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Use of Hol ographic Sensor Field of the Invention The
present invention relates to a process for the

waledgoei2én of an analyte in a sanple and to a RCT/GBRI06/003156

use in such a process. Background of the Invention
Detection of various anal ytes can be achieved using

assays wherein a sanple to be tested is contacted with

a substrate which reagdeofiHbi@rasliestadyre manner with

t he anal yte. |Imunoassays are awell known mnet hod of

anal ysi s based on anti body-antigen interacti ons which
aizeq}y\bfftgé Iengsl yte, which usually acts as the

rgen, to be detected. |nmmunoassays are frequently

used i Aheipegsest isvention gelaies o 8 aroaess! qithredetpgliasrafiap analyte in a
esthple tsrévmtrfeme%r\h%hcﬁ SEchggs food quality

assurance, testing to detect a wi de range of
|Eﬁﬁ£ﬁ§@@3d"®ftha"i¥ﬁﬁlgﬂ es in test sanpl es. An exarrpl e of

a co &Hﬁ@%l@@yaﬁéyt@s P{)@%ﬁﬁm&%h vH?é?émasample

the bin et ween an ant t he or rmne human

c ke f@ﬁﬁeé lsgmmmd with asyhstrale wlwcn feacts|ip 8 detestablinannes with the

pLegancy. Various different inmmunoassay methodol ogi es

are known such as conpetitive and non-conpetitive

assays Immunpassghis eemel kpewn mained g5anglysithassd on agiikesly-antigen
ﬁﬂ??rgbtfcfn%r\ﬁﬁﬁsh e fBPaF"a?]ta!yT@%lﬁéh LBgaIR" £3€18 e arfiGen, to be

ana |nnunoa33ﬁy ulre the Udse

I db’fépﬂeéd KupYneassdYst e Mﬁmﬂwuﬁfﬁélr\of‘@%ﬁé@ @ﬁ qlipigal medicine,

a I b.
f@éﬂs{gfgﬁgrg@% ?ﬁ\@?ﬁg@h? Té%’dﬁ%ﬁ( fdod grmney efnésﬁléélg‘résl éénog&hg tsting to

Aﬂ@f@ﬁh@\w'%remgetqﬁ@nmab@lea@ta/ﬁ arﬁb«t@d@ tastrsganriesc t A @xample of a

Cegﬂﬂﬁﬂdlrﬁrh odsSa gﬂ;%t £3r&shdnky QH%h\fvhﬂi:ﬁ Js@g'tﬁé%ﬁdfﬁd Yetween an

Convent i ona assdys are success
aénioos gedthe hosmphelnern choferin a@waﬂbtr‘pmu(h@@ Iﬁ@het jeod to indicate
ppﬁ_% a §, of an analyte wi thout the need for col oured

a active | abels. Many conventional assay systens
have aVedpes Jifferestamiuneassdydrethedaiogiessareiknowr gHeh amcanapetitive
t Al |
sgﬁ% ﬁgﬂ%ﬁgﬂar e‘ﬁﬁfeegééa gs ?ﬁﬁﬁ@#kﬁéﬁgs‘eﬁt gémﬁélhg%%t%r?or?(étﬁodcﬁogles use
t ﬁé‘pretrﬁwam@rdlsi@gwéhﬂmée%me Of aranalyiayalHaununeapsays require the

CQEPbLEL ¢Shelled substance to identify the presence of the analyte. The labels are

usually identifiable by colour and often comprise dyed latex or a metal particle.

Alternatively, the label can include a radioactive compound that is detected through its
radioactivity.

Conventional assays are successful but it would advantageous to provide a
method of indicating the presence of an analyte without the need for coloured or
radioactive labels. .

Many conventional assay systems have a safety mechanism which involves, in
addition to the process detecting the presence of the analyte, a second parallel process
that provides a control so that the user can ensure that the assay has been completed
successfully. Having such a safety feature is clearly desirable but results in the use of
significantly more reagent than is needed for the actual detection and requires a bulkier
construction. It would desirable to provide the control without undertaking a parallel

process.
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requires a bul kier construction. It would desirable to

provide the control w thout updertaking a parallel

process. Summary of the Invention According to a first

asPicharyldf fhePinGSfidh | nvention provides a process for

the detectron of an analyte in a sanple, conprising a)

