrefractionf whieh ffeymsgpne or more visible images in reflection or

transmission.

A preferred embodiment of the invention may thus be a device comprising one or
more covert holograms or a combination of covert and overt security holograms which are
designed to be interrogated by specific chemicals in order to indicate authenticity of a



transm ssion. A preferred enbodi ment of the invention
may thus be a device conprising one or nore covert

wholosgeans or a conbi nation of covert and overRCT/GB2005/002226
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security hol ogranms which are gesigned to be
|nterrogat ed by specific chemcals in order to
| idhGR 1S \Ailﬁllﬂhhtﬁetde‘}ictays G{taéh% QR Uuﬁtthé Qb¥eHce b ta'“ﬁosﬂ?«‘é' rﬁ@ponse to

is attached in the absence of positive resp

tipdptgiteat e RTRdCt MRy bﬁ@dﬂiﬁ?cﬁhw%eur& Pravides, ixpddition, i indicator
pdsfcm%hatwcsfqne ﬂe@grapn.caﬁdicte I.t@élf IAkuthdideice! a aéﬂecuon hologram

aut henticit ol o devi ce itself

Retr Eisater ndre 0 SR OICUGR o S BaTaceouingit #1Y TG coating

fipe Wr.ﬂﬁctlﬁutycbéih@lduedo tl?elr dlﬁéfdneé in seffaciiveeindiek Ibetweesantie contoured
net a reflecti

e BR AL e lpe A @Ry Dy Fadactie. M shibtmpbig mege may
nthte b abndered irtvisiblenbp dppltcatiemover dmerestief sudfacenag a transparent layer

n [ e h . S

PR R et et PUBER i TR ol e B of the taver s

sprefesatdy dfosan ta kealpatodretdegeaged, ratmouéd drdwva its refidctive index altered
r . . o ‘er i
Wtbﬁ%tfo\ﬁ%f 'aréﬁgéﬂé Qr}egrna llopépehlgg gﬂ)ﬂ{a%%@ﬂ%rgll-ggﬁ "fﬁ%ﬁﬁég@' revealed
dsgy a@@dtageenﬁwb@idlﬁ“ icuth EW@PV pecquaterigit endg is thergtore af ?zeéklé*d valuein
byselfhe action of a specific chemcal or specific

m xture of chemicals., The image reveal ed

advant laRlisratiye %‘WF‘T“?’B%IQ”“?@'QMW%? "Q!B%Fn%éﬂf"@?qgradﬂ%i may be

debhegf ore of security value in itself. In

aternat|ve embaodi ments, djffractjon inmages rather -

t han hioflGyingtpe mgweg &8?&5‘#’3%& wilkBE PBRR" %@t torfe skilled person that

f e a@@In06n @AGIEaGEY & Pingd bf pdskibidemBORMERR! InOtefrh€ of principles of

ski | | ed rson %3{] tl‘\ invention envisages a range of
pRRELRYen e OPWN@er ms of principles of

oper at Tmlmdd@e‘senemnéym;irise af ralidgpaphigor diffraction device of any kind.

d eV| mg{em;lr*n ykl n%pn%% rsﬁ'rgaxc% rglﬁelf 8@ %Rplsﬁchoész% ér“)%sted%nrface or

saivbloe elemeef sicbnana, pr@aemomgram oermoaammm hdoyam or may

0 | e . .

oA AP R SR er SO Bl ol AAHER T rgBng ateren
rnma'ge$ and volune el enents, for exanple for producing

di ff ereats /fARYPSiief blenfent Fértg%eué'eﬁltb %ten@rla?é@'%véﬁlrﬁ%ebﬁ may be
used to generate a covert | nmage, na nbi ne

vFampingdl Withgeimaggc@aregiersitherdpr W‘éﬁCh'ﬁﬁt‘hﬂﬂeﬁecﬁvﬁéndex of the surface

r@i.éfaérémyﬁ wg@abr@;s feRection! brssnpidingein 8p&IIRNér sdaftering layer for
press ref ection, or conpri st ng an opaque or

s%bofﬂ"ériq thg imager for obscuri ng the image. If a vol unme
el enenﬂf avBluine diémeritesiotbe uged &y génerate seuwmmagaganay be combined

be. conbi ned w tlg e-conceal er
c‘ﬁ 1 01395 SRR R e'?°"§‘E§ﬁ‘9é’ﬁ“u‘ﬂRaq‘H%‘ife‘Fa{“%rf”%?}’§E(9F?9?5“""9 the
t|hmgemageompnsungraor;olsumgltamgofuoctronf if ltheeirmage fisiooloured, agam for
Gl B ed A e B PR35 P gbBfion o e
| aitee thveogrddur @i thedfiled oeretose tisd filter. t he col our of the
filt er s grert%gQ\FQle? I%?egxétnlt ﬁse{o bé L?ead @%Jn%?ﬁe a%l dv%Ft image, while for

el enment to be e an overt
veNampldg ﬂjp devnce also comprises a volume element to form a cover't |mage the image-

concealer may comprise a colour filtering function.
If a volume element is to be used to generate an overt image, while for example
the device also comprises a surface relief element to form a covert image, the image-



exanpl e the device al so conprises a volune elenent to
forma covert inmage, the inageconceal er may conprise a

waolosmz2099 | teri ng function. If a vol une el eneneCT/€BL®5/002226
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be used to generate an overt ifmage, while for exanple

the device also conprises a surface relief elenent to

f convealerovay be tramsparent had mapgeaton teadefractivR)index of the surface relief
t rADSHRr ent and may match the refractive i ndex of the
surtace relief elenent. Wiere a refractive index

mat chi 'Y§here ¢hrefragtiveoindex melcbing técHriquatorcmcdsletﬂ:r’rﬂlﬂrqma technique is
U fohidl 8GeMal 5 ¥R RS L d o8 00L

t hat ohé ap F?écr:aatﬁon i @é‘hduo”esot%éntg?ﬂ% aﬁ?'écra 8@ [techﬁesmnd'ng
t dreniegatien ﬁﬁghn@lue may eiteraeveal the imagey g\{hlddwa:hpmwsusly hidden by the
pfrﬁé{g@éﬁc\éaﬁk dcﬂ'erﬂd@irhe g b”@vﬂﬁ:h‘?:ﬁé&cd@%bﬁgsly X ot Rldd&n b)) She image-

I mge, previ ousl not
i ﬁa@“é‘é&ﬁﬁcéaleé?mp'ﬂuﬁ'"@'%é’ﬁﬁflaéeiﬁﬁ@m IW@XTmatahlng lmage -concealer covers a

r %ﬁﬁékfetrbwéhmg?’@hrﬂ&t HWHIE ﬂhmﬁacﬁ@@ﬁgé’i ﬂr @/aedé coﬂcealer matches

e-forner, in which ract

S ace reli
ﬁb”é?ﬂgF PRe- T°ﬁ'ﬁ§fe ISR DRITB# 96 APl WS e inersegating means is applied.

i mage- fagr ﬂﬁcnbédl abbee ér’ﬂﬁ\térm&ﬁon Qrﬁl%a)ﬁs%ﬁg c%ﬁwpnse any means for
i nt err.o above, " an

Ié Qn_nmeans i.s a I e descri
mogrlfylg S%eHR9 9E gﬁ{gov%a E?ﬁgel @@cgﬂ9r $eas o fqyleal or hide an image.
n”Edarfnpiea mclmiet\memgetergehenmv lapglication Gﬁ@%tlﬁ@ﬂﬂ@%ﬁu@d (fér@xample to

I t
cSpaifhslf¥ Bitacle BT oPDielRAG < oReRlT EBaneS: abiee A ety
exanmpl éna &tht\hacrgbodlmentr arf inmgkicoacéalerewayodbsaumaing/ past of the area of
: d b I f h
Z?rhg@?ér@mg,q%ﬁgqgm gacids or bases. In a further

i tage- conceal er may obscure only part
of t heAdraiegram ofthajindentiopinmay henegerded ime bireffinpentsgpport medium.

