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application clains the benefit of and is a
continuation-in-part of co-pending U S. Patent
Application Serial No. 09/556,280, filed April 24,

2000 and al so clains the benefit of co-pending U S.

Pat ent Applicati on Ser| aI No. 60/ 353, 481 filed

Feb QMNLINE VERIG AN ! P ARISAPPLIED TO

i nvention rel at @@DUM@%?W@M&E verifying

the application of at least a portion of an

aut hentication mark to products or product packagi ng.

15 Background of the | nentedAppications dentity plays an

i nport rol e rket pl ace. | prov .. des mean

for " Bisomtnon Qe iR abtent sPrURRh e B TeRge U

PR ApRREddnBetialrNGS 091566280, Fil ealml P4, Q000&R also cla@Nthe benefit of

for conpanies to attract and buj | g otglvvlll Wi th
caventiag §.S- Pﬁé@té’wh@ﬁl@a§ﬁrﬁéi“ﬁg6q/§aé‘ {> filgd Kgbruagy 1, 2002.
Conpani es therefore spend billions of dollars on

advertising and product g@adgYel MRéRdL to establish
such brand identity. The benefits of and the resources

expendbi imentioramidtes dedevicesandmeaghods fowei fy i ther?@éh@ailvfegf at least a
f or.. coun illicit
b B SRR ma T ARE o Ry PORKANREL |11 1L

counterfeiting of the product i tsel f, counterfeiting
or theft of the packa RrouSPh tﬂi er .0r use with an
aut hentic or counterf rsion of the

pr odu@randhdneiypla® ah hﬁpdﬂlfaﬁtdblleﬁn thiamaﬂaqime ell pfavides ahmeans for
in a certain_ par ket chased 1%%1 an i.nter nedi

LRBIMeTAS S 0 b bR OLiSE LOBIE T APEHTHAGEPHEE- 410 Provides

MREKEtor cortieR ERRIrAE B%d BiSIa lgb&dvshﬂ V\fith Q[ﬂét(f)lhé‘rﬁ Rher€ G RiIrdghhg repeat
the owner of the brand includ mg ost sales

tba'ﬁlnﬁ%hQdmemdh@?foﬁél@@‘@ﬁ’ﬂli@ﬁ ab flolareoradypidsing Al product
l'fie eé o%ﬁb@]s‘ﬂ sﬁéﬂgr% igaf@, on counterfeit products.
or xarrp e, the

nternational Anti-Counterfeiting _ .
Coal i flihebenefitsiofrancetbe BQoureraexpghddsiain brandddantityl coesate phuwerfpbincentives
unterfeitin s_hj.ah
rdcfotulntghfe’%{erﬁ. e?ngntﬁe mo%%getvglén%@lgg)a c{lhleéa‘? Bra@t?cre% %@%fcnmg%rand
danityedré edunierfyitiag ofmha podii@ ntserif; c@intehfaiting G%heift of the pavisngecbr

trade. Finally, rmaceutl est | fle t ha .
L a5t T g P DR GRS KO Y] O St wherei
SAd S8 diddmhindthdured fnealelea defaih Watiat is@Orctise@ By ad¥Btermediary in that
2004/ 038645 PCT/ US2003/ 031877

designated market and sold in a competing market.

Such practices result in significant damage to the owner of the brand including lost
sales, tarnished consumer perception of the brand, and liability due to claims made on
counterfeit products. For example, the International Anti-Counterfeiting Coalition estimates
that global revenue lost due to counterfeiting is as high as $200 billion per year. In addition,
labeling industry estimates suggest that counterfeiting accounts for more than 10% of the world

trade. Finally, pharmaceutical companies estimate that they are losing approximately $500

million in lost sales in India alone due to imitation drugs.
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-2 In addition to injury to brand identity, rights to
copyrighted works may al so be conprom sed by

waoinauobssns zed reproduction of copyrighted nmat epCBIS2003/031877

Commonly assigned U S. Patent No. 5,753,511 and U. S.
Patent Serial No. 09/232,324, both of which are
herein incorporated by reference in their entireties,
di scl ose automated 5 nethods o#- eval uating and

di scrimnating products to establish authenticity or
poi nt Inodddivion go injuny to trémd igenojunghts dsperigbted fworltsesay also be

i nventi.o omat ed neth for identifying

I?%‘?pmf"ﬁsé’azﬁ gﬂ@?rlﬁ?}dgr/e%rpalfcﬂgn eciogil”%}]ee%an?raﬁ%”r% s of key

i ngr edbmmomymgs@feoaiummtemsm]g 7158, gt argienSi Ratane Serial No. 09/232,324,
onpoun In particul ar ur | .an,.

Petrt Waiﬁ@e ForbRincabieRipy & %rsfrﬁg SR PR aielqsp pyjorgated

sl dds 8@ nbtig anti G cSAMB fréduds té esdbeich auTﬁbﬁtx&W |p6mt of origin of

having the particular |ight to sensitive con?oun

hseio bu@qﬁ’FCtF ﬂﬁtbeseweyg@l%? Elaterioraptomatad matheds Qugeaifying key

Wt Oen®s ARk O re1 el dhidhint Gﬂ@@ﬁgréd?erﬁgeh%%du&tb Gdihg li ht sensitive

em ssion of a particular wavél en romthe sanple

Crmpaiianinagaicler, ﬂh@nate%mg,mm‘ée@atgym light sengigegicanpoiiis mixed

4 [ g

N b S S

Iserghitve sempaunidyie theg bropghtido r:immamip}atretb'yviwrand) viepved using a custom
testing. This all.qws for the e

o R apek e s bR PR o Ao B e

i nt er @at bdvantafe éfhke @arptdceddradlsdlmsgmmserﬁeul tpawna aoanmomd

with key ingredients in the product to establish a ..

fapﬂg:ét‘lcm is Ithat 'sar{llp{gtopt}e&a@ﬂtlcagﬂ ng'Blﬁ.Bd }Vﬁgfl gﬂe%@arﬁlght-sensmve

REWBMAH imived ARY BRr #AsHihaALTES hikbvwaeHma ?ﬂaﬁud tdRmKintuf&dulterated
product or the package with an identi

Sortarasvmneign yeig! oy for tlsu&ﬁaqt@é@f i |Pélé't31"érn“t-’§? “PEHS Ve gagppound with
fis
S e SEHERIAG ARSBIOL RGBS psaELl 2 o
V\,h et h m sorfedngtanoehu bewgyais Kanpe be destrablh énpdrmansntlymatkikg product or the
qu& 1d%9tﬁfgﬂgg £u‘ﬁleﬂ{'§a nlaé ?1%{: h%&i‘e ﬁgﬁéﬁfﬁgtlon}%ﬂg\%‘ for example,
|dawcts1gbvl/lethenﬂte prddottogelfivauthentiof Wkan ani cdbareitlieyprodpchwasqgoduced,

BRR e Pl R0 B RS PR A B R s o e procuct
Kk v vhethb@Uf perafaelért infafdng laﬂdddtheﬁﬁfdﬁirﬁllsﬁﬂeﬂi’mﬁi hblegrams or other
practiced in |i %ht ed arfeas such as ret

RBH BEe THUH BB B o GO AT Epr GRS, i of these

RAHKRGR may Ntk bdpradtichiNk a%PiRAtH At B AONd, Bid tBE€M@re cannot be practiced
absor bi ng "addi tive. A scanner is used to detect

iimighipdeaicas she o BRIME BOres hatalisy MeHaH delydaPriniiae reesuieleor package
?nh&ﬂ%l@%kaﬁﬁﬁ@an ihfthad 56%511'59% a%H‘nﬁn(/ce Wscfaﬁrféms%sed'w Hpt@cft ug‘frared

vantages. For exanple, -identification of product
snpimlpethcfc therdfbyrindadatiogithe gresence ofiibsgidhﬂve ThRisteghod swfigry from a

r d)z:'d a&v glﬁeb EtF\gF&gm lep dgrgH'%Iitlo%rof gﬂ)%hac%cﬁgﬂbﬁgmtm 1s not

qct or packa
@d@hnlild:.vIEatha qnﬂﬁdnsdninenat"lih betweet a;pmdm oiggackege battaigieg the additive and

di f f Eg{g&)ﬁ?@ag ducﬁﬁﬂﬁﬁ?dgﬁ%qég?%%&repgggﬁ gig(grﬁmlﬁat?rig befween different

E}ﬁ(ﬂiubﬂs OfanufRQiring CRAMDE, od Bther devirddgiafbrnitdniismot i IpSssEble In addition, the

dedi cat ed scanner and i s ngt caepab e of %‘? g ot her
scanner used to read the ink is a dedicated scann is not capa ading other

information such as a bar code.
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Pat ent Application Serial No. 09/556,280, which is
hereby incorporated herein by reference inits
entirety. For exanple, one or gPre light-sensitive
compound is mxed with ink printed on the product

or th e durln or after manufacture of

t he p?ﬁ%ﬁ%ag?fa&t%"%‘? ﬁ hoxg “qtf‘é’d%?thocijsﬁffrot"f?réﬁméf“ e@mmonly assigned

| deS)1PatbhtetpphitatRy ISBEA NG 89/5 Y0 S0BK Kick B%Ereb?nn‘é%ala{e@ hQifem by
W%%Idlng mul ti pl e pieces of iInformation and

u

Fce i @tivgnt EFQES’FW%? PefRIIMqre Qﬁt@ef&ﬁd’eéﬂmpwﬁ s mixed with ink
S&RIPMRA on [REpradlichemnhd ﬁr’o&%t Bzfcke;gé%uﬁﬁé)%%%xi Bﬁntﬁﬁﬁhé‘gtethe product to

may be subsequent|y quickly determ
i Preatapideast a paydommefidnadeantifi¢riop aytheniticatiop ek thhieis bmable oflproviding

Oﬂuft ?E p‘?@:‘éé( ﬁforr}lzgloh Qh(? thaf E %&tectagle %\ht%%tgrp\%g lorgg 1¥th and optical

devi ce may e used to quic scan t ar
i gamrterst yhe ethgntiody of theprod @t wepakkags ntag bw eubiséqueithequickly determined.