br | ngl Agceldingstenpfitst perest, dpresent inyantiah prewdes 3 e%mass for the

fi t alyte and which is

Pr:]se% %ﬁgg\tbs”b%g%ﬂpgtee&ngﬂ% B) prior to or, o

subseq@ént tgingingptheagamplei intgi wgnieRke vatnpl st diggnd which binds

cont actg, vie SR k! ¥hd

ot he oA (SRS SRS kaArR LR SRSk dhe

substrde caior 105@§Ubselﬁlﬁﬁlaigj@ sioRi(e). bunaing thesapmissntegoRtact with

suppor ' SRS 8§ Which includ

ort hertéaon ghgq\?ﬁﬂwﬂh %m?glﬁg%@a%!?gptl cal )Ipropertilc ol?cu e

the sef®®; to change by interaction of the sensor with

t et fle Qostrb@! dg%n@&s 4 h&o@%ﬂhk's@ﬂ@ér c%hfp?lsf?nb a support medium

contacting the subst by

i hewing etiolograsn dishesaskhrrein opihereon a8g & lakelspurRs@E@Plisal Property

r epgd Qéhs‘af ti@ﬁar!g%bcg) inidcdRoh BEH: ge%%BF with B RBYI or, following the

indicatin nce of bound anal yte. According to
a adéktjgml s@ﬂwaontach@g thawebatiatmwith @Wag@@t dyjnteraction of the sensor
s;'eeg Rieked Sfre%@t%roﬂh%llé(be@%lth fhqug@érﬁ %ér@ﬂy iAidicating the
V|ng a first ligand I nmobilised thereon
armes@ﬁﬁppfb@lﬂ‘gi anade-ogr aphi ¢ sensor which conprises a
support ' r RPEPrdvidRE €4 kitOf ,
thereo#ﬁswwtgg%gggorﬁ ggdneegv\tﬁ?cﬁ{li&ﬁcl ug:as a lab (la omprising
ThP@Ckﬁﬂeégﬁeﬁpfﬁt@M?érﬁ\s@f@"l?é'@@ in the present invention
are hi I I %I@&akﬁé&@%ﬁd%ﬂw
gi ve r?;%%b Fr:egé Héi?%%:?ﬂ?a@”?e%tgl Furthernore, prlsmg °
s dwlographicseriser WhShFRBRNISES 3 BIRPOH BEAHFFVINGA M?qrﬁ@rdlsposed
0 I t f the sensor occurs when the sanple
Q@érgi?' %rﬁléé}ggéoé/n ligand are brought into contact wth
t he sulestacand ligerdhwbich inskidps adakel can be designed to
det ect Wéerjicﬁ?g'raﬂﬁlcg soH@se@Sﬁ% &@§erﬁqmr§5ﬁ%ﬁ§ﬁ§hﬂr k¥nsitive to

obvi ating t need a parallel process
a particular analyte and can glve rapid and very accurate results.

>

Furthermore, the sensors can be designed so that a change in a further optical
property of the sensor occurs when the sample and/or the second ligand are brought
into contact with the substrate. Hence, the process can be designed to detect whether
or not the assay has been successfully, obviating the need for a parallel process
thereby providing a safety feature in an efficient way.

Detailed Description of the Invention

In traditional assays, the label is directly delectable. In contrast, in the present
invention the label is detectable via the effect it has on a holographic sensor. In
particular the label or a product resulting from the reaction between the label and a
reagent interacts with the sensor to show the results of the process, ie. to indicate the
presence of an analyte. Holographic sensors comprise a support medium having a
hologram disposed therein or thereon. The support medium is preferably a hydrogel
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In contrast, in the present invention the |abel is
detectable via the effect it Ras on a hol ographic
sensor. In particular the | abel or a product resulting

frpmit. hel'Hee%fsbPBf Petpesmt ?rﬁ@nﬂlcﬁ‘h@loc@%ﬂ én b%ﬁ%’éte whereln the

interacts wth the sensor to show the results of

prsobeisale alse. has@ firgbiliganddmpebilipee SierRae- o?heahﬂamdﬁﬂtéched on or

'o‘%grt@m%'éh P& R, conprise a support nedi um haV| ng a
ogram di sposed therein or thereon. The sup

msdl u mHoéoq@aréﬂ@eaﬁpss UndRipaieErHRSMI varpies @@'ﬁ%?s \ypich can be
t Qﬁeﬂf&?&%olb%ﬁs B Gk, "Ishe liRelcash &usas §é+¥é’i|bﬁ 6¥ &physical property

wherein the trate also has a first liga
| mfmﬂbel PurRert Inaditim. anth SUph geanigtions C@Pﬁ%\%r?ed:haﬂg%rm the optical

gé.%&e?.sﬁégeofwms@raaﬁb sk Xsor IPHCPAS AdhbLEIy SRS te.

ergo Interactions wth various nol ecules which can
be cherfiheahygieal bropesyptiap suprastnaediumiydichfhapges manbe its charge

ne%gl uﬁq Yat, @téh‘éﬁe %fenéltﬂobﬁédsﬁ?lstr’@h&tﬂeﬁérh{nééfs éﬂbﬁ%é%p&@bﬁoblcny,

such varl1 at’l on causes ch ange 1 nt L.
me&mnlltnmaegmv,@resﬁtllrtlssiemsltytqﬁ @nh@ﬂhégm*yﬁmbprge%b Variation of the