ofnithaGt Wl@HiﬁBtté p& bG(R'ﬁobg?héo%‘; G Qﬁglebg%ﬁ'nagﬁ fs%&’i%ﬂgﬁ'{jﬁossnble to forge

support medium W shi
i fughsa B@JPQF@%det'ﬁﬁtbeF@Uﬁede\gt“gmmg i thp gkt rbﬂ%cth)from the original

f ﬁél@@ra&Uﬁé’b a d‘ﬁér@:@lr@!ﬁnsﬁrﬁrﬁsth@ tEQﬁéNﬁtﬁn g WY | f&grqmg material. This

g n the light reflected fromthe origina

E é{ﬁwahfaglfsacaw fSECEf hplgpram sannaybestosmed tusinghlight of different

hpblhnmloh Beaté£ Clas16grass BRI typé canlbé formB8 BY iritolgdrating, for example
annot be forned using

f nce a ram
?’érﬂ%&e"gg?cf”:r'@md B"é’Ftﬁl °ga?tpf' ly sqctive sgroups (S%Barhcyéﬁe'"e) in the
t holsgnapme mpohenédmmedﬂby hbmgtarnp@éatbéwsew%erusﬁigam example a

oP BTG, el iue apt e e SansRagPapn e adafiehon ofreecec

n’&uhtumtthaﬁbed hmlrtagnadruman be viewed using, for exanple,
a pol aﬁ'héln(}gnt dnl 1% ﬁlgo cd %rr{ ﬁtg&ﬂfqad'es?% &:@aeu&lnppal Rrams havmga

di sappear i ng arisation
cﬁdﬂ'gegdadjwtt Hé‘aﬁbel$mdl$06VhE¢dlthaIewhen¢Ine ‘siiveriess” matymoagisatich method

t
S Bl AT g o
" MingePFRIGng. s, eitact iscrartinviany praswuneed foe imageisdonmsl byyselective

VeIeSd ek i3 afibn M’h‘i‘g & fed Hdldﬂlgmhﬂﬁ&e If féllcg\%otﬁgfj ﬁme fyrdd§t exposure
exposure tine urlrrj]ﬁtgeecor I ng. Thi IS

'ar"tar ‘8% Perass the EroHiRgGmediym, mﬁa@ég't'ﬂ@ hﬁ@aram repigye at @pdurality of
(\da\)mgﬂﬁer ThRatE§Be 85 exibsare ¢ebd AdtiedaforieRBinBiet 9§mg btgrey-scale
ollow§ thq:d&fl t he ﬂggree of excjr%osure is varied

AOPTS s TR QTSRAASI9Y i HEIGRITRleT than GoBYeMtionAlferidnasans the support
r mpHiagsdaEs ret phw @l betexpafidetaor ebatrgitéisior Eaeh 8g@s6R. The invention
et)ﬁBQ%% ﬁlecsag s n?plé/ f wablefrr?éangxqrm'ogmmg a h%logram having a complex

colour gradlent such a gradient being virtually impossible to forge.



mask. This nethodol ogy is nmuch sinpler than

conventi onal techniques, as the support nedi um does
wooshzees t o be expanded or contracted for eacPCT/GB2005/002226

exposure. The invention thus grovides a sinple yet

vi abl e means of producing a hol ogram havi ng a conpl ex

col our Tlgé'régi‘@ﬂ\];o p tééhglﬁagé Bt mBEb&dsed, td é@htleymproved security
i npossi ble to f here ‘are two primary techni

Wi VRkgeLoIoasaEs. twec?résatnéolwwf@vw QfLitipieycalpu andlor colour

V grabidRtshaihftha WBlograficlimagd, td MYk 16 ﬁhﬁcwﬁ\%r@(ﬁlft’ cult. The second
mul ti ple col ours and/or col our Lents

hBPRSBAChHTEE S?H‘ﬁ?@B Og3MTW %PSFIGEFVSW@He W!l%mng |mages to appear or

5 du.fséppéulr ivhed re ssmeornis uﬂe:pasgawwmesw@msarmm@ ogetbbstimuli. An

sensitivietie

o e ebafRRlodrafs Fab Ao o8 HsgH 1§ ntaTEe e, ety features. A

wedrhbinatpet tHeise tvid iechmigee saransetatefolgrhe holbgramawrichrasg very difficult

o{? t hese sensor hol ograns can al so be used to enhance
t curity features. A conbination of these two

t echni Geretbe dizst techaidue, halbgramshwithodfferest wﬁmwhmag@s orea gradient of

10 d&:{ %ﬁrﬁ”{@?eg Qrd BFo% ced” 8 chitfonf rtﬁé s%ﬁlgp s?éi@ P&Eﬁ\gﬁmatenal

erent CO our na es r a gra

i Mg@éhar@omrwm@e@s%yTWﬁwhﬂ aqhigyed ki pwﬂhw@r@mﬂ@acﬂng the

1_{)1 w@r.neL F@?ﬁsmrﬁglr@&sﬂw hes, f,ﬂa@ersspér@nnea@s@ramcordmg the

I'S can be achi eved ﬁre swe pre contracti ng

t helogramy md hisi Ran alsoebec

@Wb@Mtfé\envﬁﬁ"xta\mﬂeselwagly hardening or

PESERPIHGRréds SFHBETbSIFhEr. e Eertt 8£HE @W@mné Bf—‘thﬁfﬂo%feamlll determine

This can al so be achi eved by cheni cal |

15 siederiAY ef Spios A i FRICWAPRGTags w@erthagloafamv%dw Both systems

PeAry 8k be TRBd & teate #bwhineg grldnt,ng pridutba g?@diuy!ﬁt&ff colours in the

N TR RN T A Y N R

bienpeseidietto fdlge&ted'mﬂbgsam lusing @ stygediasertandiveryndiffidultie farge even with

%%Ri%p%lnksgr%l gﬁ Igjﬁ%‘aﬁ% /freq'l'Jhl(*?mé1 ol q%r gggfo‘i" lf'f@‘gnt E&ﬁ& I:Jhe also be .

adlen of colours

20 nalkeerimposed pnionges gndiher ttyoreﬁ:ondg'@ them ataliffereatnswaliinggstates of the

ﬁh@?’hpl \é/ﬁﬁ?ﬁ (Noﬁl?idal F? 'er?érg %& difficdiC" Bifs s‘?é}n%ﬁ EFO be used to

asers o equenC|es

drrfepteriemages which ﬁBPQﬁa nr disappegewheplbeiraiymseis u@msgqufipeswelllng state,

?@&ﬁ@{oth sg&gﬁg\lﬁ nﬂ ed hem at different swelling states
i C

: t he po woul d al so make forgery ver ) '
di ffi clfithe sqeang teshnique, smAt RPlyBemsensitive toSPeriligsimuli are used as

25 | (RGeS rihg %t&@%ﬂhe‘ﬁold@r@rﬂ@p@ﬁhg Mﬂlé@lPstftJUhnﬁquMﬁiﬁf chléured images

in a specific swel state gg" to the secur

f 631t be gecorded Wil ﬂaee&fa PolEh ARt dhevgar ke wapmpgérfg% appear or

Seﬁépﬂda\fﬁlhbﬁ)ttmﬁﬂyrﬁérqs siibjeatkd toad spedHie @timaluk Which.the smart polymer

* G ie, Krofler YeintBh cLil sea oy usst L e Aeerdine Bfocess and

t the wemif bn pehy oRdifferant shiweypatymers eamfutiihet add-toamgsscurity features of

ear . or di sappear when the polynmer is subjected to a
30 ﬁ'@c?"fse@stl mul us whi ch the smart pol yner responds to.

Regul aThe bolbgitapbia effectinhay tenahibitpd by ifeminatieni(ei. g untier white light, UV

rSPIRﬁ'Q &Fragfaﬂgrﬂsgp PQ élﬂgeﬂdﬁﬁe a()g%@h@?iép%‘ss%? gér'rdftlgﬁgmpamcular

r add t

f elanrulpelsblechetnmc@ os istoginal stireulih dihe ietegrdne n‘@fffoe@n image efean object

exhi bi $re:§jd|h¥fns‘ Hf@ffé%{ 208 M- tﬂr in W@Fm%htpgttéﬂngmlch i¥nly visible

or infra-re lation), specific tenperature,
35 nHegREMMagnificatittessur e condi tions, or particul ar

Holograms of the invention may be used to authenticate an article. The hologram

may be applied to an article using a transferable holographic film which is, for example,



chem cal, biochem cal or biological stinmuli. The
hol ogram nay be an inmage of an object or a 2- or

w@2msnme08d onal effect, and may be in the formefT/@B2005/002226
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pattern which is only visibleginder magnification. .
Hol ograns of the invention nmay be used to authenticate

arprcwrddd%rea hﬂﬂetqudlmggtaw Metye Bﬂuc@naby 8d d Parachont bQHde banknote,

o RRRTHE, B ABT G Rt o AP e share e fispt panc, cheaue,
mwe@fe card "memm Q“WOdChéT Apostayeastanif $5ipsdin ticket, telephone card,

SRRl cavp st ot BPe Bk busiinisd st Y e sed inconsumer,
bérater meprog“ﬁtpfﬁtedﬂmefbr theomirpope oftdistipguisking genuiae Iproducts from

, K
b BBBOR U B BE HAEE: SHETE iy b uso
i pravidespraduct apd pack mfmn'ptlgmjtq;nntplhgnré@ackaglrfgoapmlhailons “Intelllgent

o A A i

TMERRST RFr AIPOSHERy tpanenilen indicpieov iget ptodqumfcamtlm@k quality or
| Bh@FdAAered) cRditiora! b Wm%cpﬁﬁh@&'qﬂghtﬁ‘pﬁeﬁﬁ@é bP§‘§fety and typical