ULRER B, B alehie BB b B R aR AR5 i anctgee. 1 s e
| uhn klﬁbleritloattolneleaué im&ylbe wied 1 qfcktylsearhoButebdd tbSd%lnflfy the product as

terfeit products or packag
T8 Bt e P G T Pty i ks AetHBrsting G product
n@ykdge maly @edibk Yinkiet t6 EH¥l a0 @ehntickP oﬁH@PﬁBﬁ’ct @belf, lTﬁus not onl may
Inventlon I n one enmbodi nent, é m for appl ylng

| OHBIErTet prgfyctsy Packagss bsdetree bus alsp divensign iof pushengic products may be

SRl dedemmiald verifying the application of at |east a
portion of the mark on the substrate is provided. The

substrate is disposed on a production line. The system

conpri ses an appllcato§ %g q&qglnvm“lthe production

l'ine and confi gured an&Larréﬁgediﬁo—apﬁly at | east one

li ght -Ilsmrrthodwezm asmmmfundp;rbymg ftdeasdsirti@t o ah @uthent:catlon mark to
[ t he authe tication mark

[ or.ti.on
AR Rl P e s PRl Oo s ekt BPEio i G bl i
| provédedn d'he suthsirgel isadispased oaalpasdg&tbntiMe VERd dy¥tem comprises an applicator

f th | i gh
B Rl e elisd ond o e S fed o et on light-sensice

e mPethdh thMkd@to%Fodlu&aa‘i%aﬁ a%mo'n%@th@fauﬁgntlcatlon marlgI and a
aut hentication nark to a substrate and verifying t

A5plisatian foticedpeatablq as ghstpraduetiopdine peshcopfiguradantearianged to verify
C&bﬁl@aﬁ’&?&f the e&%a—;&r@w %gﬂ%ﬁﬂﬁ\@ ch ng&“nﬁ RA %%dsupﬁra% at

production |ine. The method conprises apply
| east Irb%‘i’@thet @hlwds‘émlatm&ﬁ@dmfnmdungiatdcast mla)rsmbcﬁ’canantﬁerttmatnon

rraa‘r?lg*’éca\?smut@ tra ﬁtveltlf}ﬁlggl?e z%)hl?ogcgnu?ftr | ﬁeas% at henténcoﬁgjsetlpaélf is disclosed.

pT@cseMstetlhdlsmbd Orhzeprpdlwﬁum: tineo rThIe mtaﬁod @oElprisee ipflyhdg least one
at | f t one t sensitiv
q‘l%ﬁ)t sen egcﬁml%ﬂ%n E? §ugftéa%e 1 pforcligce ag gtttlileaQOétt]%cgé]éeeadlglentlcatlon
ﬁﬂ”alrlqukgﬂh thd’l@pmaﬁdﬂ @Edufﬁhg| ab AR -subktrate Procedds ‘ﬂﬂ@ﬁéﬂ&ﬁe production line, and
a systemfor applying at |east a portion

Fn&wg &E@H’éﬁﬁ N %fé][xq  jeast one lnght sénsitive compound on the substrate as the

substrate proceeds through the production line.
In yet another embodiment, a system for applying at least a portion of an authentication
mark to a substrate and verifying the application of at least the portion the mark on the

substrate is provided. The substrate is disposed on a production line. The system comprises a
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line. The system conprises a WO 2004/ 038645

PCT/ US2003/ 031877 -4 printer |l ocatable at the

production line and configured and arranged to print

at | east one |light- sensitive-tonmpound on the

substrate to produce at |east a portion of the

auintee locatalde atahe praductiom hick andeenfiguredand amanged/fogeint at least one light-
STy S FrePLOLME BRul e R g o SR Earion mark
land) htvem?tmaﬁcbrt devize dxmaqab;la la’dthe) protiineios libsdrdabefiguféseand arranged to verify
verifjcation devi ce co r ses a fra a light .. .
SBthehST R adeofohe Rl PaH = S5e P e e (e Veriticarion
addipé Esnpris€s Lidriie a{nldghtghhs’wtca ¢ho@nted ©ARE Rime. Mael light source is adapted
wavel ength to |rrad|ate t he at Ieas@ one . .

|tp ﬁlﬂ’ft lig Yipg g gre ﬁtsrﬂﬁm%\aavgﬁagth froirra Btg{theaag gast RRe light-sensitive

¥ mpbididi A8 tHeishbsBhte! An BRIMBH G HePistniinfell @Mhe &Bfle and cooperates with
cooperates with the | |c?ht source to filter an

ubrdlléght pasiceva Gilierangndessed Wivglengeof light sgiting e e lighgtpurce. The

T I d
3R 2T, o A ALl AL ROBLAI e it s
asudathgeadlem osaiefithe hight sarcd apd dte eaeitation filtéras teimghable tiem dlee frame by

an Lt at | ntibLLel vV € .
t§1yuser tner% a(l:lPH e usen tf)o ploa% Lgsrf'gréego?latdgffeg%}llg@%gér%@lgfa%able of
Ieﬁﬁmhg tiple h@\fm@a diﬂfefeﬁf pradetdriniriet waotlength «fdighttng aalifferent excitation

tt| a djfferent predeterm.ned .

b taonie bt @Ering R Send e SRR PP RTR frm rg o
M3l EhelkerifitdibR dévi@ asodhdididRs @a&tedmdleaitwd dwamalt eaghfirst light
of light emtting fromthe |ight source.

VesPPRse A thaatdedst ¢ lighsiniityg oaweund %é@é@%@“%@éﬁq%ﬂng at least
ttﬁ’e ﬁt‘g{ﬁ%ﬁ re@ﬁongeel%%tﬁn%er‘{)hf\@t l'ight 15 response fromthe
ast one |ight-sensitive conpound and a controller

f or cé/ﬁpamen@oamnen@ a&the prasent frjverfton|pryide qeeaip efgatages agd

1{19 Eér{enn dra@g lcRL¥ ?gpl%g&l%n%bgg rrIen@ PIhE$HRhtion may not share
|nven I on prOV|é% certaln advantages and overconme
01553 :tamc_radvhnalgbaarkisthca‘e timt ido mayreotisbats thefrdndeli abteircgmegfnceh €l his being
ISHl\ég L I{)%ge[n{m&%enﬁgn pro fJCS Hlér{é%(e)lfsf] (/Taenta%gsvﬁc ?? t?He l’l%&g advantage of on-
dink @eHifidadsiCef3he éﬁphcaube bf\@ 1626 agmirithn dof ke apthest@ation code to the product
inve tioqggrOV|des numer ous advant ages i ncl udi ng the

U PoAE'Ae of on- line verification of the

appl | Cafthed feaftfesahd h@AGlagd of Hetpkbnt @fveth, as well as the structure of
aut hentication code to the product.  or product

patRESMgdimegiss giedeserabed ip é@éa'bl?%ovawafﬁf%f% tfhe perempanying
Ri-&eiggd 1 nvention, as well as the structure of

various enbodi nents, are described in detail bel ow

with reference to the acconpanyi ng 25 draw ngs. Bri ef
Description of the Brawhods &heof MY PrhvaasWi |1 now be
descri bed, by way ogemrpig'—vm-{‘ﬁ—re#e ce to the

acc orrﬁhﬂyllve’rglod valvhong b¢ desariledd] lyhway of example, with reference to the

accompanying drawings, in which:
Fig. 1 is a schematic representation of a production line including an verification
device;

Fig. 2 is a process diagram according to an aspect of the invention;
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30 Fig. | is a schematic representation of a
production line including an verification device;

wa-2@4/0863s a process diagram accordi ng to an aBEEU$2003/031877

the invention; WO 2004/ 038645 PCT/ US2003/031877 -5

Fig. 3 is a schematic representation of one enbodi nent

of the verification device showmm in Fig. 1; Fig. 4 is

a graph representing selectiondof |ight-sensitive

conmpounds; Figs. 5-8 represent chem cal structures of

var i olifg. Biigghichgeatisir¢fresentatoonpd wnelembagitdent &f the yerif@atian dgvice shown
[ ﬁ? representing light em ssion of two
g '-sensitive conpounds. Detailed Description The

I nventrigoA id aSgrdphrrepz‘eedtimg)se&pﬁbrydfmnghmenéné\a@maowst i on

of an _authenti cati

PackabiHig SOt R e s Psie gt e P ERands: and

the poid beya @uhhepreicatiid dht echBsiomb ks oDightasaaditivel cdgpkes.

ingredients in the mark. Light-sensitive conpounds can

be used to identify the product or product packagi ng.

I'n one aspect, the produgdtifdd :OGpEdn Package may

i nclude an authentication mark, such as a bar code or

ot her Thelsyyentionds direg§e{r appiving aéllf:@st@rpom@p @f an authentication mark on a

! B afflichéich JTBY [KasPlhe BOFIoh QfNR t

‘*%?%8$$9ﬁ§§ﬂ%gmgggﬁﬁgggﬁ?“%neagg nor e o%%tf%ns%on entication

tri:wksplvmmzmg) keyringrddicltts iwlatbkagnkn @l@agsetnhlevepcmchwtldscmn be used to

Bger\/l%gtg% [r)rr%\c/ie or %rocrflg:.t B?cllcagl dg)g%‘] zléson & t € pro%urcl:ggr rPangJuct pac%age may

limcthdeda a&theMlcSﬂldml tﬁarb,r suchasi asbabhﬁle IoﬂktherAdemﬁﬁble Comr&}slrigeme or more
e

lied . over th '
ARR-sm v eRisr TR e PRAY PESPTHCTR Rt betRplisin one or more

%&@Hﬁstonqrxe po@sueit pr@dl@kﬁe@ g kiRf¥oduct & phdkage laoves along a
;Eer-re3|stant mar Kk, escribed in co-pendin

iy ings Jhe ek e Vible At ImvisBlsp ks e RTdiTagelude a

10638 8 ﬁ%blew’ﬂk Ch safer %&%@Xpﬂlﬁ@ ew%aﬁﬁré o8Il With hd thirk to
entirety. A 20 device t0 verify application of the

linkyjhit resysli af itheauhontsetionapark feomyhe predudt r praduckpickagsy thereby

A i t1at:
BRI P PSGln TR 3SR R ERn gy . P
| Apgpihitatioo Serialddb. §0/212,33ghwhisk isdieteby scomprmpted hekem)in ito pdirety. A

R P P ASU ST L 0 R b Ll SRRFLAE R or o
aRdTparuig (b8 kituatidbnar aedn theqirédictidndinev &hé devidenery include a source of
licatjon.of the light-s itive conpou s) to the .
TRBL IR s atmerive sORenRan] ohtr e AP AL b tient
q&sp@b&% ResME ORRIctek S frdn eheIipRN@ATiGhe cm@om(u) ra@t la@bntroller to
i nduce an action such that if the measure

pyneafs/eth% #redicagiop of the lighirpensitévercR@ PG (He Hr the PrEfet B raa%f package by
LQUGE emBE EBDBSorBBY, rs&%és W@st?ﬂcﬁfﬂg ThB @o:ﬁ{oﬂgiqﬁﬁ)l iRfuce an

I|n for further handllng e.g., packaging
Shfigrpsuplythat if themeeasusedopippesiing aresthmmnesaatheﬁaaéqrértbe prpgst or product

aglgalég ];na? Corfti nQedé‘igﬁg tR@&%@&%omXe B? further handling, e.g., packaging or

shipping. If the comparison is not satisfactory, the product or product package may be

removed from the production line or another action may occur. Application and verification of
the mark may be useful in a variety of fields including manual or automated conveyor based

print lines, inventory control, distribution control and product authentication.
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renoved fromthe production |ine or another action may

occur. Application and verification of 30 the mark may
wheossdous in a variety of fields including maPOBUSING/031877

aut omat ed conveyor based print |ines, inventory

control, distribution control and product

aut henti cati on. WD 2004/ 038645 PCT/ US2003/ 031877 -6

Li ght - emi ssive conpounds emit-6tght in response to

irradiation with light. Light emssion can be a

r esul t Ltght @hlesmn@@areh emjt l'xghiein méspanse meis“ecﬁmtdmx wigrljght. Light

ARSI B LR ol st ERERL FenaB riteitor maler 08
&man@@neks Stpbéﬁﬁceﬂll&wﬁe ane “Dght-ﬁmﬁselveﬁorhlbtanﬁﬁl dsm\sd:d’lg:rem means

opert.i are uor es
"6‘8 g’é&'éﬁ’{f’ °“"o‘?fy'1‘ ﬂg% E’é’ﬁiﬁv‘“gé’f OPFE%SEH) thsy afe flpresgent,
%Mph@@m@m 8NumirRicehi @) SR trt@hict I Wigh conlpdRehdy ¢f 1Y salpleldr the
yield at |east one quorescent ghos phorescent, or

|Stalﬁ¢4ﬁé§b@ﬁ1@ toislh aipRSt o fluorsseepts Rbqsphsesceri Qs fupinescept £pmpound; or

%5 rda€3ST infRPR:, Wit Ar l%§§§ @r'ﬂat ﬂuo%@e?lp IBQBS%E&%&EM &luminescent compound in
I"4m néscent compound t he sanple product, the

sheasanhalecprodsicet, ﬂmsrﬂnd@d,anlr beth teaies eisromat thimmissienswivsiength.