Wil 6Bch E%)f n%rg})é(rlgfmﬁﬁ 2B|Ses I 0GiRBY %f 5@5pﬁa@@r@r£6{erﬁ§tlc such

t he "su I ch changes may be its charg
d@sgnotajlsalvl@jy URBectanngpeeiragiense pyabs\pirtgqug iof {he l'glqgézﬁ'gt Rreferably,

hardpRsie |Frt3> {lgﬁ’cpgﬁé@fe‘ﬁgmtﬁf%é Yolo§iaRi |saé)bllméﬂg)é’m the wavelength

integrity, cfoss density or any other physi cal
prvdey ean, bev%hﬁeaﬁdc?ﬁ Q)Y'S'Pﬁe?héﬂg%ﬁ'dhe GAYi-cal property,

in tur molﬁéﬁ'ﬁés&s\bﬁr ééﬂ Béjﬂ'eﬁgrea'hs%tthé‘ alffraction of light by passing

characteristic such pol arisability, reflectance,
r efsingie @vme@kasmmbfwéh aﬁp@%@lyﬁéﬁlsg%@ﬁalw -E95PPR8jy§ydrogel

t Q%afe%%gaetrér{éﬁg%'t Q!%str%t@(p@a%@ bt §l§aéé§9oa9f<ed lB‘yea A& rI R&Herence

is a change whi ch ‘can bserve

a b@tvseemlt@e ipeicerend reﬂfeﬁféd J?@re&ﬁam%m"e\g?@bw@tg@ﬁgw geve?Opment
Cap&ing" &RAHeE %0"&%5‘5&1!& 1’? ﬁgf’éalfyfnb%@ biaPBs QBpﬂoéﬂ{Htelméarallel with the

g S‘zz;oggl ;Ufmgl dﬂrwrmﬁ@nwémm@slwhﬁlg%qqpaf gg@prugtalgt@t&rference
OrbeﬂNéJn%éﬁpaWeﬂ@Etl %%H &R et eoiRs r%le@@ﬂ:h&é@t@ﬁﬁlc spectral

a mrror. erence between the incident and

r eﬁlakwtb@ W@@@ngﬂemv@merdow Hacags epHdeBgr aphi ¢
devel OWPe@Wﬂé $hd¥hg 6 ﬁ’@t f?ﬁg&obp%@ﬁb‘érﬁgé reg@Se index will

l ying in pFanes appr oxi mate y parallel with'the
hmng@@e ol@gf\fe@{%:haw@ﬁgn ti@(vtﬁvg@ngth,oﬁplp@r) pf tgﬁfeflectlon hologram that

Y ESBR. of BUSLS kil i cgapulobpags mars el i

t aespomlaart@mterrap%m with @eb‘@balcab%@l% the shaginecpetvgen the fringes

IGYGEARY Bl a RERRP wRRERRSIAMF light to be reflected. Conversely, if the

polymer matrix contracts in response to the interaction the light that is reflected shifts
from longer to shorter wavelengths.

The holographic image is preferably an object or gives a 2- or 3-dimensional

effect. The hologram may be visible is only visible under magnification or may be

viewable under white light, UV light, infra-red radiation or under specific temperature,

magnetism or pressure conditions. The holographic sensor may further comprise



Changes in the spacing of the fringes or the average
refractive index will generate observabl e changes in
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that are discernable by eye or spectrophotonetrically.
If the polymer matrix swells i,n response to
interaction with a biological species, the spacing

bet fri '

M&Ve\éggﬂodﬁaﬁoed&pﬁpggﬁ‘?eﬂtfﬁgﬁe re? Vélﬁé?rg@ﬁrﬁ}lgol%\c}ke/\?@g%'érllght preferably
t vhepeih jheemearsst qomprisena idepolgrising Yalegrponse to the

intera t

| onger ?_toé)ogsﬂoor séérrls\%%ve{.' ik %ﬁuu{aﬁl f%ﬁh%msthé ﬁq'%selfnﬁra%ntlon and
i shghr ebeufadiline sae ko dor exangqleu drom\Ve) 033{887\;9@ M@Q%ﬁ§499 the
3f faﬁii%tnﬁagﬁvﬁcrﬂoé q{c%mo'f'ﬁgd P\gbe\fﬁ @3{ Félfgrgtcce only visible

jcation or e under white
| i ght , TH¥ ptdoghs ofthmmwmtmamoa/@s hringing 1be samalerinte gertaetwith both