"Intelligent packaging" refers to a syStemt
c GRplicRtiYs. B'é‘?"tanFd'C%Prseﬁ"?mé(t”Bé!&’r?n‘éﬁ‘?etaé“feaff%&bﬁ?aﬁ fgisture, alcohol,

Wga$ sy siesl déﬁ’ﬂa'g@%lﬁﬂ ehe K. nﬂh@'érﬂﬂe maf @b%ﬂ?&n&é’r—ﬁr@&tlabel or seal.
product i nf qr on o or. envi r onnent

P oo AYREeva e haioGamis cen bY aerlied TG WiB Reieporative element
| 101;I epmfzamfsezﬁu asafly ?gtﬁst@? br na}mudrﬁafter@ Pﬁclucﬁh@but&@t limited to items of
i ndi cators s X -l1e e resnnes .

iR Olém? P fiid IR R, Bt ST favs) pits, household

Titemal(lhclodleg nwykdrg and glaasvme)— prohitéctiralfiatiuding gtesks, tile, paint, metals,

pb]ﬁ nacte\'é’rﬁ%% wggrgcgl AP ofifal r?t%rn%’?%ndeg Eertn al I;]nsgﬂlgﬁons), art

Cts W ve elerent Cor &
aﬁndngmg reictotesi zslculoturhancllew aefntd Ilgmmstaﬂmmel) ngjatinnery (including

?Iﬁheg:hh &&9 A%&%érﬁ%gé a%p aab L %ﬁte@ﬁ%d ggorﬁhggﬁg;,@!}g
housethG "iVleéh@ l§|m6|cu@rlngelwaﬂttoérglogmlgsMr e),

ar chi t @\Cltwéﬂié:raﬁhlé‘%leh%rrb@ tt@ﬂ f98 usbd ||r?th|§’ﬁ‘\\/@ﬁtlon n@kaﬁly comprises a
bricks, ceramcs, | asti cs and her i nterna

aUPRF rapdium qnﬁs‘i"éﬂ"?%ﬁ’ﬂ'ﬁfﬁggm”&fﬂe VPFW %fdhﬁ gadiwn. @& halogram. The
Sﬁuﬁﬂ&rﬂmedlutﬁ%tél%ﬂé vaftcarl ariifte r3EkiAg InPd Vaﬁﬁ%n of ap CYsmal property of
atlo (Lncludin eetings cards, |letterhea

ﬁ 5.\5% Jﬁ!ﬁf é/lairlgw% gWHCPSspGr ?qa@ge 9‘80%& opyeal charactenstlc of the
I hmeglfalpbi& Kleri]‘nmrsiulcﬁ ﬁk A$ pdtari s%ibm&fi;ll‘&ﬂﬁt:t@nb@réfﬁowid te®r at?]sorbance. If
senso S. ol nsor of the type use i S

" BOG et GEHST R L6 BHPUED 5 G PHIBYRGaPY cidRat Broad band,
d nep-assihg dlectrogiegnietid fasliatioh Lthén afcotohEchm@emay lze observed. _

hol ogr [ e

resu Igt ﬁ'ﬁ%rel aEga ny fg'&%fibg%g 8’% %g?ecéﬁh coabg%p ? %fan%‘h‘é's varyan
rreplmqaimhéﬂacbrwtax [ ﬁhe ehysicad lpccmena todtaragies iis peaferaplyi tbalsize of the

ﬁﬁgﬁég%: tn‘léﬁt O‘f’hl U%I%Pgh @%ry%g ﬁlggu%oeﬁﬁﬂéor?érgm s%%cd‘ é gcl'oups into
aﬁ‘@oﬁm matnix anlyerehﬂmg@ gheun$r Sndiige 1 contermaliangt alvange upon
| htdIaLte WRP iy %F‘alg% 'aH&'c‘gﬁ ahr%gngaﬁ‘%r Jbﬂ[}aét%' St @g support

electrona netic radi at 1 0N, en a col our ch ange
oﬂ@éwmecﬁucwaegf@umrs @reéerﬁem srecifig RifidnggePisIoats o ﬁaﬁg@yts species.

Pkt val bf)Wnbhhﬁ t ﬂwﬁs%ﬁpr&é&d& t8Rhamdd thakctive water content of the
characteri|stic e sical property that varies is

pF%‘fpé’Fe{'B??”’Phe si ze of the hol ographic elenent. This
vari at Aomw@vaphhﬁseaebm e ediforadetgptioa bl Mgaripesfidnalytes, simply by

W&é teoc8h1frp]>§§ ﬁgn? BP thgﬁl%mgdl%gr etrrﬂ]eeds um%reofe%?)ly comprises a



interaction with the analyte, and cause an expansion
or contraction of the support nmedium Such a group is

w@e@sarabd y the specific binding conjugate of BET/GB2005/002226
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anal yte speci es. Another way Qqf changi ng the physical
property to change the active water content of the

S BBINAEE mERA M@‘coﬁtpbﬁh&%ﬂﬂ%f?mﬁﬁ%‘é%umd b@oMﬁﬁ% HigH quality film,
detéction of a variet %/_'ixof anal %t es,

b § YTAgVing @ UBiepuSRkdhwien b %9@&%8}"99%%” Renfornipg The matrix
MRy e P FerhRsdaitoyn Cmﬁpfcbﬁﬁﬁnérmwrﬁméf g4y, i (@neth;ytrylam.de and/or

hi(rgﬁ RS B RS oTorier AR Rl hes PR ke RS iFlrth gronomer
I HEMA Gdrogyetigyl apmaeryiate)ngmdmlmrfsemaadd crbbslinkablei PolyHEMA

(R Vet Pt it Siree R iFien § ye @y mpd Fdely biocompatite
moteeranateriala duitable Ber gseoimsthiei imkextion lane pasdrlbedllrawyoesv26499 and

RSSO SR PR JELREUR) il e, s
veolsamer is prefermgrbire. anmtenalmat seéspords to tlnesprsamc:eazm Ioee or more specific

géﬁ% ggFH h€emHEnieAEDY s QS{ %%HEH?% i dfum&X #RE s%stg?Ha?lbv% prepared

or use I n the t'nventfon are descr
V\aosrding gothe mepthasoles Sutwd!, in VHROY RSN YO WYE3ARB @nd ¥¥@04/081676.

I ncor p%é‘b?di’)eﬁ? BPﬂhE thbgFa%ﬁ:re%}ﬁ&wt w‘hlchSJB?uEE ma?‘B'eY@%ﬁan‘g% density,

preferred I. hat responds
p?’@'ﬁ@ﬁcﬂ‘a@ﬁ Qﬁ'ﬁ’é'%l"”sﬁﬁ?'@ ‘é‘ﬁ?é‘@m‘ Perdaes, 9'@%’99 |th’i°P’$°b'C'tY swellability,

e fh‘fé%’ﬁm BRY3E-IiRY derfsRY or %y@ﬂ%ﬁ%ﬂyél&l Ml@péﬂF VafiBfond? the@F each phy5|cal

repared accordin t ods descri
VEREEPEE 0 LT 35576 818U AP isA BRBSCI TRy PSR polarsabilty,
Oﬁeﬂ'ebﬁnb@r@@édﬁvecoralbemmhce\/%ﬂm@hmagmpmc réaayném its
char ge Si.t

en p .
o enoT HS Misrhthpo can B REIes R inafeRh Ry e {phisma radietion. The extent
S'oiihiesduitibn byt,weenltWongrapfm mediubi and thkearsdiyty speciemy reflected in the

ot.her ro 0 . .
G B 5 BBy P AR b2 88 08 8 538 n oncpca
opharaetlensihapmﬁ&relvly stshtft invavhleagthpd ham-icding fadiation.

reflectl : r r . .

hol ogr apﬁﬁ'@lhréq Bie @&ér@é}%? CBﬁt{égc:ﬁglgto:P%%B%nasﬁg%Bpﬁ\e rge?uur&? during the
r egPOTdNg/Progessiows theireplry wAveleralh and, dnturnpithe seosidivity Qfthe resulting
' Q&r?sro?&? b&Qc&%t@@%@nﬁ'&%th %g”%@ﬁﬁ&sé’%@l‘ HQ&).@QQ cbﬁ‘l?olled sensitivity

anal ecies is reflected in the degree
ofan s By dispesieg wihin @Ropkractablgor @&@giaglg leographlc support

Vﬁ‘fe'dﬁfrﬂ deld’gré}ihu@%dofo%g AafdrRc teRhiradting, orFHxﬁE@dnﬁ@lthé Medium; and
hift in wavel ength of .non-ionisi ns radi ati