wavel ¢ A

f espo n%% %‘oso}‘b %mgplﬁlg% Qﬁvagg)hlfq‘ﬂ%ﬁ%%gisegﬁ?&[i@g)d i é}ﬂ. Light

absmptpmwann bethn rebelt bﬁ@y pke&mubetl r@ﬁtlcaﬂylowh emihoal of sledat the lart Thus,

tl?ﬁ/%ﬁstep Hveﬁ]gl B\gy aff (E (s:cugsgg geIB f% refe{eﬂcel'%g Fm}SS'HE 8P {%% in response to

edealoﬁ r‘Wlﬂhﬂlglht fbweven tﬁe&}ﬁ@@:ﬁt&imehﬁon is hotdthhigediiothiswedpbet and light
ght,, however, tﬂglrresent invention is not limted
|aSW@W%C?@§HB@V“Q/ Sfht  absorbi ng conpounds may be
used. TR{Y 8s usB§ hdt&if GhORAR F‘l"%ht-tsaﬁlttv@ Edmpduh@NtrefSi8 RSbdtth Mght emissive
conpounds refers to both ht em ssive 15 conpounds
&empgynds aswel gsHichbabserpive ﬁ@m%ﬁ‘%unds The term
"T1 NgeL Pkt ﬁngeﬁffmvs eLisBEASER, maTR@Nsht b @b BFALRSHRSh MAlensity
absorption intensity and/or intensity decay at a
pad/or ptehsify desayet e ngytibularwavelaegsh of rapgeod hvapengths, franpane or more
T e TP eyl SFASAELY R AIRRNREE, | MBORR) BRULRRr product
packagg eAccAcchnrgl)d lemj)I pyoduetar Iprqdnctqbad@gman mammmmqgm ﬁa@prmt
'(':gﬂt E ﬁe a pg%ten§%i7 %{jaé{y:d\r}gfai%v% h{:rﬁgt;, reng?ns an |(§en{1fmcatlon as being
igganiiid driveithoundduRcratiumi dﬁ@ien@f&mﬂbmﬁ point Mdiri‘g(irudir other desnred information.
adul teration_or identifjcatio oint of orjgin or .
o her Thetern S ferr 5 Rafleos bt e Figpaan AEmplydEfingerprints of a
R{aRfdrd &1’ confnau &L Hith 8 k&ed (or PRANS of BifREHEMIM-YenBitive compounds.
flngerﬁrlnts of a standard in conbination with a
ser i e$hg rm psagtalq dypragierigict piolight resropet -28 appslihereqne refers to the light
CRIRRY I §bso$?x%n HEBYy o ARy er?l%r%&%ft% §$ch)?30r é%nge in SJHntlty from
response as used Herein, Tefers to
ent ssnom light- gehegbyquompnaurgs ame sanyple proft ehrypdlgﬁt aw&#g@r
intengjty dec QL A '
ror o TIeeD SaRrd vERRRE S el £ sEBvBLompound may
e apiplizt. package. The tern1 'substrate" refers to any

surfagce ontoq. whi itive compound na

‘i’ﬁe term Q‘mvmb?e means 1gv151blgé ?he nak % eye. al y

The term “readable image” is an image that conveys information when read by a human
or a machine. Examples include, but are not limited to, numbers, letters, words, logos, and bar

codes.



be applied. The term"invisible" means invisible to
t he naked eye. 30 The term "readabl e i nage" is an
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or a machi ne. Exanples include, but are not limted

to, nunbers, letters, words, |ogos, and bar codes. WO

2004/ 038645 PCT/ USZOOS/ 031877 ,-7- The "visible" range

is 400-700 nm The "UWV" range 1% 40-400 nm The "IR

range_is _7Q00-2400 nm _The "near |IR' range is 650-1100

nm 5 The “igblet rapasis AP9- @?(FV“ above, the sygtem and

met hogy,i syermiheyadolsgo appl y and verify at least a

portion 9f ,an authentication mark on a product or

pr odudhe PREkage isi01240¢ AB- product or product package

nmoves Lpn&g‘gﬁ”qa Qseti180nki ne. 1 n one enbodi ment,

the systemincludes a printer configured and arranged

to pr Mtdes;tnbwelaseﬂy@b@/el gy bitstemeand imtethpe icOPRIONEA & apply and verify at

cﬁas{j Mot at %@&1% atri)lerer Bn 8 ro@ﬂctgpénjagﬁgt M%ée%lwekproduct or
P EURRY A e |ca I on ice I gur ed

a}jﬂ@ﬂu&(baakergangﬁds thouyglea prfoyluqnhelnmqg Ah iosa¢mlmndinpdnt, tthresystem includes a

85 uSBUREA B P U Bl AR o

d@dét £porBbeofl :aGaihahlcatiat mak ph agutstratoand d vegification dsvineconfigured and
enbodi nents, the |ight- senIS|t|ve conpound, a

0808 " BB N e E S TH A8 . G otheriseon

| {py éll%ktbit@ B&h iR rinRK S BY Rorifitities devite Y chableesd fradicgon line.
to determne whether or not the |light-sensitive

c ormounmwh@éwnﬁr thp dehtpensipeicenpedapethe esuling pegtion of the
]ltalr\l}h;e{yl \NH ﬁanrk% mv1 Ele P¥e Rékell BROMHAA it rﬁe@ ydQkafaBleR®determine

_ er t t sensitive conpoun has been
appilicedr momtltehghewbstlvfaq@paun%aﬁ begndrapsty Arpliagh it thesubgtrpge. In this

y oépre?e}g e a’nay € lm{hortarqtlig H&Wneqlirst] \J/Pgtg{ere ﬁlggi tllttrrég%ﬁ \%%H}’ﬁgb{m has been
Syppli&i filarsubgpateyt aky arad sel:cmas;\theaetpbc tareat tppe and guantity of light-

aut henti cati on rrark to a substrate and verifying the
AP ESOMBAIE V35Ut ast a portion of the mark 20 is

shown.Askhews ysitig, 31513 dnﬂibldldlﬁ?bﬁﬁofaheps“ystﬂme“br @Blylr‘g(aateadmla@omon of the
at a production |lin ter. 22

aqﬁl&eat,nqagﬁxg@arlqtg aﬁyE?ngte g?d Yeélgglgg the Bmhpriltg)ﬁ ol&at l{:zﬁga pg‘y 1on cgf the mark

auLAR IMhak i TBmklud& a%?m{fbr suRSAthAE & aﬁﬁodu}:ﬂﬁ\ line 24. The printer 22
substrate 28 may be a product or a uct A package _and

. i is crdigied epdaranged qqyrlantéqggf@tgogwmqf agt,}pent‘mqqulﬁmifg% ona
' %ﬁét}é‘{je%ga THE QY5 Ak 2?‘?\42\9 bg’gprogﬁ’& Br 4 Huctt Pfck%é%ﬁ §so8itibfed on the

nove ownl |neaong direc I ne .
dwrewsemdneaﬂowélchme nmludqta@onvgmrrw% 3&tsu¢@h§tth%‘irl\'é3t2153 is able to

1gggtdo§1%g§% %lhl\&/ﬁ?dl gn%g&;) ss%gﬁdﬁgﬁ%t, fh@tpﬁnttepprfirﬁ’§ i@kt one
light-sensitive compound onto the substrate to form at least a portion of the authentication
mark.

To determine whether the light-sensitive compound has been applied and whether it is
the desired light-sensitive compound and/or in the desired amount, the system 20 further
includes a verification device 40 located downline of the printer 22. The system may further
include a controller 42 that communicates with the printer 22 and the verification device 40.

The controller may be used to compare the sample characteristic or light response (which may

be light emitted or absorbed by the light-sensitive compound) to a standard, such as a
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anmount, the system 20 further includes a verification
device 40 | ocated downline of the printer 22. The
systemmay further 30 include a controller 42 that

conmuni cates with the printer-82 and the verification
device 40. The controller may be used to conpare the
sangpipenichidingopantipsafile 1§the|lightrespoess popresent fish éHs ppaymedyhat the

A R T EBIROE 3 bt RSy o

R étid2 QI0BE0 B 1:885umed8hdt ithegerrgat ilight- semmtfwemgnapqnmdntas applied and that

file. If.the it
S{Eggﬁ%at a[uwg{ty fvﬁseappgﬁ(% S'fl],e avgrép ?aﬁgxil aeafg(rﬁ%%seﬁr%ake sample readmgs from a one
| dr @htire BEABDhE brvehe GAFRDIAI sublsifraté hel f’rdngifhbser reaﬁx(grs,&&)mpute a level of

conpar es fav t he standa then it

Sl Uit AL Eat Reate T EGEREIaET 6 e T i as
appl i egaduntbnt MdtontloNer 68T HeBEd tdURDIblidlPWake gﬂﬁbﬂrﬁ% corrective
The verification device may take sanpl e readi ngs from

actipreshguld therpghenticgtian mawde drengddo h%\mé vaiiidedo rl 1§ Geydtof g & may

) h k h
%g%fal tgg E?CﬁtHeZ%QO tgtﬁgghﬂ SO g%@g%?plgg#?\e&:thg%g? grlattlcatlon mark to the
embsigle, mayeotréntedndn kddltsonvténp céritestler 42rmaychdimmiupivatetwids the printer 22

Iler t I .

SO B PSR BRI Sompn s o e
aubhiaret iFoahdrahe pramér 23enayeerwbd stgoalbﬁromohe apgirolfer dd to afjust the
contro ter 22 to stop
dP?ﬁ??HbmgﬁnéﬁgﬁM?ﬁﬂxgﬁ%F?é§¥w ﬁm f the authentication
mar K e t3@mLbaypaliisihéladicanihdicdier 44 atiat e@h@dnicdtdy with the verification

addition, the cantroller, 42 nay (of0) h the

e ioe 49 ans if degiredypainter &, qiiepty QL pViaeR W@f ﬂe*t&d@é'a%u?ﬁy be used to
afdiedte fVRerQi heltieBihe 28BBRichtionGn HR ERGHAEH. 8PdHcicbolitehtthe indicator
substrate. Further, the printer 22 may receive Si nal s
frevitlesigederarees|lighirindicating newtyerified opeerifieyrasppestyelyy Of course, an

| QbR naﬂﬂeg‘ 58mpl e@ FsRALGE £ dddRion W&k rv%tl'c@ sighile

system | so 1'ncl ude an indicator 44 that

c o muihe a@rét@l lgvi 42tmaytadsocemimunisate iwith a pBodyetiandme 40ontephidr, (not shown),
'Icﬁ |ts§§ [ may e‘tpélg rg@ rou%gﬁongﬁr{ %Srrltl‘c;{laxo n Yﬂléare%%glt Eﬁ?)luld%fxe é(grﬁcatlon
Wh:etch ardichteehan Utehetrhbmtmaﬁmronarhwﬂot vegifiedrthdn thel prol:lu’ptlom &ne controller

STBATTER g e B B3R B 9650 v

rr@ﬁ)l@&ﬁﬂthé%hbﬁtragis ia0idhtsEas RARing aflilt heth&itigativin nﬁﬁilkl the the production
yed instead of or in_addition to the visu

s‘if@r‘fa!m“?h'@%%rﬂc%? pepveys 3t Aistibge hesRsHE R W Rirasehhat it not

pJe‘%ﬂH)S&d &'@hllpb&ﬁO %Qﬂ?&mt hi2h tHaR VhatSHRWRginally2desi@hatéd. $61 efxample a
may production line controller. In th
r@@p@t‘}ﬁed %lhii@m@atl n@vvaanfqltera@m\@mroda@twnd we; Weipl merbe tnaeih chute or,
t hdaR shilvg back t
SRRSO Ths I b A ik O e o ko
atbt b@mnnreg:dml magn Dliméucftl@ntllh@to bhamilntedg Eigher thpecontroller 42 or the plant
ate  In this res t

Cﬁ)afcf%l; be user P/ro rampi hyth at J{hlhg iﬁ?%%\tlr o% ntﬁartn_zl rekautheﬁtlcatlon mark
tib eotnbﬂehﬂ Ot mcm Iproperly apphed the user may direct the substrate to a certain disposition

depending upon user desired outcome.