niﬁ'gt: I‘gg%ﬁ%i %‘ng eané;e%%hb %g%r?du \r/vﬁﬁn%séotfﬁ Bf &%ngﬁd§ﬂﬁgo}@9flcally to the

or er conpri sémeans
pratndlyta n@haeampleenésebenoataeiferiemth thasacond ligandeseregriaiter it is

| as h
dé’ﬁﬁ{“-‘g{ 3 Hﬁﬁ'&hef) fi{s BaRE ¥ fg)é"ﬂg{ BRa BREBRES) GPARINSHER ith which
S Whd @dirhaleﬁ&corﬂ&&ed nHee, M”Bﬂéhﬁt pnonmhasdakma@q) éf| the analyte is

g&;%%gﬁ%ﬁ&%rb%yﬁgqcon ff?féan%éaa'mlvﬁﬂ {4 o %Q%?&Qg;and be

of  which are i ncorporate
hemmoblhb@d orefhersabsteate Tmhlsﬂypma‘@ssm is ph@mqm{yelmow@res a “sandwich

If Irlc}\ég%y, eqs ég%éncgﬁlaegsaén?gvé%ﬁfg%gd 58 Wﬁglp{ea%(twﬁéﬁ {ll.eQ\WlB hgéhds

| i gandsSdpidwith apssys aiedaloiw, fpoexahwleafn@mw(é%/w 7sH$H13d9,665and

ate T4 O T Bomblclor, i 8 o bR RERY By ference. The

| Imadatmsand'pmbsé mefitbdarsed fsmwmnwt flepd a),mnq;h) qffilae method of
E%lén%ehﬁorf %l’%tli ?‘?if:al'_t'sr}fﬂg m%ﬂ?n LR a'ﬂp%ﬁvc'éwtf&ﬁél éﬁéé%ius and

e1ls resen
bohéthbdigmayliaeajsdd vsdch asago@e dmbed v VMQ92/31i9 & t US6, 319 665 and

;?4 nglmmbl Ilsed on the substrate. This type of
@% th ommonly known as a "sandw ch assay" becaus

of t he ®repiesenhintemtivadaobetied withaptanabyéa qeigaNdRr OV'ﬁBd that the
and r
18] th& SRR mEbY DB DNA with
%b@?ﬁﬁ‘ﬁfg@%?@%%@%ﬁd%g%ﬂ 8@% t % confents
OfDth bohdiag Bgands opremremehevemtlnn bpmfgfa@iyeam@mqqp@ssay wherein
ar at us. and %ﬂ%{ QdsG8%M 5P oPaKtibody/antigen
5§p%3| dﬂf eﬁw?% éé‘%ﬁ&’ “ée Cfsnventl on are no¥ 9
cruhtterambnst dbmfeeably]mﬁirstcamdmmwow ligangtis apantibody. The analyte
an tys, and F g %‘g e Iﬁﬂ&@@ule for example,
SRR 5N SRR i e, o8l 08, forcvamp
an enzyme, a protein, a bacteria or a virus. The invention can be used to detect
haemoglobin. .
The second ligand includes a label which provides interaction with the
holographic sensor thereby changing a property of the sensor. The immobilisation of
the label on the substrate indicates that a “sandwich” has been formed and hence
indicates the presence of the analyte.
As is conventional, after the first and second ligands have been contacted with
the sample, the substrate is washed to remove any unreacted second ligand thereby
leaving only the labels that have become immobilised on the substrate as a result of



The present invention can be used with any anal yte or
| i gands provided that the |ligands bind specifically to
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DNA bondi ng |igands. However, the invention is
preferably an i munoassay mheéein the specific bonding
bet ween the analyte and ligands is a result of

anti body/ antj gen interactiops.. j
BT SabE BA 0be SRR M b b prosuc
Uedddf Yo medtheivith taasdrgeneThisustallginvalvescmhtacding the substrate with
bi ol ogi cal . nol ecul for e I

of Gee! Whidbdends vih e 'gogk (1 159|2" pR( 8h e jaBe! may e may be
ugsiedvddfroet eetliigane roghatbit ran Thterasewithdhé isgaswl. | Altematively, the
a | abel] whi.ch proyides interaction_w t , :
hERASE LAY (eaRL B ﬂl‘?ﬁ?%@% produea éw%é"%r %ﬁ@? g interggtwith the
sesser. The immbilisation of the | abel on the

substrate indicates that a, "sandw.ch" has f

and heflte?i H?ﬁf%ﬁdeﬁn?bﬁgmﬁ szﬁ el\é\%‘% t'shea%an%??'?g. %ﬁgs are
g@a\)/éﬂﬂéééb’dx@ly,egﬁﬂdyeﬁ it ﬂrf]ne iniv'ehfk}sn asidbsle @e ttivkyl dag analddeharnpplification
een contacte ith the sa .. the s t I
CaEhecopuRen o ey BERRRE A JHRAERLE A tpgrame o
| 8REUBE a0sPerick MGatligtBelcs Witithehsensobtecgiviea idetestablie steange in the
on the substrate as a result ofthe presence of the

aRBliSA eNarACE(|PYFer step is carried out to allow the
| abel , voferathegshlad art bedyead, tHeoproodsarralids ow hblogtaphic transducers

sensor. This ysually involves contacting.t Sk .