0
OB?FPFCB’I'Q ?rfgolceqa@pfa%gr‘@%e 8 theorRntracted off Wae%ﬂﬁgﬁd&ﬁ“ oyherein the
t F&:ol?ﬂﬁib wiatehal ii$) ispbsed @C HedimagiupT peESD itd komadtibe or expansion.

wavel engt h an in tu he sen|t|V|t f.the .
" EB0atR € eegioh hhentieaPh s iR SR B pEbieveg BY immirsing the
heleadnaipla ﬂJlﬁBlESlqmdfdavlhglgmeaecmdhg prdoeds. Fon thet purpeses®itiustration

b d d h
o S ALAISRER 3 R it o o ERMERTE AR Shoution of Nanos
r ecethahalglinitiais easethe replay waeélength and esnsitivity otthe resulting sensor may
”Sg lablrafdl dcohﬁglfgd%ﬁ)(]gmﬂonrgé %rc%&gérﬂrdhgﬁgﬁth'e%o Jt} 5
contracted d & recor di ng
mat er i hiblqgmpdinosmcs nay tbleeuaeddn untest sigp, chjpi eartridge, swab, tube,
EPBE{t@Grtérfy'?orﬂ{ (ﬁ ﬁgﬁgﬁh‘ﬂgrég éﬁﬁ&fn@%ln@@ 4Nd p%‘d?ﬁ[bsdr?Fbcegses relating

€ support i eved by |nnerS|n3
SR Of Vateg Ay pEPasob e iHaraNor} 65y CEHBOSHISE oF MPAgInes. The sensors
PHRAGDRSUseliGh al doRtdd RS Biso- %n;u&t:béﬁﬁibfﬂnt QubQerval |§Hblant test strip,

| am de- based ort medi u can be_contr
ugh|ﬁgcagrlgg? Fyagnt ugxpptﬂsp\@glyzer catheter, any form or b?ood urine or body fluid



or ethanol. In this case, the replay wavel ength and
sensitivity of the resulting sensor may be accurately

weonsnzdoped by controlling the concentration ofCT/6882005/002226
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sol ution. Hol ographic sensorsqqay be used in a test
strip, chip, cartridge, swab, tube, pipette or any

f S4ApIRG dr sHalydisSaviRe] r}%l@g'raﬁrﬁétséﬁ‘ébrﬁ%y%ﬂso B8Gised in a product or
product's or processes | ati n%_a'fqg%human or veterinar

pProgRs felation o ReoRTsEFL 8nd GhermivaTANE S AN teating. fecexample in a

TREtISPHSMeSsudB ¥is beesustaﬁ dhib, @atiiyeasiat, @ibe, pipette or any form of liquid
sub- conj ucti val Yrrgl ant, sub-dernmal |rrpl ant, test

sf?’mﬂ'” &qlaaalygap? %ge, swab, tube, breathal yzer,
cat het ebntramyn boexpaasiob bbihd supportmediumbagybe achieved by immersing

|ds O lysi s devjce. ogr aphi c

Y GPEEPL " heFR TgUR! Sl 8 resl Bt S RN pureoses of
pdit:stambe nnlyaan amylamidemased Stmpartyrm@ranm Ibcesdntna_gtedﬁmmg a solution

ﬁf"’}{m\l 6Petﬁlacﬁ ‘?an'tﬂlg cgg%/ tl‘fgre%\‘égl %ﬁleﬂgﬁhe%tﬁys%%%i#i‘?gy&f the resulting
| swpdrr@mbplacnga@ly Qmubwl by @etrplbm themoncenttation obthe solution.
expa
rar < PRt B RURBRE tnd BEL TR HGE wATIAPHE Solthoed by way o
r exasnrie wghmfeea@ggto thgdrawiegsin whisks of illustration

only, pg. @Qﬁ&k@é@&%o@%@%ﬂﬁwEﬁe%QhWr&ﬁ@tobﬁflrst embodiment of
contracted using a solution of NaNO3 or ethanol. In

t WePresest NveRion ARRratRa ;e §PA9Md sensiti vi ty of
t he repigl & shGvSSIESal mmcasf:dewee b¥cdiaing wﬂuhﬁ& eRibodiments of
trollln t he concentration of Wre sol.utio
g\?cﬂr??e@t B‘Eﬂ"ri‘é‘fﬂf%”ﬁ‘f"gt hpreLa C?"r?\r/‘éﬁ‘ﬁ%?] A1 now

be desEigi BeHowy resays &ﬁtaﬂédnwrécwdchtmeheérﬁme to the

of "o oRremebEred e s e P T g Shh BT R RS W sectiona

pscreeardtic iarhotograpbic davmewﬂmrﬂtasrpgmemmme mnargeg edjchfarginvidible under
?ﬂc?r aé?gﬁé n%o%gaalndségg%gféf{a%sdegg:gﬂsegiv scﬁ.eoﬁl\?gﬁtclﬂréq\'o‘b%rérg is carried by a
i materigbt atithrag emthasser syrfacarZawiiol & neflestivg edendherefs g difterence in -
Shé?%tl\feﬁ@ &ééet%?érﬂ %’atéﬁbl R%ﬂ&ﬂth?xﬁm@&aH&du@Hﬁ@gﬂ For viewing the
first t e invention IS | trated in )
Fimagethatimatedist SRVIIOAMEBLMAY fl ex8BRénke BE- d he holographic image is

helnagfeamVidinid aliifeta MBhGEctlASy HraEe ¥ byH3kA dg Hn%%muaggéa surface, a
are invisible under normal conditions an

t e prateripb3d whichbgs asefeastivg i"de’TﬂE‘"ﬁb‘P@@tafﬁhle@l{“gﬁf'%'aafe"a' 1.

byrha prAEIBAI faétuﬂe Sthd eMBoQRRAGS eRlatIne hddRs |2yeM3| i€ thd% of a material
Eletlve e ere i refracti

9] "bétla\wgéﬁ‘dgh @ormﬁlequgl?nr%er&fﬁlgéq%gglopﬂﬁghlf ae.ygceptlble to having its
eréfnabma‘éx alfefyd or aR&vnaEvely) & degegsativh and aumréqaér& removal under the

RRlE 4 37 ar B 9 PRIt T e et B Foliising agents.
pAftercthe rbfractivatindey, ofdhlstlhymreﬁrbasbeeh slieredcer the leggreremoved, the

i 3vvh| refractive index simlar to
%{{;&%&'?hea%en%%cgse %ﬁlé;r al 1. The principal feature
of t heTherpadoseesitsucisa thermicallesrediic dplica) Belograpic dedee infhe area of
a r .
col%gha ég%gnt ﬁu%vs's@a??:gh’%sﬁﬁ@&iﬁ{eaﬂgéf]%thlgrtmsé'apﬁeq]gl%%&L which, for
| PfeRses] Qfewdta@rngeﬁ brand at‘@gﬁe‘Pf)PtthW'&@egm%ﬂ(Ptdwvaﬁd obvious mark,

SMQ%%Q&E@%nn‘b%!@htuéﬂ?%ﬁsﬂd?@ntam' on of one or nore
specific chemcals, includ Infﬁ bi ochem cal s or

sol ubi AnethagpraisaRt smbagiment efike jnyentiontis Justratrslin Figr2a which shows
tiRi seclidhe screrh@e PRABgraphi€ dedce Whidhasl AY@Up lof BBY 8flmore images

t he, .. - -
which are visible under normal conditions and are therefore described as overt and also



hol ogr aphi ¢ i mage becones visible. The purpose of such
a chem cally-specific optical holographic device in

wo bwsarmwa of product security is provision of BCT/GB2005/002226

10

15

20

25

restricted neans of authenticabing products which, for
pur poses of maintaining a brand i nage or otherw se,

Shah dedipl f%ﬂe%li?\'ﬁo%‘ﬁn %KMhléI’\heﬁ“e @lﬁh@.m@ uh@érnﬁrma conditions
subst anti al tranﬁﬁarent ot er preferred
eﬁ%éﬁeﬁ@ﬁ{m& descabed3eeRVERN The overt Ug'Pﬁfém?d" this ¢as§. arggarriedin a

\/\mlexhe ahmubrnof&eﬁplemeﬂracmo@ mide% b formel BY Sitlie r%hva salt, cross-linked

devi ce ou e Or
oPavDEs PRpPeae: oh i srife o ol T ding Sy BOGREILFGAperted in an
deppropriztsl nﬁme\?I'enétseedmﬂ grbspbiwleyrams & shrgddbya eflective embossed