The verification device is disposed on the production line at a distance from the



line controller may direct the conveyor 30 to
distribute the substrate to an area such that it not
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was originally designated. For exanple, a non-verified
substrate can nove to an alternative production |ine,
whi ch may be trash chute or, thernatlver a
secondary line, where the mar K may be renoved and the

back  t th f th
S%'u% oall% ﬁe su, %raﬁe tglbgﬁ?reﬁ*géza%hg%: ng%go aqtht@gq:cgﬁ'pmdpq gyrounding
45.’rem,rsu<ﬂhae uﬁin&mﬂed iBORnE®I foRt arBiynt MghtU $8EneRnB AR M S erification
S t hat V\ﬂgn an i ng{ cation that the authentication
n,gervkce%ntlagt subsigatp-g anawerrféqboﬂmfﬁé ltl}ey/egg(ﬁgplp@éevlqehg;posmoned
ustesut MBI Sre the stibiGate UMRbERASrdafer Br E:?s@ (ﬂéthcg 'n‘?ﬁ?%§ 'ertngfgped as the

dependj ng upon user desired outcone. The verificati

d%rﬁe@émvgmep &Pk Baiteshingiye rospest Us @h(ﬁhﬁrlemh@dlmpntathe verification device
dingy 885 RankiheRNd

s ub%t rate to atg‘l;]gewéq91 %qg ué)sgl?cgté rgll??%rgé\gfgag%g)&%?venﬁcan0“ device
vandroanualb sgan ¢aph:arb§trat¢rpact f romthe surr ound| ng area,

2u g h eﬁﬁoﬁﬂé Rkt ?&gg {}I | C Bl té %e%cm 8(2({7" 88)|r]rp an'grolemngne substrate

lllﬁbgth@VQLﬁcatmndﬁwbé‘leﬁoreXquﬂe nt’eﬁbty, betdhﬂrablem fea@atiésn, logo, pattern,
devj.ce I omth substrate,

a?r qnher mhorrrEl? tbcotnga} glm %8 g@gi,ord}fqélileasHE%ran’}“ Be ll‘é?ﬁﬂ eW@@nment the

a&rﬂﬁhﬁmﬁ dpvies@ntbe b RI&NVelyQ®inpls d&Vde ih Wiich &} pfr&deddRio® absence of the
é&?’?em I n anot her. enbodinent, the verification

cesting Gorapound 1S ARGIHEF" BRoflice embesiment.rib Vaification device can

PredighisrbdRBinkdrMatioMuKIEEs tHBYatd) @ikn@ stoth%e YF fol:eftfoﬁ 3k }ngﬁhfacturm g, the
device _and manual |y scan each substrate. In

i IREpgddistribution phapnabeor gays ptheyislesired on forzatiom (i m@n b¢ accomplished by
| el et § i flcation

e\;l (rgEe 1%?& eie&%‘p;ﬁ%@ht? Hpﬁ%ﬁ é{,g‘t‘éyg‘i"&g}b["mt‘é{%“'d he émployed on the
chubstigte, Withgash lighit sersitive COm(DOlmd podviding & pdlmﬂeauoleoaof lnformatlon

%%@lj a&‘&n&}r& eﬁ%rl(@e(? fnftg fil'l!}%atl()él d%vnge orcagsr?clggﬁ éontroller so that

one e eri | ONn evi
rted detviog ehtyregdl mﬁirmamtawsmg suntab%hbc(hhlqhéb?, syeh @S etiesl ddpattern recogmtlon

nce th sensi |ve cqonmpound, i s det erm ne
HRHERGE e Lt e P b Vi DB AR Pcse o o6 well s
\tm‘uybglofmghdwntltw&tfoﬁfpﬂ&{d R8d BUkdmak. t he date, tine,
sourc | oc n of panufacturing, the intended
di str %ﬁa@ ”Hhm%rﬁa rfBf vergicatigndeyicsd) isdesaied dewn line of the printer 22.

ITE @isEEd RParathidithe fAYerBRd %@QMahmlcst n]0§crlt1cal as the light-
di stingui shing between a plurality of Tight-sensitive

CORSHE REEPQURE fecdangt be di befntsl bsipgdenfied: He ligeidhighrmbetive compound
W dhpieRah |1 ght-sensitive conpound providing a

part| cul ar piece of information. Further, software

rray bEurgheplag yentidnad abroee ey infink oizdyibe nendered menper-resistant through the

0 t.hat .. the devi,c
SO0 Y EikabR 00 Bl B 8 B Pl Pine@in s O o erion o
slnovpaln‘tae ba ld’ceted)gefoﬁeloﬁ after tiRORITiCHIGS devIdre TV 6riel dhibodinieRr) the UV cure
dev locgtéd%%so verli Ihe Si z{e} and shape of the mar k

JEUGLF O ‘fey'ﬁ ation dpyigh PudR uRg 'W@CE%WM Rgjpreferable to

pheelthe UM Qige @Ik aftdsthe RMRatddR delige. Hor ekdnfhld ¢ d :%ﬂneé’atb'le%ght-
devjce 40 is |ocated down line of the printer .

sensitive compound is applied to the substrate and it determined not to be venf‘ ed, the light-
sensitive compound or the entire mark may be removed, thereby returning the substrate to be

reprinted. In this case, it would be preferable not to render the light-sensitive compound
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The di stance separating the printer and the
verification device is not critical, as the Iight-

we@i039386@5 conpound need not be dry before bei neCT/US2003/031877

verified, if aliquid light-sensitive conpound is

enpl oyed. 25 Further, as nentioned above, the mark nmay

be rendered tanper-resistant through the use of a W
curabl e overcoat on the |ight=KEensitive conpound. The

W cure station (not shown) may be | ocated before or
dhmper-resigany eniilfif krabeeorvedBed. ce. 1 n one enbodi nent, the

W cur, IS for the v

dovi o st A SnbRERLIRONT BhRol MEatBhor Rt 8% o be
phadifed lhe/ehlv amanay of taff'er(ent l@ht—ﬁlsmmcdnﬁlbuﬁds@ﬁdl subBtrates. Depending

i B Pl G5 B Peing ) et GO et o1 e Bomihrogprincaion
ndeWict Cant® ni&fifidd Bdiaryingahd dodtponerBEdisplbyed ICARRAVOEMEHL, the light
t he eqtlre mar k g@gﬁbe renoved, thereby returning the

SOBELEES. o5 opend DL iEtion Sofby .o iple: TR PEoYsd from the

pregfiedaRk deviedndtrép 1 4N IR c&rﬂﬁonkzﬂltg E\Ilt‘aﬁlg '?(?‘{/etrify the QWHQQ-sensmve

WO 2004/ 038645 P / US2003/ 031877

tcampeynd: ddirthera¢pmpgpgnts ofithe yea§casion ﬁev@rmzm l@cﬁleCIrW@dN@hanged For

'&%1?1 CGhe veriﬂcat‘f@%eb@e ﬁngfln&%gé ob%m L onents and ? rogrammable

verification device t can no arto ver 9

vampatey thaff adglistsftlesr eompomentsiio deeat metrcs\pensn:cfmpoubn d@lrahhght sensitive
tes. Depending on the light-sensitive

%%ﬁ%%%ﬁh(s) as well as the desired degree of

ver i f iAmatxeoplarytpnecessson verifydtg the a;ﬁ)lidambin@éa aark de substrate will now be

dified. varvyin .t e oyed. In one
AR SN T T L
dessitivicRbMPbUNAR isePplicdas e sitRirate NP, of lﬂﬁ)t%dhﬁlqﬁﬁrﬂéwi‘@ed herein or
é%@frﬂ@\é gl&![augg ?\{tg;(t? gt t\c}g\}é:lgg atasggerggqgflégggphe\ém 1tf desired, and at block

lT08the SBREIstcLNE, if & AFRNIREIer FUELdI8H thiCRAREE %ﬁ&r@fm& Bc,erendered
verification devijce may be el ectronically changed

dumpasiresistanhes deaqribed besein. oAt bleck LS, thaynarknie Verified and at block 108 it is
Ql'éQﬂﬁiﬂmmtﬁer?lﬁrmﬁE %Weﬁﬁ@cp ds (‘fl’esaji&)%g %WWtﬁe h2rkGo Ué?{fteg as being
that adjusts t conponents to tect the respons
fepaenttahblodie $1(; edighdl ghay be given, if dﬂenredcts»npdacanedas sA:h At block 112, the
%é@%@ 8%5%}1@{] ot t?lg PJOS%&%? Tillﬁeg PV(\)/Ir Eugthgrg'\eag@?r%lbéeucﬁ% ]?aﬁkagmg, if desired
Kﬂbé«Hm¢emﬂ@xﬁmgmg2fmﬂnaubmmklmgo the mark contai ni ng

the one or | Lght - sensi] |v onpounds i s applied )
t ot nooudhiE el ol ot ot e IR A dhiteE nad OB ek s no
hergddthen affiodkhas, d zﬁgn@t Mgy v gﬁ@nsilﬂki&ﬁ’@di Qo indRX4fe as &lch. As discussed
bl ock 102, a seal er be applied, if desired, and at

Bt the spbstraie ey e be redi'fgct%tp@aw e rpark ter the pubstase peghown at

ibfock$66!- Ait&ne&’%l? dXRIBRAbed Heln TRIKirdBdhe Q@osfr@t@ Q’ES/ 8removed from
tanper-resi stant as describ bed herei n. 106,

rorediction ney gy Sho vt ot 136, DRasGRSUEGE A thet sroceed (0 Have the mark

%gélgfi,nrgsrgﬁ&?{\%%{eﬁab% opﬁ“tm‘}ﬁ |W$clS Yn%Brlr%:k ?’8{* exg’ﬁ%lg ea%% oclp ?& the

idudty kmatkl ay be Smgmai frqmsayl\é g;sg:&lt:gmalflloék tsifrdedred tth)e substrate may be
dlsgcl)s%g £ I?Sho‘fi}é%e apprecxeﬁecp t%at t%e %kegomg processes are exemplary only and are
not intended to be limiting. Thus, any suitable combination of the processes described with
reference to Fig. 2 may be performed, as the present invention is not limited in this respect.