iR ot capag ! ovantiing BEEs s Aoy E RO B Bbeting an

Fbpﬁ@&?ial@fccﬁ‘rﬁh ponkatEe sERpNS Bgarmly with hac;bafmmth j erzpmet the quantity of
igand so that it can, interact with .t e . :

A GRTRNSNY P e PBIRYRIES Y, Tomarag ing; {HiCel Rropgiigp of an

t QsEBPAEE holRgRphiciseRsomiipoh addition oft ereagentthatireadte specifically with

sensor. In a preferred enbodi ment, the label is an

et/ FREYEzynes are advant ageously enpl oyed in the
i nvent ireR ex&mplebah Sinfisodyhayartigan patelied eithmenidlineseiasrthe label

of the response.. In this.case, a reaqgent,. .
WSPEIH bpé:&@ﬁgtjlqe\mwquat -S itv&%o{ogra&) g Cegntdgclo@ F?z'@\%zgaqﬁqg ?enlcﬂlln
! Wﬁ?&ﬁﬁ@ tcﬁmmairtelhl td Eéni&i@ib 20id drpcog\itaoev\hwfahdm particibhaseciragace gives
in the optical characteristicGs. en t [ ;
er?z?*??é‘,get'Héh%rp&é%’?ﬁwgﬁloé%gr%%'%a?%s ?apﬂfeé*iﬁggb{s 4 dunity of a
t hpdasaligbsiRBANBo®f ofjaatder youlg behdstermtired fvith pre serisos hologram
enzymati c reactions. By |abelling.an r '

C GRPGIIR ApTRENALE o Sty PaHo A RRy Pk bt

enzyne,Ad Rengldftdrit enefmé/satsat disjpgrentcoodinatiens are possible, this

deatpgorgcﬂ epgovki) esrg)l[llcia}lﬁé ialqg gteﬁgricoimniw&n%lasgéyoﬁ%g’é \ﬁl’?icm:aﬁaﬂe utilized

with almost any antibody/antigen system. All classes of enzyme are suitable including

redox, kinases, phosphatases, proteases etc and these can be configured as part of

a coenzymatic cycling system or an amplification cascade. Furthermore, other catalytic

entities can be deployed such as synzymes, abzymes, ribozymes and deoxyribozymes,
as well as other organic and inorganic catalytic systems.

As mentioned above, it is desirable for a change in a further optical property of

the sensor to occur when the sample and/or the second ligand are brought into contact

with the substrate.



associ at ed hol ographi c sensor upon addition of a
reagent that reacts specifically wwth the enzyne. For
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penicillinase as the | abel could be quantified with a
pH sensitive hol ogram upon addition of the reagent
penicillin which is converted to penicillic acid on

contact_wth the peni.cillinaseg.and. Lyves
O o L SRR AP 8 BRI ortne senor. ns
Alnlef BB alhé Vitdsythatihteragtiaitit thieyiatel ona speaeseadsabiataderdth the label, the

anti bo or. aptigen gould be detgrm ' . .
héP%if(%Pé&ﬁ% &ah%ﬁedarg% &bﬁrﬁ%&s iy Fo@\ﬁﬁﬂ%g‘? eér/!sgr lﬁ Ft)l?)eﬁ@ét%hd ligand
a@dirier OWHeh th& eamplagatior theecormtliganr cadidr tentadithe substrate, the

e ELP BRSO A B e PRt i omca
f @hamktenstih can be utilized with al nost any

ant i body/ antigen. system .Al|.classes. of r

sui t abl'&€; %F%g‘?rﬁég F'é%ﬂgﬁ,m RptH;gL%rg’perglﬁg SB%\Q%%%E?% §ample and/or
P &st0AA lighd %Tﬂertﬂws eomaﬂebmmb&trlghe;MCashqm’ng thaf the assay
coenzymatic. cycling s e r an_ a i fi i

Com g i LB R PRI BBl e g st
deptmyrarsUsinbiks amy/ie zymsortai axibsfeaturdozymes and