OBHTRRE RorTaaTadt 2 Wk BF T i e A eBE T e rstqyert, volume
oh@aograhnslon § n@ybeitmattoli agotberspataria 1cppliedeak a layer ontd thefirst material
di : . ; _ . :

b5 Yol 30 1 GRSy BB Fal i aBed ARl cover o
pmakmp tHeymierbeanvisible durimgea madufattudngpriocess ty opatingyen the embossed

h r I

LR AP LSRR g s b, of
efimbessed maledaid e The pﬂnﬁlr@l feature otthe embydnm@nt inhat e achied layer3is
"ﬁw{a@é'cﬁl a %‘ét@thalc\%léﬁ f?ss sub?e fuh&ért nor?r‘téa‘l3 retnwré/r%éma condltlons but is

ograns or It may anot her nmateri al
ABACRRPI 10 haying dF Cofiacive Maser| aHeTecah GRPRRINGY. dn siparacation and

Fi@bsedtient YemBed unaér m@eaoﬁsﬁ%mns r&wﬁbr@fspemeﬁerﬁesls After such
rendered covert b themto be invisible dur

L SHRTRURTLRTTBDrR) OF UL BYST ByhS. SORaTA IOt 1 R0 fRRsciag viible. The

Spgﬁ:@@@ o?thlﬁchaﬁi@éllyoipeﬁﬂibefmlaél KblogragHic Bavcélin the area of product
refractive

ETDLR PIEvISHREY BTl BAmeRRSP IS cAl e PG RN, forgurposes
t bahah{‘:ﬁ?nn&?gjd echndayiege 3r dthemmsite shduldhamet &7 otaviousimhark and also have
abl e under . nor I yironmental conditions but is
sh‘?c'gfﬁqs Zeﬁtgorﬁgﬁ’leﬂggtyt s refractive index altered or, ,
aI t er n@neapplicatiorofdany chthetemhedamehts oftseipuentiondescriked above may
f e. C .
LBF8) ePph0 R0 BRI brar B baygage i o
senwmtgmeg@ and artingprssa peaslyaeauthenticatian device Vﬁmﬂpwé'dd\'eed to be

| : lcRidEd chlg‘@r{téﬁe feREF 'tffe'y‘?tvé?@ﬁd Ra%hcd?@ kRO radk a%ﬁln@e Ith Bne case,

e area UCt securit Yy provision o
- therqvdesil (the Javer SYWelld FRTAID ibpIRbRyUR B8 RITQVahPY @ Speqilly chemical

pHﬁ)@&l‘%e§p#ﬂEd (;7 @tpé'rsﬂinngmﬁlo ERRE ihVEREGAL 'thd IdR@HBUISS . of counterfelt
shoul have an obvi ous mark and. al so have the neans

* BSHlurts; e MBAETEYR)ed BY,austpBh opsrlion coh barwowtw@ the brand
eslnek dmﬁa ﬁo@ﬁcttahﬂ therefors aaraschemﬂhem&umpwacaay be as

a tran ttached to a bottle of
an aIc ﬂ58W5@3§@Hﬁﬁgvﬁ ﬁ%%ﬁﬂﬁﬁp i mge and
aEkampleds Anh ¢riz9thedhteatgdted bmbabseaiabvi ce whi ch woul d
need to be included by counterfeiters if they were to
replicate the product packaging. In one case, the
overl ayer (the layer 3) would remain in place until
its renoval by a specific chem cal m xture applied by
a person enployed to investigate the distribution of
counterfeit products. The inmage reveal ed by such an
operation can be proprietary to the brand owner of the
product and therefore act as a further security
device. The follow ng Exanples illustrate the

i nventi on.




Exanple 1 : An enzyne-interrogated enbossed | abel One
exanpl e of the device which is a subject of this

WO pwentioon uses a vi si bl e hol ogram whi ch i s a PCT/GB2005/002226
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surface-enbossed hol ographic grating inpressed into a
cl ear plastic such as polyester or polyvinyl chloride.
As a r edné exarhple @i die de\tld:e/ﬂ/hichtlehfsﬁlbjﬁ&CQf figlinBestipe uses a visible

flec ad|S|nct|vec erved fromsuch

o T Phighn P BTGP e berahiie BB o R aagay o 2 clear past
I i syieh as polyéstesorg@rlynipylehlotitie . Avh msult annbeumneimafefmmneeand Bragg
regh ol of . &.he r_to,.make, the, col.ou
908 BB UEESINT by AR L B DGR st
ertsozdbanddiaht. do ¢his SHtampid dheaediaur insyibesn thle mavweregion ofitiegspectrum.

dem &r@e 5 tclaf%uF 8&5&&%?% fa éro IIa?m i CBQ d \éht%' tm; €mbossed
Torats feCdtastalin hobalfa)

regi on e coatin 'S 'sat
whuERce | The @hatraféems@w atthe vesuitingghevige atﬂwﬁaagtbbaeﬂmtedmour is in the

Whedibik P@gn&'ﬂﬁﬁlle‘we s dtif |soéé'iur5ié@ wiRtWeté&r, @hllcg}alté'ﬁ the refractive index of

transparent because tEe refractive |1 ndex
gdhagelatinneyt whanchesogting digs ewdhe eatiie fimasttransparent because the

b&@ﬁé’éthe ﬂ_&xsopﬂ\'étgéféﬂnaiheﬁ gﬁétéﬁésn)hai ok m&aﬁapﬁlaEWBtVr%iath This
er or, alternativel pl yi ng

wa
a pa.nau@&@?'ﬁ&mefwm ke, andyed; by washing & %ﬁ»ts%tpver tagmatively, by
f idpplyinghd ﬁrommleaﬁiyncea@ches ey PN tedls Sl eh B A Th’ﬂQ 86profich can be

ot h rres or m es of enz s if_the ge

o angSR o T & 2indh o bt Sordmes BE R PRI BES Hfa.gelati overtayer

dii§ feplamd bpohy mate frameine aF movdmﬁérenamgmer:nﬁata@dli which c8rry, in part
08,91l €. £9 eav

\;\%em | Ceeo&fwo(g? capg% g @Bréare cil%avgﬁlf peg}”c en%/me or group

paf tspedifiarenzyeem| & mHrticula udhempi ef asubsteatehs staineh; lwhich would be

qung?/af“gyy ﬁq@%‘éﬁ&’rr B’é’th{e Qﬁ éérﬂgaé the enzyme anylase.

terro ed enbossed | abel

sed labe
d labe

KA Bolvent 5 lar to Exanple 1
bUt ' nsAr?d%%r%&aﬁBl@ o@fﬁ@ Els §uﬂﬂ:alrlt'6jE§'é}n[994Wmstfead of the overlayer

'e
substrates it is orneg ?XOWIa mer or mxX
pomg}%mgsems%sgat%uﬁjmf@rm%m amoéynaﬁr of Ghix Ph BeIWHEE Which are

| RoRIBRC %ﬁvbﬂéb‘l@bﬁ/&fﬁirﬁda@@fﬁ'n%erdﬂlctseﬁ/ehﬁ' SHARSH ?m&ﬁﬁess changes
the refractive index éwrtue of both densjty chan

anite seftactiye indsk by virie, &fnpoth depsily dhange @A additior of ?Rﬁ\tﬁnf to the
\/\IfﬁtrﬁbtuFéiyOh@ st OWisieh h@ycb@aémma%drteldoef thaaélterf pattérh is the solvent

the sol yent cast
cosertiarad abpoun g 8ot el tiR S uble, f e of catulgse acetate can
C&he sdvedd lcastnh acahe Ialhdah:eetie?ifee mﬁdrddaieeldﬂlﬁ\}/useolvmg off the cellulose
rogat e di ssolving off the cellul ose acetate
S{ate %9%{6@ g%té) Exanpl egS . An enbossed | abel

| rﬂzameﬁ&d_memb@_seddammntemhtadwmmgmme helogram

exanpl %@f(hdésrlé%(rqﬁ%:&ﬁf'dﬁwgg J?fh \Aﬁ’{prek% gg@%éﬁbed a? Example1 or

descri be
ar2 hutwish teyasiditioo wpan widegagercomprising e lvolymeraldgram which provides an

%ag%h@g(@e ¥Sa g\él sible (overt) inmage. Exanple 4 A

i ¢ support” medi um was fornmed by
i sing 60 nol % acryl am de, 30 nol %

et hacray g §ph|c'5 srrgbo{q rmé&m.lnewaél formed | BYT Bolymherising 60 mol%
cross-|inker

2-3513mideyi ?CPOmQW?rﬁlemﬂCWlar@'F’B pafeEha maidrienebisactylamide (agross-linker)
h&hUCB?nWﬁ% Z-Q@Wahfﬂm#ﬂeltrﬁﬁid dﬁbﬁdﬁlb@ulbﬁlﬁuﬂﬁdﬁu nSilveRBalide was then

nmer sed

|mmog]hseds wuthm the medium. I'I'ﬂe g ium was atlhen immersed in water and a
holographic image recorded. Four more sensors were formed in this way, each formed
using one of the following solutions in place of water: 2M NaNO;, 20% (v/v) ethanol, 7M



hol ogr aphi ¢ i mage recorded. Four nore sensors were
formed in this way, each fornmed using one of the

w0 odos/aosy sol utions in place of water: 2M NaN&Sr/GBOMG/002226
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trlethano