It should be appreciated that any suitable verification device may be employed, as the



20 substrate continues on the production |line for
further handling, such as packaging, if desired
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Continuing with reference to Fig. 2, if at block 108
it is determned that the mark is not verified, then
at block 118, a signal may be given, if desired, to
i ndi cate as such. As discussed’ herein, the substrate
t hen e redlgectg 50 apply the nark to
BT penton s ios e (b8 b As 5bov™ e Priabied iapshantic

d&is%édﬂﬂﬁn REe6:R dinbobiimed €8t @M ficatiDF dSHRS fniR s BnfIBY oblﬁ tEe verification
r noved from the production line, as shown at

leeff}dncdydss 2 entisalpdgekion ’éﬁnw%@é@w sovrep s and héetncmrm As

oy o, 8158 b MEIOF Iy,
nﬁyd%@wr@dwwemgtb nhightdromsbe tlgfatselrceﬂdctskﬂmbd(l i gl‘12~4¢nsitlﬁ/e compound(s)
d&ﬁhé ?L%strzitg QnélV%%EE&ﬁt%ﬁ rped &8 gs ngggsg)gjésg) %tge tht sensitive

e appreciated that t orego P

eQOBTmlHad lyl deta¢tyd byttie detect@G4naithbuphendese lightBeurtéd Rishdwig the present
ation of th proce

.conbi
dlgg%n’rtlo o? Hpﬁecp lrngl'] I8, Fespech 23 taor[gltléat oRe Q) tgg], oY FREHAY be
asn;:tlbl)edp ﬂ“EsEgl{t sbunseandyl ler steddyRirn,|strbbe @ dlabi) défdh§ing upon the type of
J&%?eCt | t sho&ld be appreC|ated t hat any suitab

Fefnélé]f/f: EHRPS Hse nﬁyt Béesg%|w§&tenhggmﬁ@sm compound such as a
2&@%@%@&4500??%%2&9%&@3&@%&& thd grrdafaﬁﬁg nﬁht' s'l:_%ggt i on

is not limt n this respect shown 1 n

whi ch Tihg lightseyresrad may bg @kﬁhég@ﬁm diede, whichmay errmejdncnrbmnfrared

afgh@eRiind diGRk 'opﬁba[jﬁn‘ﬁla&g 'llgﬁtré {tifig Glo0RY %:? In %IQL eit(&]ﬁoodlment the

verification device 40 inhcludes an optica

flighheousg may bejadaser lightisavece5in cithartase, detlgbtsonrcsp:ode light having
wWabs em ts |ight havi

daﬁ%%%%?@ﬂecesté th #f%ﬁ? !)r] r&?& dglﬁ%ens lvg comgo élfi%lnn{]enlgark og 'the product

welpaldectgatkagingght fron1the light source acts on the

l'i ght nsitive co nd(s the substrate_an
| ot THE D, SRS ek Bia inghlad A p iR ik ssn i apg bandpass
tol eutbifgilter, sefiisdr ah umesmearwwue@gﬂh of 16kt eRfk@g i the s ht source. Thus,
det ect r 54, h only aone light source is s

t'h 8nep sreogifpent. 'BH Filisr'56dt divpasec den the fing of llrgéts@ﬂé%mg from the

a@hm@n@e tshap sﬁﬁzﬁble( &clation 18498 Hag Bio @@&ﬁ;ﬁg&d '@%c&ethe light from the
The |ight source may be a stea

é‘gﬁb??émér Thq I8 8 aapherenared betp‘@ﬂl thp églntyip@CfoﬁZ a_nd excitation filter 56 or
lnh e 188128 'aﬁérvtﬁe &ERITRRY '?ﬁjtetui%ea ﬁc[lé of lj Iﬁ%&%ﬁ%the verification
perSIStent |ght sensitive CO
PRYSE hégheexidng the denicsumey, pamibrroagh etxntlplogfiﬁ after the
| rr adlﬁ?‘]’; {éér}‘nﬂitc%tﬁoql%\alcg lggt%a%mllﬁr?y n;gclgcget ansﬁ?ﬁsrspwgtﬁtﬁégf(? guc*l% as a
|bmidpassexd cutbff g]lltr- enfiiltet hmngnddsied egvelengiteal lighndniiat®fom the light-

I n.an alternat|ve enbodi nen

ts%rgnlv'e c%rﬂ?ougg g}: %Jgst}:?gey 13%15 AN pueem op‘anq{ the siission flltgr 66 is disposed

G]ohgl ehe livaselight bRitliniidm §1e Uigkesepdi m%@ﬁl%ouddgmarh e RBetdP A
Eﬁ C|tat| n wavel ength of one or

c g2 m&aﬁagmplﬁyqdﬁe vt e ightfrgen ibe fehrsensitive

Qémﬁ&ﬂg UThe RASEBEAEE lockR@ b\éﬁfebnﬁ the @ghtgﬂurggﬁ 5 A0BY filter 56 or
al so include an excitation I ter such as a

B3N aﬁj%;gted before the excitation filter 56 along the line of light entering the verification
device. Light entering the device may pass through entrance port 64 before being detected by

the detector 54. The detector 54 may be any suitable detector, as the present invention is not



or cutoff filter, to filter an undesired wavel ength of
light emtting fromthe |ight source. Thus, in one

wendedsssent, the excitation filter 56 is di sporeriusi005@31877
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the line of light emtting fromthe 20 |ight source

52. A suitable excitation Iens 58 may al so be enpl oyed

to focus the light fromthe |j{ght source. The lens 58

may be | ocated between the |ight source 52 and

e Q frer t

e¢r§| e% a%\ ittbﬁre]s;!)e]c{ eggargyi)le oFP%’thtgbelF dne&% Il 9 f ahzwtxe cou{)]{: devxce (CCD).
t Othenvsithlfle datdtars, sudeaslacfe\/IOS ogPV Temby bengnmh)&ddﬁw Ime ofmght of the

th h Th ficat de
i o 2P Py on B0 R Mg LR pitflh et 42 g vis 9
268F theodvieas SAQEmEtWeCyf theflint bBvight fnay bé ﬁttaefonq\ﬁrpeM@sﬂar raﬁglle relative to
wavel engt h of ght emtted fromthe light-. sensiti

clhrpBmef by S'@Erbaé? r§¢ deviep{gnayiafso éfﬁéldéﬁﬁealie%ﬁt'eméﬁ located to focus

GRS Sl helthd V@ircBdni &yidd. sposed _ al ong the |ine of

light emtting fromthe | |tght sensitive conpound

tovvar Pihersopppreatsgmploed Byine udifisatéay dgyice that g gotghowmipclude, but
ﬁe&%aﬁm’nﬂ%@% OtVQl‘CS%ngE E\ﬁi Jo &héonfr éﬁ H?l% nal lines.

1 ght-sen ditlve oun ens be [ ocat ed

bet weets mmomdgﬂwves ounrao/é)e gesirablel tcee&engeaher vmlom ¢anepon&@s of the

O ev%gt ntﬁl}{e {%g de\gg at%% selg%cplr - SC%?IU%%( u#u? nl'ﬁuls ! 1% %rrle e5rr(13bod1ment

aongot e T et fe Rrer s 1cat'l' on

dayistigle dnb@hlbmﬁmexf ieﬂ@si filerschad Ihghat soerge(plassy telreraongd from the frame

e ance port 64 before being detected by  the .

oA rerBipY soRed adBmuT B Y AR B Sl gt chosen light

deheGicompasnd. he pftiasaNthe frBveMd DR of the M@ht s¥¥ce(s), filters and lenses is

2004/ 03864 PCT/ US2003/ 031877 -12 limted in this .

r@gﬁ@t{? to gwé@gaqqxﬁ]pénqﬁxf topedenevap fremdhe fame  Apygsugable mechanism for

CAIRWEY tﬁ@é{ﬂhﬁ%n@m‘(d S@reﬁq@@@)may bgehl%l'oy&ﬂ la A Ipﬁesa@meﬁt%ss not

such as a CMOS or PM, e enp The |ine of

slirgitad ipthig rggpecy éi%ewwleﬂﬁy fl@@emawam%w@ aguitablfesiottatow the lens or

t

aﬂ)r(ll%é Bl ?h@ s&ﬂce&gg ?odczl-?gg{t% ?I&hﬁ‘?lé?ﬁg?lﬁ\%{hg Lf'r'a?ih%. k%|uﬁ£eb¢eolf00kmg device

sihghhe @m@mét@tol@hnovmmpwem@mﬁlaMr angle relative to

5 t he pl > tr [ sQ...

el ude JARe 3D aled TR Bl o o B HE8 I B B giionca ona

esnftarié stand ‘me)r\tlmrhléeit@ pitdecthe dheice @rea sudabie pogitisrpesind s the production

elggl oyEd bﬁ‘tf‘t'hﬁ verification device that are not shown

i 1S BIBOVBHEY "B ot necessarily limited to, a power

SOUr Cen adtfhe ellhd@dxmérﬁﬂhé oérlfeﬁt&maiadncéisgn@dndl ds@@ﬁ:nbéﬂﬁm commonly

nmenti oned above, i %h desirabl e. to change

VTR SODERAIRAE Rt Eatem eV/39. v vhieh tsdefehn @C?rﬁ%raffé\lzpre@ by

tx@fei%n@@m@ﬁ%ﬁﬁ’re!y‘ ait wﬁﬁ%ﬂ%h} doHBriSOMR 4hor s-mxll‘ﬁ cothPor®E as those
nbodi nent, any single or conbination of |enses,

delsqr@re% with geferergistto Eigut-de pasticulasy the wandsme/iaglude asraxeitasion light
Edﬁg?g(c) $ifters AL 1s4S 2{;? Wd S8 tﬁ%o&d Q&U&q%ﬂﬁmmeveo%g v&ified, or

teristic suit or ‘the chosen
senietsiatienarprap desirdd. The qzautatm liglspurtdmmas mnetha hightesaysitive
22@)&3%1' sggp{he agtfnf:rﬁlcgtf(%? emacrié 6% eurc]ag ?es;l)c%lgg e?l‘ll,ﬁ)e\)/((él C?tif)rrl g%!]n source
tih® Hereith®r.a cAhgterst Boiired) lsm:hmacbhamt simittdto, 1 Sglatdnining diotih@ ED), or an
;Sg)ggrﬁgtnﬁ%}\%gﬁ?&b{?e% nﬂtgtmlte)c/l to, a lasg;p (}/e:(:"(s:iD).al§ iltgrlg%ay also be employed

to filter undesired wavelengths of either excitation light, emission light or both. A detector is

employed to detect light response from the light-sensitive compound, and may comprise,



limted in this respect. For exanple, the franme may
include a suitable slot to allowthe lens or filter

W®@RookisHsts source(s) to drop into or otherw se POTOR2008031877
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the frame. A suitable |ocking device may be enpl oyed
to hold the conponent to the frame. The franme 50 may
i ncl ude nmounting holes so that,{he device 40 can be

positioned on a 20 suitable s{and 70 or the like to

dev b
tﬁ%%uF {) S%:t{OI% a sfoone gﬁotgfg océ ao V{ﬁm?lcefcfl tn|1aoy F e %p‘rfloye% %)tlplc?lcate that the

enngmslenmm corhfe@nd af Vdrifiedbi iacoreeny zq:ehecs a wand, as

described in c assi gned, co- pe en

o 60F Sioshel g0t e PP B R BT Es?%ftéweﬂf & hid-held
bytrobd, @fcBra B&Lrited mﬂﬁ'eﬁfbhbdt@ll:}’gs TAf 288 REm ANy el 8& pending U.S.
the sane or sim|l onpanent s as those 25 descri bed

w2 AepléiaE%%ertabNm %/55§ 280, Whichyis perenydpcorpasaied\bgsgin Ry feference in

| RCdnEey. AMe @S Fikd by PBIubd GMtiar BRYE ALY desciibdd@bsve iftfreference to
| enses.” The wand may be noved across the substrate to

beigyierbrfeflydn therFigwpnde ersbedimen af e “288 anplisatiern themg@fication device
eCLiRL g?ﬁk; L Blops Qééérﬁﬁ% anembﬁeeo&dp %1&9@%% ge‘j{‘@ng}yvb%dy or may

conpoun t he aut henti cation ma
rl@sfpomﬁslewthTahdurekoM distreta bbilygharts.s bl prebe bedy inslided arfeer mare light

Cs(?)rllfe]c%se cﬂ?ﬁog CH:BC(‘@I i & de r(:%%fﬁ elHéodE]n%nt éh{n 1% d(HJtrc%s are provided by light-
Sanirtng dnaclas::imchiss Mbdd]l Nuatbert HhMPe?cBHS Golddy IHaes&hatt lehckm‘e, California,

Shariet g ar st he Ramed bR G0 diods s infisred lightemitting

edTb&s] Binlalterbtiv@rentbotihent\tidelgRGboe Sy beAPO Yight sbrce. In either
detect |ight response fromthe |jight-sensitjve