- d ib ’ | . . .
ST RN B
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f @iye dr WithrGroptiBaldedder.t Aepticapteiaded capriepesgdegirophdtdreeter which has

sensor_to occur en the sanple ,and/.or .t.h

T A1, 10 BB AL 8 APRC L MR '8 SRR of 1 . tn
S aBtragtt el hirhas @)e belicscdi avethrby shastral padid$,f luengreen and red
i nteracti on Sitetﬁ e, sSenso

on. t he. r. As | 1 i
| BTSRRI g Doy AP A spogs il g PBied B dcffery ma
N&Enéé&iﬂhﬁ@@bﬁcaﬁ Eﬁhrsaémlﬁbs watc}nsjiWeg$ vdrpsensitiverresult.
wth markers in. the. sa e _and/ or . ' .
carri erT.he\N‘TEﬁerttHE(egtéﬂ?;ﬂ' rgﬁgqsg? aﬂgtor} g(%g%ntggﬁ%ggo# ddfg%quentlon
Cﬁfohfﬂ'p?iﬁin@%%aﬁétrdt@ aadbdpatiirsttigand remobiliked therennearst comprising a
wth the sensor

0, product a characteristic C LNy
RIS ot PR BT P TG RaT M e ol ahfsposed
| h&Rin &rahefebn Ak ta 8o kyamd Wridh ihtledesaadbel. and/ or t he
second ligand carrier haye contagte . SHbstr T
hence Sﬂ’&%ﬂl]@tpﬁ mayﬁw&nsgé g]ang;aﬂ%ﬁ%srgg\}]g@lrc?fﬁﬁﬁ. (I)ﬁh% medical field
sygs aRehtidn Yan Boiusedsiovéssedt Rewids enariety ff ibileogieal ton ahemigal species

results obtained are reliable and.is an inportant
sarluehyaredgigeiive o a étﬁl‘j‘é“‘?‘?ticﬁqﬁ(%n% t"1°%al properties of
t he sens ingationss 815G asefaidn thistfleld dfesenaiity s dyeesubstratietcan be part

28@%:%@%%@ eagg ?dr\xﬁq gﬁtcl!ﬁgél tae "& edae fo c?o%ﬂrrjr? ‘?heaauthenticity.

The substrate including the sensor can be on or on an article that is included
in the kit of the present invention which includes 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 product protection for the purpose of distinguishing
genuine products from counterfeit products or identifying stolen products.

Alternatively, the article may be an industrial or handicraft item comprising a

decorative element, selected from items of jewellery, items of clothing (including



the ability to nmeasure hundreds of spectral bands wth
a resolution of 1 nm In contrast, the human eye

WO 20070%328Nn any three spectral bands, bl ue, grerCI/aBe006/003156
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red corresponding to the three visual pignments. A
spectrophotoneter can detect very small changes in the
optical characteristics which gives a very sensitive
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or produc pro ¥ on the purpose o

dlmwslnglmasmag@rgidhailkﬁa products fromcounterfeit

product ;
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h a’mtbgramiﬁct fnntsmhae Aot stamging t@r@: d¥ it meebe panadie of generatlng data

S o % pnterrs of jewellery, itens of clothlng

(i'ncl uai ootvvear) fabric, furniture, toys, gifts,

hCE_)G;_G‘i‘@d items (including crockery and gl assware),

ar Ch' t % 'fn%ﬁ Snﬁ&ﬂ;@/l ly%rﬁgblﬁ%eﬂscﬁr orlﬂela? ﬁéHS’ItIVg%ﬁJ phic sensor.

bricks, ceram-c astics an er 1 nter

an'ﬁheamoepn matrmsfttlae sansop rp@)nprlaw a pplublENbﬁ mpﬁvmew@@% EDMA

t § i nstal |l ati ons),
st" g¢£§olﬁ1cr§rgr afooé/"l%%lh%g%ér% ‘ings cards, letterheads and
pr onot |/baamplnmoetalru1lg haemap gbqidn lsmqgshgdew the iemealpitigesl antibodies.
k{ﬁhcﬁe Ré&%gﬂobﬂft?ﬁqy Elce%gl.tltqﬁ tﬁ%&rﬁﬂe gﬁft'rﬁa%é%%lr broken down

i €3, nrent al " Studi es, human or veterinary

prpagl_m&rtm o haet) birda de thedisst adtibedyost i cs, therapy or

ggf{nr Icg’l\ sgébﬂdy%tlﬁ?%g{beﬁmﬁ theBorbfeft pitiliRase® ¥ Washed over the

surface of the system.

The second antibody binds to the immobilised haemoglobin (which is bound to
the first antibody) to form a sandwich.

A solution containing penicillin is then washed over the surface of the system
and the protein penicillinase which forms the label on the second antibody converts the
penicillin to penicilloic acid.