(v/v) ethanol, 7MNaNg 3and 409%y(v/v) ethanol (ordered

in ternms of thelr i ncreasing contracting effect on the
Sm&@afan&’ﬁa%% ei”%ﬁolr(gl%'&éd' ﬂgerﬁﬁrb? et iérE&si fé&rﬁl‘icﬁﬁ effect on
thelr response to_sodiumchloride solutions of var 9

i &8 BURPORERRAIWD)- ﬁ“@fesS“'@ﬂéﬁBSqfﬁé’eE?e@ﬁteélfﬁﬁ ﬁhatstrﬁmnse 0 sodium
\A@Hr%h@@s&bnoﬂald‘fba?fnge@m@stmw for a gi ven i onic |

strength e shi i n._wa

sensi t iNg: ?;fj‘°v0§§‘egqeé59l§f§§°"P6W?h%e'§(§h shift °6?ﬁ<‘é‘| s§ageriiQr a given ionic
2 @.Oc;eﬁgih NYhd Ereft MalH@leagin (ne ahésmﬂnm;(l)m m@g%atémm&@énsd? obtained
0 I C au

P sooei e Bie ek, Bisuppia WRBHbY T IRSER Ol p eEhagol . the
Aluqlaﬁ'plh&:hhmhsgi thie grestesTrdAtrattion f theSSupgore nfediim. nuous _

ve | r working at 633 nm The recording materi al
$§§§5@E§¥?ne and different sections of the polyner
wer e prAesasuai laclo'gnarrnbh/ésc mede usisgé singlercontinugos edive taswer working at
v S I t

;%éé g@a kﬁ\% rggcg /ﬁlgp rl?az ﬁ/@? gﬁfahﬁ) an%ffg%g}o Je%ﬁwgs of%e g‘olymer were
t preesdakad lim diffieeent nolumrt§rt0 podiiceeyageus cajoursaé\ ghaen sectwn was the

Pr&suiiQ'a 'Il”% s’lag%’irg S%t Y h?‘@ﬁe %!y}f%‘%nda‘m% $¥éthanolamine CP water, a blue

am ne oran sect1 on
beestiopmassygited PEﬁ-S%kI'n 1% distiylanclane) and &Ygtr@ﬁhan@lame inwater, a

beed- Hﬂ&ﬁéé isBtfon! Kad’ Rt BeeMidhdlsSakelynilaf. 'Wﬁ-col%%h&&gr&ﬁewould be

pre-soak m xtures to forma gradient wwth differen )
dl'@mﬁ?!bé?]@ fgragcwith aipiagledaserh Mrdnaihe mee-geaicmbiures todagn a gradient

pmﬂldﬁféréht@fe%ﬁvkﬁ%tglﬂﬁl é‘rﬂi tﬁé‘thﬁncﬂérhﬁt%&:oh&%tﬂé%r%r@ﬂ@ce a gradient of
whi ch woul d be i npossible to

r
h&P@@Pa%ﬂﬁ?sé t8¢ hale WaF};?c‘t’h'B'hWBB‘\‘?ob g’“P%%ﬁﬁ‘Hﬁé‘? (?égec 0

i nterrogation, the device conprising an i mage-forner-
and an i mage-conceal er; wherein the inmage-fornmer is
adapted such that light reflected fromor transmtted
through it forns at | east one image; wherein the

i mage- conceal er acts to attenuate the image; and
wherein the attenuation of the inage by the

I mage-conceal er is alterable responsive to
interrogation. 2. A device according to claim1,

- wherein the i mage-conceal er is responsive to

i nterrogation using a chem cal reagent which acts
specifically on the i nage conceal ed. 3. A device
according to claim1l or 2, wherein the inage-fornmer
conprises a relief surface such that when |ight
reflects fromthe relief surface, the reflected |ight
forms the image. 4. A device according to any
preceding claim wherein the inmage-conceal er conprises
a covering material |ayer, the optical properties of
which act to attenuate one or nore inmages. 5. A device

‘according to any preceding claim wherein the

i mge-concealer is responsive to interrogation by a
chem cal reagent which acts specifically thereon,
thereby altering the attenuation of one or nore

i mages. 6. A device according to claimb5, wherein the
optical properties of the imageconceal er



are alterable responsive to the chemcal reagent. 7. A
devi ce according to any preceding claim wherein the

wo pmga2wonceal er or the covering material | ayepPCT/€B2005/002226

partially or fully renovable rg ponsive to the acti.on
of the chem cal reagent. evi ce according to

Clqiaimg, wherein the inage conceal er or the covering

matert al Iayer is partially or fully soluble in the

cfeni cdt heloggphic. oo diffiaclieni davicec ERPANTIYE (e iatgyogation, the device

PlBmBHEIRG 7l ﬁ‘hd”@e fORNSdreany hnemh eawcﬁéaréeeah@r@.ncﬂfépma@es‘.ormer is
a substrate of VI Ce aCcCor

o ASTIRA CuET 1L SMASTP R B o UEREMI R Juo BITIL BT At P&t ope image:

C Ve pdir tHUIIMEg@ecdSr&Jebl%f' ag@ytd afeau@rﬁa tméwumagwmvffmga kheddtténuation of
&e(arefr ctlveln ex .si.m to the ref ge[ i ndex

0

imagedyitg iImagercongealer is g erF‘Wﬁé%SHDGF'H% r‘° in ’°gﬂ“°“
devi ce Aadevced aogprding ¢d aialm ]JO,WHM‘EH ¢heNinbdy@-concealer is responsive to

RO 55 P R A eI B corcotes

. adcor diAdevice ansgrdngeoetimd arl2awhereivhiedmnage-Foemer comprises a relief

10

15

20

25

30

35

ir gpﬁgcec%ﬂQ%t%vr}eﬁqlgppr%héétg ﬂgrq tﬁéJ FJ\eIt Jlﬁitac% thFﬂleﬂ?d light forms the

et | ect from rmer passes t
| a@ee.conceal ed. 13. A devi ce accordl ng to any

precedi | h C . ; .
A€ Angj Gical coi’]%}t?d?d rah% | nC ot ‘?\ﬁ"ee?ém the image-concealer

p03|t|one suc ent on

[ ﬁa@‘éfﬂPQﬁa@Veﬁ%&%‘é?”ﬁH?Yﬁﬂghe Ph‘é:al Pfﬂ@%""é%ﬁfdé'aﬂb%ﬁ topttepuate one or
dendré fmagesor ding to any preceding claim wherein the
absorption, scattering or reflection of Ii ght by

i Page- fofiedst @rcording 19 Ay RerRARS: clHe Whelge, h&n'ﬂ"‘"]9§ “concealer is

a'r&@"oﬁ&b@td |ﬁ{éﬂ6§éitlo‘h€bytaQ:héﬁﬁdé[ fe@géritivdich akbs spachiexliyaRereon, thereby
erein the relief surface is

gﬁ{d@ tﬂ%@hewaé@onkgnéa@c'a?'@l'Wﬁg?gb any of clainms 1to

é@ whex eevicé iaecchrdiagaofcnmmeﬁ Wberph"i mesomlcubbs\u;hpsemﬁs of the image-
stribution, of, c j,on whic

{ sPheatas pueten g PeRPofye b e sBemleRl (LT on or

t 7ans mAsdevige actarding MGmycpeemdmrqualmgwherem thierimage-concealer or the
V\’ngeerln'a @E%nhm hlécﬂt'agglly %?’mfy' reffovabiE |rL_l£ n'sf% et?fthe action of the

ayer “conprises
s@hera@el wadeMher ei n an underlying | ayer conprises a

V%l UZE Adpsdicd QHEerH? Qb e\ﬁhérgﬂelﬁeQEa[;@ch)ﬁé‘etaléPrbr the covering

hoora IC O ractlon devi ce conprising a
r @vat@fal t?e[fet 'érnartla.l{y ehfe'"ssﬁeww the chemjcakteageidtet of

mgt eri a JeViel Addtdinghtd emlyeprebéding didimMBwiadieih MAE CimagBoncealer
an attenuator which conprises a covering materi al

| 9BPrises 2 spRsiate ofianerewBer el i ef pattern and |
atpenuy deged b&drdm@m aW‘Iﬁrreeédﬂng BRim} Weergint B uin§ge-concealer is in

susce reagent thereb teri
A CoRABL LA B nfeos bR mage e o B Bt e iy rlartothe
Crefractildindek ef thie melteh @urfadei cﬁﬂhepla‘tdgelffnrnprrrod uces two or
re| es_and treatin éh rﬁ)n n n
A ge n{;‘agfi‘{"é‘? Egﬁ{gmgtt? ecﬂ% tfoo elHatB rgggg %oﬁ'ceW‘ q\ag the same
refractlve index as the relief surface of the |mage-former
12, A device according to any preceding claim, wherein the image-concealer is
positioned such that light reflected from the image-former passes through the image
concealed.
13. A device according to any preceding claim, wherein the image-concealer is
positioned such that light incident on the image-former passes through the image
concealed.