B mrhght SQHE ﬁ@ys gmﬁ'fi\p%an RENBIGD RarigHhsof one or more light-sensitive
R poad O3the 38! oh the ;%dwtt)hwauc bé&&g’?ﬁg cme p@beaslsémp Ray further

photodlode An indicator may be enployed to indicat

tinelde sqarce filteprtsuehegsdiandpags o SHpBUErsi to ispdaty o edengins of light from the
t
v g%?:‘?%oru?z:% ' ¥ns80 ledhedg S%,m@etag Q&J%%E leﬁ&p ggejch rﬂg\nih%a t1 Jl E Tl éength with

I cation device e construct
per thsm @mndnera@cmjse@bt q:rbimh faprn iﬁlerl?@heaoewcseattd@lslélfgws lightant a
deﬁﬁctogg e gr aSSI &St ségy@endlfg% be\'lt\lﬁssﬁd éﬂ%frgz?hg fr:c])tglbsyight. One

| examplo@f atiﬁdctchﬂﬁ eblinrgbycomeé dévaseqE€CDN Modsl Nmﬁliaeli' eI59308 bk by

e SSs BNk P 5! Ay SPIRRENL S S SECLIBGts v, may

ea?!'\?)lcg/e@ R e [¥Ei6H f‘qér §OR as ZBAIFRPLI R Mfer (Sr@ht absorption), is
rification device includes a hand-held probe

ve
A58 Rt EXFREP TV RY P BEh DRy emiRHPe FPeRiER/dusdo Hehismissiop from the
gg%)( AleofBter, REcH £ brﬁqb fLrb'Iaa la&'&ﬁ%lhﬁny cdtd wilh fep F(;b@ assembly to

parts. The probe body inéludes one or nore
1®m@l@rtl@elghdresmmset© atfingergiint. In a preferred

enbodl our r [ ed
emitti ggenénotﬁ lt{é’rﬂ%we ex%x ?tm% d%)()xeeu% ﬁﬁ:ﬁ &g}{xfged%s Faamera
biesdribed @ith rd3perk arfigs. Call 9 bheataye-mdbionedbo-pbndireyl.Sr Paway

t be. i g m.tii es or, near
Reetisma P35 56. oD e st st | SRS SRRt R pication,
tth@ﬂévﬁc@hﬁchﬁﬁyﬁcﬁﬁpdﬂ&%s bifilar tb &8¢ ddsérdetl abiiag @ell hdla processor, such as
eal lguji?sru Teampad, coupled to an image capture system. The image capture system includes a

signal processor, such as a digital signal processor (DSP), two detectors, such as that described

above, and a flash control system, such as light source. One DSP that may be used is model



case, the light source emts |light having an
excitation wavel ength of one or nore |ight-sensitive

wd 20eosgeauinds in the mark on the product or predrnws2003/031877
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packagi ng. The probe assenbly may further include

source filters, such as bandpass or cutoff filters, to

i sol ate wavel engths of light fromthe [|ight source.

Lenses, such as symmetric convex | enses each having a
iameter., focu

HPE Lo SR e DBE TESS SHAPRRGe PSR A g hiber of

T Riofs ek BEHrB¥idin©RA sePintérRICE, wHidhSHE, i0610de SHIMY) Wi&)ﬁrocessor also
al so be used to direct or focus light. One, 20 exanp

FEceptsiby wagey frqns thg RPapigessess i imagas o e!étlf(geéb}hq\kéaaamund from the
8ng 81 depab @Bibksftb Enabléame Js%f t%edy tinguish th
USA. Eenlzg%égup ? g%grg deltmgg{g?)s such Sas rgl CMCS o i mgms ©
rtagkdoeund fipmotie Buorgssend magsi dhe ploceseqr may eatmloy \Hmdows 95 operating
[
SOG4 QAL i Skt B0 p PR el o
Spmcb may delef ang idténgity areimaydass forfanydorative. Prpé_'cprkl?ly Ahe i gh.t source is of
nt r1?1 eltgg[y {Q é@?ﬁgf 3131'% 161ten§§/ on 6%eamr1$651c%nnﬁv¥av|%l% snflrr(gng%h%r%wgétt-ﬁnsitive
to@m@oﬁﬂd@ gethar theiémission ﬁoehbﬁnmbh)awavalehghmh ibe egsolvixkefrom background
verification dt¥ i on tructed _.as a
e

SRR o BB B po0 AL T JEEEN 5P ge Tan 6 nches avay. In
ahie ¢RibBRMENOME @x&t@'ﬂcﬂﬂigﬂt §firdel. 1530f sE’ﬂ‘fc%ﬂf mteﬂﬂ@ sb @Iﬂﬁ th@ Iﬁesultmg

No. 09/556,280. Briefly, in the Fig g £
FPeqtiignay g neapfsic & adisshce, for RIS B0 1 Ftuwégout e need o

%%Qﬁg{étfér tﬁbl@réuﬁ\ﬂ einBstoROREord eRBbdiRest, AbERirAma Jiet&ﬁzd asa
a processor, such as 30 a Fujitsu Teanpa

u
afistinea gburctarfourest.s jaanether qih@dulrnméhq;wmt@r@ysqyzsgﬁ@ﬁspd as a distance
Qﬁ%kggg§<% signal processor, such as a digital signa
processor DSP), two detectors, such as that descri bed
above It iatucbeaappieaistad tenanyclitablestegivy mey bhiemgloyadgiverify the

S0t Gasshaemer R0 b4 15 ST il TBREDe ithcpisaion nar. s he

|}fﬂé‘§eﬁﬂlﬁﬁﬂtlﬁn is lhay lhﬁﬁe,d il thix@spedth Thpy, degagiotlasdesves described herein
provi des a numnber functions such as provi di a :
(R FXemifasy priyand %ll@ﬁ*nﬁa?%ﬂﬁt&% i2bf agrapidgpm e ibsorbing

RIoRPB SRR MaPbe thad @GERIUnS shifBlel iMBERS tebirdqle! BEilAR, detection of light
processes the images to distinguish the background

famgted fiam the) |l igh-eaudyn compagils mayde egioYng ARy SH"WE&émP%ing technique

F&%@N&’s‘%nﬁ&}k@ ar ug“ra%?iapalr tnfiaRQ, PSiffier ttré?lsf%{)hﬁéd iRFhed RahRB sRectroscopy,

background f ron1t | uorescent image. The processor

rteye enqjmyﬂt@rwen@mﬂgorgsewehumneﬁ@nces ylsqs@mresa@nph #istisible light

ot her s

OridEing >thd &l oS BFEBLds0Y aﬁy&scgém%@g‘ﬁgélr%t@ghg%/n%%anyg&tes

riagomm ffomr thanpnodeeaactom aAnd @meérsnalbtoya samhle chirgdteristic, which may
ﬁ%r}g%gqowalafi thtﬁ g.l}lélg?l‘glgll?} Sk ¢ i it %rlmé Hrd)tf Csrtcfergas in t@ehcontroller or processor

| dr@tredsiet B $érhdty Rost CoMifule Akbassarididibdatable. emhs mttelnenﬁhmmment the

absor pti on) mavelengths can be resol ved. f f

2B B GRRTORe55CE B IFRIFSOY b st FFTRYIET ViafidP callg thigugh for

adxhlel Dol €6t doBRe f ot sMmenitAARA lifkd MHNRSIs@lVBYch ak B direct data
this enbodi nent, the excitation |ight source is of

Slifks f,;aéqllgtﬁgramsml@wg, Qc&axngbcapﬁé&anqnﬁéﬂqnegmrtop%transm15510n or cellular or

digital communication. The communication link may be a direct line or through the Internet.



spectra may be neasured at a distance, for exanple, up
to 12 feet, without the need to conpensate for

whamkgsssud emi ssion. I n one enbodi nent, the sSpenUsm®03/031877
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may be detected as a distance of up to four feet. In
anot her enbodi nent, the spectra may be detected as a
di stance 15 of upto S|xfeet is to be

appreci ated that any suitable 3eV| ce rray be enpl oyed

Ve R B S ML Rapfirh By of e
rﬂﬁmlﬁger mpwmes Er esenth i nvent i oln i sdnot I | m ted in

this respect. T t t

O N R e

Ghe hdrabH oﬁkéﬂm%wﬁg #eizReschdi@Ricombatdly) Rthe@Broduct or product
conpounds may be made usi ng any suitable inmging

tracknge qlneone sinhpdimentythe arplisater ip A prgten. |Ag1¥ttypeéﬁﬂl{*t@focafl g Hyed, such

t PR HiteMBYioORatTR JBntttS kiNdscRRBY; d

ZE%”L ﬁmloﬁéﬂ&m%bt echni qgerf5 SSC gs ?n ?a? ed, l ngar e orp

|mfnt1a,g,ed thefpgaserit frfverticads ndtdigitee in thisagseeasr Asernativelyathe sark may be
ct r 95¢9, I 1

frra @ Fur%l’ﬁeesg}gelz{r;ﬁglé';v%§ 1§/%g%rg1e§@ree§2cgl%gg%strate Additionally,

Vthsmbkanziy h@hbrayedrrmglsmg, forl hﬁlmcpb:n ar antblnesh emralr;guo oesBarosol-type

and associ ated software receives and nani pul ates 25

iM®Brmation fromthe optical detector and converts it

i Nt 0 an sRGMRIRAAL BRtpeinied brikts onddr edoréThght-sénsizive b@npound(s) mixed

conmpared wiith a fingerprint or fingerprin rofile .

YO SR OO e e pRUE ST o b g F ogon of the

rRIRt rRefy, ERIBIULE NigRdn AHRQCPbads Bidtusddias ereate thetigtk but it is to
| atter enbodl ment , ﬁ control [ er or processor

csravpierieisd &t thnmaermf@@m%wﬁwa@ be gied. heiikandapligbt-sensitive

th %gﬁhs n(a?rbe a%ﬁfbr@llnﬁ or @mqgﬂ)mk 6d 19Q>HE SRbod@héHR s water insoluble.

co nicatron |1 nks may be used, such as a direct data

3@ ohé plkbodimere] 4 firstdight-sensifiy seimpeundoaxbeanixedite a first ink. In
g@%&n SO0 1ight DRl ARkt ARN BeIRA L\ R &%{ZA&M Bhe

oa[ 1 ML € Co Nicatlon 1 be

okiohemtanbm aﬂhese twinkaighy behmsedi it fernm att least/@cm@ﬂdfoﬁiﬂﬁ%

PCT/ U 2003/ 31877 Hg(( E/ (ﬁr@ a}( { . be

comu P&%&%% mReRt gn J%fﬁ’é‘g T RHPE Sfr!?ragén SRy

OfdvhntaaBlistetisSresd@oifsihagiag Piffertht [shotdnsieise co‘l\&)odhdmmdeadlly
above, the systemnpy al so include a s

AIPNEEeRb T ca BT &SufoBIESOm LRIGiRG P wondeproduct

haNdoRidr b ahd/smac% SN fYRure 8NRY WL aasuecpdattah 6n RBAEHIS ink jet
or product 5 package. |n one enbodi nment,

appitére are gpmingnly ugndite PRt thqatﬁ)y cqﬁ%)@ adqbebqarl dmeg}y e pyaduct or
u&atgga&e%sl{lp It R%o %oz{fweuafeg MHePthe Q[lt'hgﬂtfcgtglgﬁﬁéﬁ fhay B8 cdn‘?i%ured to any

matri x prlnter Si | screenin
prmﬂlreqowattmmlra@,mgsfs)m henge deighat mapgenvey nﬁ MoES lhﬁ@tmqltlomtha@dvhat 1s

g BT B TR ) o
agofal rh&€ coraplengatstnls biphtremeriddodeitionalay yonvey mdormatidn netated to, for

LTl SERP el P 2

In one embodiment, a continuous ink jet printer is employed. Using a continuous ink
jet printer may offer some advantages, such as the ability to print the mark while the production
line and the substrate is moving. Thus, as product comes off the line, the authentication mark

can be applied to each product package at a speed commensurate with the line speed of the