The formation of penicilloic acid results in a pH change which is registered



pi pette, contact |ens, sub-conjuctival inplant,
sub-dermal inplant, breathal yser, catheter or a fluid

W@ a00plo23282 or anal ysi s device. The article can PET/&B2006/003156
itemof intelligent packaging. "Intelligent packagi ng"
refers to a systemthat conpr%ses part of, or an
attachnment to, a container, wapper or enclosure, to

it i ndi - j r [ : ;
Rl gk 8158 Bl SEraP Sk Ly e of e
phokbgramsyshifts frym thadiffa red fiavigblek tof the yedtviiklgpascpgnicilloic acid is
appl | cati L ndj Show ng
tPﬁng%%SQEgFU?i?“%%ZE%%@E%?&%%%g?%'e, al cohol , gas,
physi cal damage and the like. In the kit of the
present invention, the substrate may be in or on a
transferabl e hol ographic filmsuch as a hot stanping
tape. A kit may be capabl e of generating data fromthe
sensor. Exanple A first antibody is imobilised on or
near a pH sensitive hol ographi c sensor. The support
matri x of the sensor conprises a pol yHEMA co- pol yner
with 5% EDVA cross-|inker and 6% nethacrylic acid. A
sanpl e cont ai ni ng haenogl obin is washed over the
i mobi |'i sed anti bodi es. The whol e haenogl obin that is
present in the sanple (but not haem or broken down
part parts of haem) binds to the first antibody. A
second anti body, |abelled with the protein
penicillinase, is washed over the surface of the
system The second anti body binds to the i mobilised
haenogl obin (which is bound to the first antibody) to

forma sandwi ch. A solution containing penicillinis

t hen washed over the surface of the system and the
protein penicillinase which forns the |abel on the
second anti body converts the penicillin to penicilloic

acid. The formation of penicilloic acid results in a
pH change which is registeredby a change in the
diffraction signal of the hologram The diffraction
signal of the holograns shifts fromthe infra red
(invisible) to the red (visible) as penicilloic acid
is produced and the pH drops (becones nore
acidic).Cains 1. A process for the detection of an
analyte in a sanple, conprising



a) bringing the sanple into contact with a first
I i gand which binds specifically to the anal yte and

wovkeoci23282 | nmobi | i sed on a substrate; and b) pPCDGBR@6/003156

10

15

20

25

30

or subsequent to step (a), bringing the sanple into
contact with a second |igand i ch binds specifically
to the anal yte and which includes a | abel; wherein the

sybstrate conprises a hol ographi ¢ sensor conprising a
S medi um havi ng a hol ogram di sposed therein or

t hler eomA amd:ewarfthdo@éteaiuaus%n amalytptn e ahmpleo pempiisied

t he sensor to chan teracti f.the.sensor, w,t .
t he | abel or mé%d;opf%%’[,]%thsgewsgfjlgand Wh'gh binds
cont actép@glflbdﬂ@ 1G] lﬂtESﬁrraWI@amw tvhich i iemyehilisedloy a substrate; and

i nteraction of the s nsor eci.es rodu ed. b

oact T aR of Rrsstq Sisbpesitent b e ek IS RBRISE o ontact wit
i ndi catd seconldigane aaich dirl shecifichiiphathet mal)&e afAd whichésdudes a
accordi 9 to claim1, wherein a change in a further

opti cal tgc?lt)perty of the sensor occurs when the sanple
arwd{e@énnﬁﬂiwsmfmbdmpgﬁeﬂa ablegukapmaglehsmrrrtommsmtgaacsupmm edium

t he sub trate cess, accordi,n

G2 Mol porltheRER rRESalh bPe Ealt Bt shficatroperty

| Idg&ilnﬁser%oalﬂo andndeaslyinteflactién pf teesehsac vith Cﬂh\en @bbboram}{owmg the
recedi n

e an
Gfiphnl s Shebiaiad B Jubeliad Wi oeadelt AV MEGERER ftine sencor
t hﬁth@‘sﬁeybe pr&iueae BP@hetiniof the.labll witivthessaget, ahetebgintioating the
anrp¥ spr)? eceﬂb l%?:cgl alI wherein the | abel is an organic
FIROCE 2h PR Q%I c system 7. A process according
t Q any ppecesk él@:oﬁdn@g i clavher @hareirh® chary@! in iafusiedreptied property
e By e B e ST B Gl e st i

amafadtwghtmﬁjb&trmel wherein the |abel is an enzyne.
process _accor

t f. [ 6 8.
it | OhEIEy S rpr ey M Ere! Bt Bpnbe WP st i anoor the
S Wesbridifigandiié Bnantissagent which reacts with the
cat al yt stem ecies which int racts

Wik 1 Srogtaebortnd R3hY BeeB iR ERIT e B A § ohigeneti
V\krﬁmenaﬂ t he species produced by reaction of the

anetn }fémlptézgaélﬂq?co? !oyéalr% 4S )Gv%te(r:"erlrtlu nw%sanaalﬂle fls]c ﬁare%gglo%

6. A process according to any preceding claim, wherein the label is an organic or

inorganic catalytic system.