one of the images. 20. A device according to claim 18
or claim19, wherein the first sheet of material has a

wo gfos/ardve i ndex which is simlar to that of BEEGB2005/002226
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covering material |ayer. 21. evice according to
claim 20, wherein the first sheet of nmaterial has the

que r & Jedide! A6BorldiHIRS a plte'agdlﬁé)lflgfn‘l %ef@ﬁ ﬁ\"e' aﬂsoﬂpﬁb{ﬁ l'scattering or

A device according 1o any I"ai ms
wireflestion ehlight by ghe weetcoaﬁea#ertaﬂs tﬂ atte@ua\@tthe 'mage and is alterable

t r&RRGVE W intefdgatioridevi ce according to claim 22

wherein the first sheet of material is opaque.
ddVi ce ApLRViREAEHNS 1AHRABI ScVAPRIE 18 religt ?‘Sfacﬁh%?%“l%'e
t R, CoOveddvits FEBSRrigad ahﬁ&f&ilalﬂns 10@1 4, WhRh&iP BetMbge-Lmefcomprises

devi ce accordln to cl 4 th overin
TRGTRS ASRAIOT o GpalRx MK o ASTRIE G GRS gLy more visble
armagbfs |ﬁ|rm&ﬁod&ttﬁs%s|Merel n the first sheet of

e contains. Wt hin i_bution

T 2 gmateiraes Sl 1, kP B et B PR paraty of
I neyges, whéreirithaaup yeacoaprises g rélef amyacefand| vehensin 28 underlying layer
2 ther fefeluy! ' terial

nmplie & Vo iBERiS A 8 SRR nBBE S e °L 5,
sHéet & halegrephiabr diffrastiorsdeviceccomprigimg adriebefpatienniin ane surface of a
c I | r iS4 :

?Fg? sﬁe(et d??ﬁferﬂ.{l sngcﬁf %?Pr{e'p%ﬁg%s:?%ﬁ% éiigln%g\g dasr{cpirleattenuator which
a@Qlwdf:Wga cevesing materigl layerdn eentaet with therrliebpattermand attenuating the

& her SR U ttrRTr i%cﬁlb%ymmgaltr@%ent thereby altering the

atte uat| ng nmeans conprises one or nore substrates -
t @ttpeuation whthe ilg@eat t enuati on being al tered responsive

t qgt he sagdvicacRbrdintftoEmns, Wﬁeiehﬁ‘thé lﬂ&l%‘f baﬁé?n p?&iucés two or more
devi ce according to any. of cl ai

t freagsesanddrgatingthe atten Wﬁlmeeaé‘é wgﬁ 56?%% §|8 ﬂthlereétenuauon of at least

atohgra,umel.ﬁ\gg&eans conprises a material which can be

20

o P Sesie as60da s optea 1 BESRAT 16 WhErih e TR shegt ggmaterial has
1& refadie ivdeRIvetiich i lsemiter tethatibf thg coesing niatelés |dylee
g en?\n{i%yice chrsq %ggtfpgg%r%rbob V\/hgne?n t?'neq”%t shtgetcolia ﬁ{ytec%l has the same

device conp
amdfraaﬁvsmedsuﬂeeccmenng aatesiabigyerm vvherel n the medi um

_ h%lgp“ %\eée\ff‘cebéé’c&f J{éﬂgggg f'% si15%|to b'ﬂ, mr le tI’iJ‘fﬁ'sts eet of material is
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ologram1s recor evice according to claim
3ot tipraparent.t he nedi um conprises a plurality of liquid

Crogst alp Sé\ﬂéboécbfbmd‘ ' c1 &P lA/?lereﬁ"n ﬁgcﬁrﬁ%h%t' dt materlal is opaque‘
arr angenent .. devi ce accord gﬁto claim3 1

cl24i m @szdeweeacepwlrtm*e any @f elaimss! Bda cuhergindbe F%mns Faterial layer

neghémaq.,gm}ghﬁ ng one or nore opti caIIy active groups.

.. A device according to an rec claim
t r?é holfogf\4h ?%Ow%wgﬂ%@ Zéy&f‘%&e'fﬁﬁ?‘ﬁf@ %@Wgo'ﬁa'&rlm%qws opagque.

3%6. A geuéviee Setordift ftCarlyof MP 8 eedd Nghertiniting firshsherlt Bf material
t hc:%n a?nlso rhallrr1n|tls S\’/ol\ame a <1J|sef‘r|butlon of complex index of refraction which forms a
holographic image. ‘
27. A device according to any of claims 18 to 26, further comprising a second sheet of
material underlying the first sheet of material, the second sheet of material comprising a
volume distribution of complex index of refraction which forms a visible image in reflection
or transmission.
28. A device according to any of claims 18 to 27, wherein the chemical reagent

comprises an enzyme and the attenuating means comprises one or more substrates to



under magni fication. 36. A device according to any
preceding claim wherein the hol ographic i mage i s of

w@moshp®ed or is a 2- or 3-dinensional effect.PGGB2005/002226
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device according to any precedizng claim further

conprising means for producing an interference effect
V"‘ﬂ?é“edz&l‘n@mh@%ﬁt@ﬁ’u%oh I?)elnasaﬁ%ére'd'rggﬁonsﬁg to the @BNArESF the enzyme on the
according to claim3 wherei n the nmeans conprises a
dSHRHEAS i ng | ayer. 39 A device according to any

przgcedlAnﬂe\ﬁd:@laadordiﬁ%(t/@laﬂy ohelaithd a8rtaPs svhéreivatd enemical reagent
under white ht or |nfraredrad|at|o

4G:omp\n§]eesv§ Lsglvggtcgrqumggatg UQW BYeaps semprises; d ngegenal ‘which can be
\Md%léellvéd bj thehsdlvet, darely alicfing tHecattendations peCI fic

o RO T BUEE S SR B ighoars s
h(ﬂta)lgfagphunﬁl ibie rastEd. ordis. thé\sdenrﬁd:c&Ieaﬁmrébgﬁgt.t o claim

whi ch I s_sen a chemca i ochem,cal .or

5201 b roiibdaREF Belibd SohRidhd d R snd RERERY Href 2 potogram,
aedhersin thg nexliem gomppesEsd bmgfrmlgantrmaxemammcln trerhelagram is recorded.
i ngorp [
CRST AR ARG ot A L0 BHdi e 8 EoinBledsh pluraiy ofauid
paa/stabgtoups ife farieikamatei, eichelastéric emangemeat.d, driving

| lsgence, Cfieﬁlh:léra%c&rﬂ?\%;'té bR o1 oI} 320IRENAR th€ el 1§ Bpfibally active,
t ax bander o vouc post age stanp,
aithe mre@lk@tconms@pmwrm 5| °Pﬂ'°@!'¥ é?fve@ﬁ?lws event
tisgket o Jévﬁ@'écc&ﬁm@@@hﬁy &@éé&m&’éﬂﬁhnﬁﬁéreﬁﬂhg hol@graitlis generated by
itemused i n consumer, ‘brandor product protection for

t e §firasiierofdishli sti ngui shi ng genui ne products from
cgent einf @élicPbaOBedihG tdbny PrRBédihy cRgn Sivhdrein the MdLGFsm is viewable
artfl cl.e according to claim 43, which is an item

f‘“f"?ftr@?qu'ﬂféﬂ?“ packagi ng as defined herein. 46. An

aISBJ cle dwmra&cmgmtgmo ahypratetiing oMiincWhereirethe holdgrsiphicihage is of an

{1dl cr tem coqr}p %&pg ‘a decorative el enent,

s@P’SE Yss P oﬁ{ AIALNS, I% lery, itens of clothing

(i3cl ud dgvite aicoeding, td aby i precddimgnclaim,efurthey compriting, means for

hqus [ C war e) ,
BHRE L A8 rshb b WA R with ool RFRCE P

biBBcks A deviceracsording talclajph 3t wbereinitiegnerns tomRsiseala depolarising
r% gxternal installations), art (including pictures,

sC Fpt ure, potte and light installations),

s88t i oRedsyiqe a@qoc%mm@o grLBiecadag claimswherein the holpasam iz viewable

pmﬁa@twm%hw\ﬁrgh%a mﬁé‘-‘ﬁecﬁ%raftnbﬁ‘g goods. 47. An
article according . to claim43, which is %ﬁ;roduct or

dé0i ce A dpviggsaEcpidingla 3 ATFalns Jt g BBe Whetsiny thediniRaremis viewable

ShHG@r%‘becuhé;'@iﬁbéﬁétuMaeWgnBﬁérﬁ( opp:@gwst:bﬁdinons
t her anas I CS, OStICS er a