In one enbodi nent, the printer prints one or nore
i ght-sensitive conpound(s) mxed wth an ink, which

wor040886hey not include a suitable sol vent, torEDUS083/031877
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| east a portion of the mark. Preferably, one or two
l'i ght-sensitive conpounds are used to create the mark
but it is to be appreciated tqgt any nunber of

conmpounds can be used. The i nk'&nd/ or l'i ght-sensitive

b bl k bl k
aplragl]lcﬁglaﬁge qu%ﬁpﬁ,g\ﬁl}aeth\%g | lglll()lu?ﬁ"g(g'r:tLpgan@?\llsl qsélﬁi @ﬁ)@lt rt1he substrate
embpRmpBitily stop dt ﬁ%caﬁdrﬂi’d’acéﬁ e hhfé?to‘%‘l’lmqwaw bdftinted thereon.
mxed with a first ink n ddition, a second

| i ght -FoEhen pyinen CWHPEUR inkdghpriper sHoxe dhauthenticaier waik to be applied

| khdBstidRewhSARLLE 0

to for rﬁg tzft | east a %odg‘ﬁ@g nfthgfplg&ﬁGt ‘52‘%‘“% %MS ﬁ’]% P H)%SQ That s,

eYrisdheiraduct gralieardy coetpingd inrtherodust Dﬂ@h&tmgdslmt’g nanbe| fedsible to utilize

J u reserv
S 5,5, AN IR i

rlggldieinperamkmng edler lb@pplgﬂdrcpﬂ eSuch high tbgi’peﬂm&dasl th@tta@e an adverse effect

roduct

Jﬁﬂé‘ﬁeﬁ&ﬁ Qzém%ann d? Ipgc 8g1 lﬁ,&ﬁgﬁ g‘??tagl?lémé Fheépfyk after the product
0115 bantaickeiswitteal tlﬂaahaiuctl pﬁcl&i@dgﬁﬂa? Be désitkbli &r disBTBuNbepEPREE That is,

dto nt the bar code on a | abel or
e ey ettt o e dhe il PRtk Ageuhawigplant puass degignated for
b&ffapircsinals @8 rhAdtata mbheifatirbeniadtivagh @ﬁ%dﬁ@)ﬁmﬂﬁmt it or the
configured to an%%§5 desired pattern ranging froma

SeREPBE Wit the avthentigation markey the present @vlemqmlnatcﬁemq desigmate that product
A4 speSific fafdep Ned in the ink fornmulation (i.e., mxed
with the |ight-sensitive conpound) to a bar code to a
nor e @@rﬁny@Rth@aﬂg apr O(ﬁi-‘heavlrfpﬁ&WWFQ“@&)’M@ppliﬁdtanym}ere to a product

I uct
R RSt Rk TR g o Bh e B i s T BT Ty o
|preforalele é(prbhﬁjauﬂwntlcatlag owrkttd num)las amd“nkerjpﬂhte@ porfib6n th8 product or

n@ug agk C. vl rﬁrgg&gg)%}tlg)ﬁ orﬁgy gcr?lmi‘e tgg%lnieln? ;}13? %)rgr Pl‘tlﬁl%/larly important
tth ehersale Iof il Ipl*d?.lutth&)r E)Xaﬁﬁ%; brio@iitt nArhé) Graddnchrk h@gosbmﬁfoﬁ@&%/ name. In
IS no duct comes, off the I1ne, the

0t RE ‘ieg SPP%‘ﬂmﬁﬁr E‘e FhtigRting Blark is dlaces! Qinthesamedagrsion on the

PAceaES iathedra8RAR oﬁt‘ﬂE‘?@B&k‘ I RltRis Naﬁﬁ’erte{?@ a{térﬁ‘lﬁ 1S RERYe Bt
the WO 2004/ 038645 PCT/ US2003/ 031877 production
|3 fhenticesineyk seuldhiorrpiaft imthe dertriptisoes themadgzreark pn thetpeskage. The
StherRg: R '
e i may 6 B ARk TR plePHRRE B 1o B8Py o prin
thlee tpademanddtsel herradigmativelsumnashterapplissli eitheraindor DVﬂndusprlnnkg of the
j pLicati
1ok "B SRR I BEER® | R BRI o S micapipg mark o
rbﬁ mlllm'tid patialgo pyides amcdasdedodateaangetoditaicheckingtio V&ify the presence
ﬁf E tprtoduct is already contained in the product
AYPAYICAE A ot be feasible to utilize ot her

pri nt AsgescAEdiniboes & mag be Besasbls td ikhisk Feﬁ’:ﬁﬂ'hﬂg‘"thel:éi’nfhentlcatlon mark.
?X si.l k screeping tends to require gh
'éﬁ*tfé?%w“a‘r the mark By BF mads tAIBRAryeS Y- P%?mpgmﬁcfmlws that render a

hRRPEMBELEaSalTRYe REYBed tﬁ@%‘%@é%f@éﬁc@&U S. @ﬂer‘it%phcaﬂon Serial No.
product contained within the pack aglng I'n addi'tion

éB/'g %,f::ﬁlg Ip pee grgppleat scaler emeloyse deitgager the mark tamper -resistant is mixed
with the ink and the light-sensitive compound and is therefore printed onto the substrate as the

mark, or portion thereof, is being formed.



is contained within the product packagi ng may be
desirable for distribution purposes. That is, 10 often

WO 2ov@e3seps oduct s are nade at a single product PCT/US2003/031877
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manuf acturing plant but are designated for different
channel s of trade. A manufacturer may take a batch of
product and print it or the izkage with the

authentlcatlon mark of the pre invention in order

to de roduct for a specific market.
aut he Sﬁ’ ?tﬁt’;o'ﬁ‘inl’fﬁ appreciared tf the @sent H\Yé?ﬂqndﬁ"%ﬂvef@éd to be limited
appiht S¢bsaity WWRRieh the nfrlPOm@FbClpplidd A p%d%@tu& ro%&@%ge may be

including on a package flap or insi packag

i akeq using thrwstm Exsnlesiod el prastucts n@ cam(n &rhattiesgapsigabels, paper,

n@a&&oﬁfc’l Ql\e(%r haal, @ﬁgﬁcg er[lbl:Q:F bBled ¢ rre{'té f{_)gﬁca? ﬁggsu %fch as CD’s
roduct package. Such prlnte por |on

t Wd% ist(esaeserivad ingommpaht asagnedrcbwemmgathaHatenttAmptutaeon Nos.
S@/&)S@Séah@?@/g?ld%t %acfw Or wﬁé@mgl%by e grggr%{ed IB]Y) pc}?’?rgncF iy their

trademark, | ogo, conpany na
ewbowﬂnewemwelry, thenkaertchedittchrdg tsporty nmndrabm;a puhtacadp(mantt biebody parts,

S | t|on t he he trademark of
A DR O MastRe ReEn B RER Piee S bt et R mpye. « he
aut herlh osad¢mbugimeit khayrodudt gdcBagifeean bé a blasttch:ﬁbstrate such as a
destruction. o rademar k on the package.

3B
PR PRSIl e RS ud R apee e Apd diedfe. Sush plasic

Padittridd mePiciuBK high BERdltRbdIRmMyIHE @HDPEP [dW&ensﬁﬂ%lyethylene (LDPE),
trademark itself or alternatively

eholysépylenm e Qﬂlyraw#enﬁ,rp@ly&rbwren@dd?ﬁ%ﬁq é)th@rrsa@&maukstrates may be
NG p1 el YsubtP£Smdthil %lehnﬂ&ﬁH@M?%@iﬁﬁm' OB, ¢ éflédb(?bg atpPreCIated that

for t'he authentlcatlng be renove

dhepreganbipyension dnas Hmyied ip-thip teapast androgher switabla seliseratks may be

gﬂlm%kgfy the presence of the authenticating mark. As
deribed above, it may be desirable to inhibit

r enov ah owér tb laethentichte nopycightedmatarislkan auth&mﬁda'tlﬁg @ik ey, be printed

ta er'.reS| tan
LT SRR TG, R PR Qe aiperc. Fabretalh ¥ aprion ofa book
d:eserrmztyeﬂ ovérptifted abﬁ‘dleall‘thﬁnﬁ&a@lﬂgl ﬁﬂrkl-ﬂhsfe is MBI, or not apparent, to the
10/ 212, 334. I n one exanpl e

QPE cat on Seri al | e
Y&r farorggrEates BefFé% ghatemet etuRliqatepepaoksayesi fargrample, by

I phofdtBehg, Webﬁlh&d’i@atidgknaﬂﬂdoﬁlb Bot BeGEPro®RAPAHdI 4Bbsequent analysis
conpound and is therefore printed onto the substrate

d@%@veaﬂrﬁ\akthe Beokseverivas netrehemic: i s being forned. WO
2004/ Q\%gﬁéﬁex%%(ehﬁt%qg@{hg%ﬁggf the 1}13%'585 oh%n’tl 6ers%n9$lrc%erty For

be appreciated that the present I nvent
icharapleietbie markisd thei prgsertdnvehyjontdorlddeg bsnlreéttcea pantwdiar(phrtrom ef a piece of

::ég{/sg%agﬁ%ﬁgﬁ ‘ggl%hnga?gtha <¥ulcp Beolgl}til(i ile t& Ex %(V?l? gstﬂbefp?(gpﬁ %% elf the property

ps Rbdrubstsorato@ncaapme(reccgverhbttlrﬂa@ be actcst)nﬁedl tghkd fmqueaﬂe 6f the mark as
card ics bber bottl

S BTy BBl Foviohy At Rt HERMak e & gporceable o
B\ﬂﬁres al(daﬂieldﬁﬁ@rﬁd &R woulCBmmRIty reafst gRredknGSiandk.ng

E E ébAggllcatlon Nos. 09/608, 886 and
09/ 63 SIRPFECEEd AL H5 Preser FPVERRPN ik pes Higtted fthe pip of a printing
pefcedse e exampleh®iber of a product may be dipped into a light-sensitive compound and
then woven into the material for use in clothing, luggage, book covers, carpeting, currency,

prints or other artwork, and the like, such that when the material is exposed to a certain



entireties), jewelry, bank or credit cards, sports
menor abi lia, auto conponents or body parts, artistic

WE@RO0AN3S64et C., as the present invention is notpdT/E1088031877
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in this respect. In one enbodi nent, the product
packagi ng can be a plastic substrate, such as a 10
container or bottle for a |iqui 9 product, such as
shanpoo, creans and the |iKke. éuch plastlc material s

deng%l%@klﬁ%ﬁﬁ{) E{th e ﬁ_%‘ﬁ%jh%e c{} gr?ggl)(lﬁgwlt or absorb a

p@hwﬂﬂ@ﬁwﬁé@ht polycarbonate and PETE O her suitable
substr o) suc s netal, includin
tin an uﬁ%"ﬁh‘&es '&99"@8 ‘)F/égto priptl [ﬂcﬁly Hhereerh ﬁFhébinﬁflhé% of

t l‘dahtlfytn@an@ﬁt&&!ﬁﬂtanhglM@Nrdd&& rh&y YeQbed. IFG} E)&%plenthteme?hod described in
ﬁf gé{ and other suitable substrates may be

APliGaHonmaebe ysgd-aut hent i cat e copyrlghted
mat er i gh exanipleditaltitiulfdh bPpiRidfe mléorgﬁmﬂg bi¥ §%nore ¢ light-sensitive

dlrectlg onto a witing, sculpture, or other piece
afARURA WHbROVEbBedeprided. aL'Ebtrﬁlehibﬁhve@bmaOlmd@ klay b@dlesrol\rcayn methyl-

b tol
P HELBE L5 i 0 LR OGS 8y L

C@Uﬁf‘@‘ ¢C@in09mdswe¢lesotved trhieml @ﬁMEﬁpﬂer(taﬁelddqﬂitllﬁe@hfﬁ‘Stbm In another