7. A process according to ény preceding claim, wherein the label is selected from
the group consisting of an enzyme, synzyme, abzyme, ribozyme, or deoxyribozyme.
8. A process according to claim 7, wherein the label is an enzyme.

9. A process according to any of claims 6 to 8, additionally comprising the step of
contacting the substrate with a reagent which reacts with the catalytic system to
produce a species which interacts with the sensor.

10. A process according to claim 9, wherein the species produced by reaction of
the reagent with the catalytic system has a different pH than the reagent.

11.  Aprocess according to any preceding claim, wherein the hologram is generated
by the diffraction of light.
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11. A process according to any preceding claim
wherein the hologramis generated by the diffraction

w@tooviogd82 12. A process according to any precePCTGB2006/003156

claim wherein the hologramis only visible under
magni fi cation. 13. A process ﬁgcordi ng to any
precedi ng claim wherein the | ographic i mage is of
obj ect or i 3-di nensiopnal effect, 14. A .
o8 MeBHRSds g CRTh AT A P SRR dielpe e is only
sae.@(yuﬁdyr&ﬁ@mfmaumfi ses neans for producing an
erfgrence ef f ect

i ted with | i ght.. .

s Saedabai s et i, wirtsne Mo katartiipae i
C@mﬁ bﬁe&alﬁepotnm-umemguoham%t 16. A pr ocsﬁs
ere n e

a ording to an rec hol ogr a

ol ctnBiosS aErde 18 a1 irecedhe (e YEteT A SR Turther
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erein the hol o |S\uvvaeun

80 T Aroee aratrdig 1 s B erelh FETReds B mprises a depolarising

CRipgt tions. 18. A process accordl ng to any precedl ng

claim wherein the. r actl on

d the,
Sthsor AMOLSS RIS EATPERA LG MEETE B b RfeptS Viewable

p@@d@@ﬁﬁteﬂ@ﬁaw K%Jhl/onolhfra-?edlmmtleﬁtl on a substrate
having a first

i mmobjlis er eon
Chtr - & GO UR AP RIS T 1 WG F Seloosam is iewable
Sﬁmrsbeeiﬁdtdmé?mrdﬂma@nbwnogf aﬁs@uramaa@doﬁsher ein or
t hereo econ

205. A 1 OSSO 2R B FE ke L AGPIF T e Feinleh Pipgen he

| mbBiedrid 1Bk seAs@ié a@:h@mlcﬁl réactl%nkl t accor di ng to claim
20. wherein the arti nsacti on car

Ie S a tr
bAfrk nofdt GORRISHIG: F pa a%‘?d ??Haé?}??é’ﬁ "T:%?’Hb'n%t}?é‘rt card,
d[]l vi ng émm@haﬁh@rﬁ flmrltglaf\d Cl&tnﬁ)bllheﬁd:hembecmﬁt comprising a
chequ

anderole, gift vou age .
< baerisenso WhiF rEReS % LPBRR SRR navig 5 pliegem disposed
cg]redemavmyredn aket, credit or debit card, business
card, or temu ons , brand or product
pr ot ecf"iSSFio'f lllgqnﬂ ﬁ]b‘%‘r'ﬂagée %gggti ngui shi ng genui ne
IOQ@F' ucn&utfa(rjdamomcguatowrrh et wﬁér@dﬂt&b%ubﬁtré\td mmdrf cyfiamgartlcle
stol en to uct

I t_acc
wWRer ei A ﬁgcgrpmggp gfa|ng2§ﬁNf?etrgl ?‘?ﬁarrfl glgé§?ﬁ'a Mg éard, banknote,
Pp&depBItN tHenbifickRibh Neld, hemant reard, 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 product protection for the purpose of distinguishing
genuine products from counterfeit products or identifying stolen products.

22. A kit according to claim 20, wherein the article is an item of intelligent packaging
as defined herein. t

23.  AKkit according to claim 20, wherein the article is a industrial or handicraft item
comprising a decorative element, selected from items of jewellery, items of clothing
(including footwear), fabric, furniture, toys, gifts, household items (including crockery
and glassware), architecture (including glass, tile, paint, metals, bricks, ceramics,
wood, plastics and other internal and external installations), art (including pictures,
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23. A kit according to claim20, wherein the article
is aindustrial or handicraft itemconprising a

walemonzi2Bye el ement, selected fromitens of | erel/GBrYws/003156

items of clothing (including footwear), fabric,
furniture, toys, gifts, housefold items (incl udi ng
crockery and glassmare) architecture (including

t [
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