LA o o AdeviEs: achy TP s iceBing LM WIED B % helographic spnsor.
| 922 t @dsdeviderdc@ordiny tp clavardtiy whigh is samshive talhehemicak bioghemical or
| ens, sub-conjuctival inplant, sub-dernmal

Hact o8
ﬁ'lﬂ%??ﬁa' SBYESt hal yser, cat heter

43. An article comprising a device according to any preceding claim attached thereto
or incorporated therein.

44, An article according to claim 43, which is a transaction card, banknote, passport,
identification card, smart card, driving licence, share certificate, bond, cheque, cheque
card, tax banderole, gift voucher, postage stamp, rail or air ticket, telephone card, lottery
card, event ticket, credit or debit card, business card, or an item used in consumer, brand



or a fluid sanpling or analysis device. 49. A
transferabl e hol ographic film conprising a device

wazosnziosey to any of clainms 1lto 42. 50. A fil nPCT/GB2005/002226
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according to claim49, which #89 present on a hot-
stanpi ng tape. 51. A nethod of~enhancing the security

O$rtgargqq§:t Prﬁgecﬁg(}}“g é Cep Rl%ﬁ?n%r(#f %%Isngi‘ (lzs?\gf%qeeﬁ\éﬂr}%%r&f]}c% ﬁ% counterfeit

Ofrolics ot iGentifidg staleprpodicts. conpri sing a device of any
cla rrs c I f.

f‘g% rt#&/gcéb?dlgg% %Bnrﬁ 3?é%mﬂ |§ﬁ9 dtseg’zgggrﬁélhd%t datiging as
gwmedhemnmy a product of claimb52, for data storage,

CQAL T Ohp era ?r%inﬁnto LRRRT4d Rehidh s gk |ﬂH&’§h$l' St9harvfferaft item
A"mret hod verl he authenticity of

hedrogyisingha @Iegerauver f:temnt orelastad Fem items eteW@&ew, items of clothing

{]&Yuo‘?ﬁd‘fgo@ve'%ﬂl R8FARIhRurer tofd, fgfft"safdds@ﬁbld feas (M&ludihg crockery and

anges I n response to interro atin

'mm%@aﬁr@weﬁ@%ﬁnc'?%@ SESRotecB t[‘lrg?tﬂlésgﬁé( sf:%rﬁg"cs wood,

OEIast?bQFHanmertlﬁ‘t%rrﬁiPSﬁd Ekt@rrianﬁ@lfané?tﬂﬁk) QR (rmmaimgtmctt:iee sculpture,
device; viewi ng the inm

and t bl'i shi.n Clierhead g
tp@tqnégug tllghbm,sﬁg@t@qs)ﬁ %%twgpgt g gregh %J??{gﬁ't e{}er eads an
d hﬁ:ﬂona’i%até‘rlmﬁér{Moﬁfng\gabuéyl ng the authenticity of

roduct rod ct bhavin hol o
bbbl P RS yBh g g maveae
hetuaigs a phivizormertalf fsltumés ohurnamger Weterinayhgnegrosties, theranostics,

nterro aspecific i nterrogation
n@aﬁgﬁ' éﬁ?@%grc%egrﬁéﬁll glal g the steps of: applying
t he spAaniaftiake actoatingipatadind7which is ateshetripahin éavﬂdsm piyab, tube,

| t he gﬂgﬁtacﬁggs &8b %Qb&h?@aﬂgwgm?ts%rdehhﬁ uﬁS@H{ Hé’é%alyser catheter
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consi stent I'’ce previously applied
t or a fleid samipling pranatysisudevice56. A met hod for conceal i ng
0549 revagldneg ?olé‘%l@%%ﬁ@@f it ﬁm&lsfrfgraad"évic@récb&%% to any of claims 1 to
mpri si ng the ste appl yi ng an i mage- conceal er
t62attenuate t he holographlc or diffraction inage

f g Med Al¥machridRGao LRIMBY; wiibklis gtb&drit 0B atndl Gtdniieing tape.
i MEge- conceal er using an | nt err ogat

i
t A at AoRERC Gf ephandng heLGEHRET Bh é‘?‘gl?yne%bﬁi‘(;@énprgﬁg transferring
I 8M@Rahe bARIE tﬁB@@wc@?romi‘h ﬂﬁid&drcm‘g tp rotEi 19i ayrelairh 59.

hol hi
h028g: gl?rprllggugtgc}l%éqeqswg ?algy B%l %g? |e§ g(afrg%ﬁetﬁo‘{ij'wr}#ch Is hpable of

' D@bb{éfemgldé’@d-buﬂsand\baﬁ@a nthe mediumis in a swellable

S%gosuggsyﬁ tglﬁ%ggggg Er'l% g%%{'l%%gergevws %o u!:trb? c%‘ﬁ'ﬁ r5§efoPt1ata storage,
resmro:tltra:nsnﬁ&nonAremﬂlmchrwwwmaﬂeﬂlggt o cl a| m 57, wherein

¢ Egesrelégr% hlog o qg%f??éXﬁ@Eutﬁ@ﬁtlcﬂ{) of § nBlobRiphRIbrHifastich device, the

device providing a holographic or diffraction image which changes in response to
interrogating by a specific interrogétion means, the method comprising the steps of.
" applying the specific interrogation means to the device;

viewing the image; and

establishing whether the resulting image is consistent with an authentic device.
55. A method of verifying the authenticity of a product, the product having a
holographic or diffraction device thereon, the device providing a holographic or diffraction
image which changes in response to interrogation by a specific interrogation means, the
method comprising the steps of:

applying the specific interrogation means to the device;



59. A nethod according to claimb57 or claim 58,
wherein the degree of exposure is varied using a

w@e@yAswad e mask. 60. A nmethod of producti on OPCEHGB2005/002226
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hol ogr aphi ¢ sensor, which conpyg ses: (a) disposing
within a contractabl e or expandabl e hol ographic
suppor tyigwrel um.@,agglgpgr aphic recording material; (b)

med d |
Sohol ocrsaisting REEHST f«hr%grﬁtémmm%?ﬂ%agfgﬁlstérwﬁﬁéﬁgwce Breviously
Meghplied torhe aaihentidwrodgstor di ng material is disposed in
t medj um.priQr to its contractiaon nsi on
et noh TERBE dprgBecsalnd i HSaInE 2 HoaBs (o8 ffacion image.
expapdsing trer stepmeofr act i ng t he nedi um after the inmage

has be %%‘éognwﬁ% e%n?ééelgenté N né‘&S%é’ h?lggéaga%{/\ﬁoa}itﬁ?frggﬁon image

or cl a| ein Aumis con
| iferoied byrendmagedfeneriiandt o contract or expand. 63. A

met hod ﬂ?ﬁ@gﬁh&%g Qmééé'cgﬁc%%l {Vqlﬁfgebﬁ' dﬁtgﬁoéét%g dleb ﬁ:? vary the

ionic so and t Sl ze O I um epenae
omtteaudtion of theripabe agd therehyeronoen! et tyedithginageany of

Clsgi M8 6fefh8qd @%»ro%l’ﬁbﬁ bfla ﬁ&@gr‘gﬁﬁ*b HBitS vsfh%td'oﬁ‘g;nggs the recording of

prior to recor I mage.

0
S @ﬁ@&gr%PaFﬂe@'vsW%prnwt'ae etd m'wgeﬁma%vnovhwaiwedwm is

S hQwlflable state during the recording and wherein the degree of exposure is varied
across the medium during the recording.
58. A method according to claim 57, wherein the selective (de)polymerisation is
effected using a free radical inhibitor.
59. A method according to claim 57 or claim 58, wherein the degree of exposure is
varied using a grey-scale mask.
60. A method of production of a holographic sensor, which comprises:
€) disposing within a contractable or expandable holographic support
medium a holographic recording material;
(b) contracting or expanding the medium; and
(© recording a holographic image in the contracted or expanded
medium;
wherein the recording material is disposed in the medium prior to its contraction or
expansion.
61. A method according to claim 60, further comprising expanding or contracting the
medium after the image has been recorded.
62. A method according to claim 60 or claim 61, wherein the medium is contacted with
a liquid which causes it to contract or expand.
63. A method according to claim 63, wherein the liquid is an ionic solution and the size
of the medium is dependent on ionic strength.
64. A method according to any of claims 60 to 63, wherein the medium is contracted
prior to recordal of the image.
65. A holographic sensor obtained by a method according to any of claims 57 to 64.