0 hot ocop
aut ggef %f@ﬁ; Ioﬁ&{e o?é%@v\g%'t rpréllct)ltve (P ]%Oél5$ 8&%&@8&3%{1& ldnl of MEK,
sheberdiquiderttifma ai Stecisll. @oefoemulatiaadf visitad ink iR IJASOHS 08 QY Black ink

e e is to use the mark
ORI B Y A gl e B ebhomion pbitang) meg wit 3.5l of
estackpl, @hich ledesighidtedods FofigulRicASIe Mo prétieNdd gk c§p95’l|e df B ducing two

ul ar portion of a piece

DR RSB iy whom Boliek (o ae oaich ol buseysesderinate)

t490 ¢ 0NPGmuitioh NehaP b R@Leki Yyith! dmitP S0l HDQHHIYO%# cé)lﬁpotungg]may be
| ost or stolen and | ater recovered,

i a9de torthedak gyimprrye ifh prppertiess SThese qohweomjs klaamclude bhe @snore of the
q}z‘llé\mﬂg oatlhﬁfer arhfu&(ag@rtt' S oP E%Yé lg\%gr akP%P{;]ls afcron?lmﬂan mlﬂl%ltor' a biocide;

mark nay al so be unnoticea
tand eepwpeund gsasftp thtrmutaiﬂybtabthladﬁrtmesrdf aovitoid B8pension. Any
| Loshoul d, be reciated that the
SRR PR oo el P B B Vb B eofgtions. o
p:p(amplle,rvgconmn(rammf IEGS X aaeen foand fopesvidfanad@fu@@Y&honse for

into sensjtive conmpound and 0
ﬁ?\% 58%0 Y8R ﬁan"gEF*aFat% R3iting dhs stpck sfutpmey the ink may be
Ifd@gaﬂg(ér eh&ﬂbﬂ@ hedRh 8 .2.0GAIcRAt 1RG0 r&H(’S\feQE}Qé’ par@élé@tlﬁanquk jet printer
ot her .art d the |like, such that when

ARy sEf iGmay fﬁf@E‘ééO grdarge %:%Mdasdrﬁl%ozﬁwme@kset cartridge so that
Whﬂ%@&%ft@ﬁ%ﬁ?ge mofea¥¥iVpbeagt h of light, the

l'i ght-sensitive conmpound dlpped fiber, would emt or
absor bhapartigaslighigensitye cpmgfmnd slfctechghond d)dvmtlmdmaéa;mmt on the

hele éﬁa?’a% eflsﬁcg optrhle 's84s H‘(j)t l# 1céatlﬂgrcﬁ ént%%aﬁl eothF Brw&g on the

met hods of dentitying an I‘cati ng
Reskage Hg)ge)gampﬂz-o pnqao(ranmé bght{sheltwebhnprﬂésmfxlebezﬁih iviibldink (such as

bhgk m%?% u@&ﬂ% IpP l?ttmr%rma{'{a ¥ on %e prod%ct package, such as the bar code.

Alternatively, as mentioned, the authentication mark may be formed as an invisible
authentication mark.
A wide variety of light-sensitive compounds may be used with the present invention

including any compounds that emit or are excited by light having a wavelength of about 300-
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An exanple of a fornulation of a printable ink
containing one or nore light-sensitive conmpound w ||

wmow4bsseaescri bed. Light-sensitive conpounds negT/D82003/031877

di ssolved in nmethyl- ethyl-ketone (MEK) and added to
the ink. In one exanple, 19 ng of one or nore | ight-
sensitive conpounds is dissolved in | m of MK
hereafter identified as Stock !®2- In another 10

exanpl e, 40 ng of one or nore |ight-sensitive conpound
i240@ s sapidviee onel embad iinent, 30d- 1V8Kpm. %@nesaﬁqnewhictlémlim gegsitive

as Sto k | ] 1€ f.or i .

BB ko T RO Ll bl p S

tcbﬁhp&é\:ddls Eﬂ)?toﬁhjbrpmrcampmmds;fphan@ranGt)con;rpmmds W{o?d‘lm'kidéwhh various
ocC as, For mu i 0 e

P bAEe PR P BT B DGR I PR gy Sao e

WYL EMIrbihoat cdnm@akdswogslymerizadvath ad etérhiakagge of whi ch

wi |l be discussed herejnafter of For.nul ati on

.15 400
1y Mdetorheaaeresifehthote e G4 RIS PPt compounds
GRPRAUOHR prEctd® proddd @ackhge hiiebd Riectb®bdsBPhiiehd fight emitted from a
properties. These conpounds may include one or nore of
tstagdard epticeluicarier- dn Hhintsesrd, BPAiRRE tigHtsenssive conPerHf gr compounds
| )
(A SRS AEFLCRAR LS ey B S B
pearnetbescaiergiona staohe usedsgd eirrsk-ont coppiprs atyigial storesf for example.

léllh Qet SC Snenlg Sé Itftlelré/ re I%gnnlpcg g nlg%atm%?(d Er%dlﬁg 91?(9# %@orﬁfré’rﬁ 'Eﬂe%%:y co%]:: as is

cen 1 ONs. a concentrat
ypaddly IfﬂMderﬁ&d aeasd cmu Isdanttkm mbdmt deratucgeekpgafe authenticity or other
res sone t: i t.i ca T -
S R TS B

Rempbirdtee c@fpouhy. C&?ﬁ@d’d‘fﬂérﬁly, thbv&@ihtich d&vide Bautd Ba §cb1|1rteehavmg
to renove large particles. If an ink jet printer

ERRETtiCS BiM{laY togconyentienakisarner ysed af ﬁwéie%i CQUENLGH A Efail F%ea
orifi¢g @Mkshies dﬂl%xhrﬁﬁle efd BefckQ—G@n &Jﬁ@ﬁat n'Ia Be Ak ted after a
conposition nay be nore easi i ed.
pabtiateus iradiated mmé@htsqftausntz@lf‘we@mh tatis é?'é%l p@ﬁ@ﬁ@ﬂ @s an excitation
hﬁa\ogle%ﬁ] T&%Le \lvi'ﬁpf'ﬂgﬁnv %hohh ®nc e 'b{ﬂ!kgr GM @&lzaq{ak §één(a§temlmed

the | SO as not e noticeab glf rent han

(}aphn@pria_pc lightisergition cmmmunmm@@hoﬁo by esdentips §1oseoﬁh@t egyit primarily at
?vge{)/glﬁlx%lgsh&%tls 1554 éo\éf:espg oc%)lrelég ltml%ré%g%lysvlpl;e?%n\r{%dz Imoeﬁ)alsl%ound
tspectiar belﬂcﬁiblp a(BH@geSensthDd‘caa&dﬁthﬁarbafosmm%at their peak emlssmn

Alte as nt.i one h ticatio

) B or B D AT B a5 R PP CAP DA P Rerabhs he
Aaﬁuléﬁes\é@é drRben 56 that ihginbpes @M Sre LAV resOINEINEIfRGIS thEEbackiound spectra.
used with the present invention includin

conpodi@sa EuR lendicas ligh-eeritep £UBPYYds hag Reen ﬁeﬁeﬁ@heacompounds

\4@[@4 (e 19fhe 3RRMHAte BOA: Qe A4 HR3BR A Me may again be illuminated at the
03/031877 -19 %400 nm and in one enbodi nent,

J0enosertigitation Wardensy!. FAsJRicTRRiiQs betweer the Hehtsersdjve icgmpounds and
QQMQ%Q%&\JZ@/ thpﬁ lﬁtlgr?sﬁﬂe c&ﬁgcﬂﬂﬂs arfdYhe &5&3&9?\1& LTt & shift in the

|nor ani c nen S, Organi c conpounas
phntbmhhdmtsemﬁnpbuﬂdéghphmmOmaommwubdhpsmwdgl@ﬁbﬁscmnpmﬂms
lin quMth v%ﬂ§us , L . .
may be turther refined after completion of the analysis with the candidate compounds having
been applied to the substrate at appropriate concentrations.
Light-sensitive compounds of the present invention may be water dissipatable

polyesters and amides such as the compounds disclosed in United States Patent



pol ymers, photochrom ¢ conpounds encapsul ated in
pol yners and thermally stable near 5 infrared

wo baganssslor i ¢ conpounds copol yneri zed with an BSL/E§2003/031877
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linkage. It is to be appreciated that the particul ar

light-sensitive conpound or conpounds applied to the
product or product package may ge sel ect ed based upon
the light emtted froma standard optical scanner In

N £, SR s A0 TSy SRR v

pmﬂﬂu&bhﬂamkage or label that is capable of being 10
scann conventi onal ner used at check- out

count §“ ‘eﬁgpﬁt ?8?é9ﬁaW ugfﬁﬁﬁFE”WOWWé§@sehﬁﬂjﬁomthe

Sﬂﬁ%@fy&mh&?ﬂq@ﬁ@;ﬂﬁa@@aﬂ&ﬁ aRthy squdiines ?@e‘i‘wﬁ’t‘f@g Hpstquanc acid) that
i nformation fromthe bar code, as is typicall

y
pEHTeRE PRI S e ste s showmis [pgsoshfranddy Ingheselsienctures, Pe and
PRE kpeRerdt @e phtHaliR nhrféb b ﬁbhtﬁ&l@%’émnéjﬁﬁleﬂ@s‘j cdvife {l)??otndﬁd’]to

generated by the Tight em ssion or absorpfion ?rom
| xgreees ensithq xasioucwerplouatdmstalsc orgproamtidlic @gmeqdjexmﬂe;als including

t,hﬁ?lv&l‘ﬁrfAl@al\lCﬁF ﬂ@ﬁ ﬁg@ladC(%)%rla F%Cégrbe 31\3(2%3 éSMg, Mn, Ni,

properties sim conventi onal” sdan
chie Pk Pdu$1Cd:o&ﬂft én@lzaSn(O&)mS:(mer MSR@FISQSR&)Z, Sn, TiO, VO or Zn,

[ r f back und ec ra t hat
\lvi\éll%f{ %’f t ec Oy ?g( ﬁ(g? agﬁ@ Eefogg'iq?\ger a gbtji]wqapietyl groups.
[ ght 30fs oay@pemlﬁlt @elWﬁMﬁbEﬁégﬁrhmi hais aikgl, 9@! mglogérﬂi?qa%ggen and R

s_an excita h for use wth the
‘ﬁ%ﬁ‘is“ﬁﬁi‘m %fé“?ﬁﬁ‘é“t I&Yé%ﬁﬁﬂ diga¥t ra has been
det er I’J()GR% is ERMNUOBHYIAH RO, abdMl fof@ARInb, K €nd Q%@%Q%n@%gndently
be ch selectln% those that emit primaril
ﬁ

m@e@@ﬁ@w@am Iggyer pl 'otOWémlk@@dme@ RIyERY lyww aliylthipelower
1188 S RNLAIR] & /

REAITLISRTARIN) B BORIBLSLDS PR} o sty aens

§(’5 a[}’ll‘bél 1s f“héf‘qgefp@@lk diing ¢siap integen frein A2, hisis dio intager from 4-16;m, is an

pr g{ﬁejr ab H{/ &td ﬁ}gﬁlhle SE’EE %g{'ée)@&ngfgé&gng@ é%el§f§¥‘?ﬁ‘g[r‘]“«gﬁe<>tively.

t he| r Iisthe gommlmd:eat@as itheystrn@gies mapInelutie antedshiene polyester reactive

Rectra ter of candi date
RASES AR5 008 e Ru B0, TR o n o b
@wmpﬁmnmbmuES may be applied to the substrate being

testeg. QE t he. substrateﬂga again be il|lum nated at

t he P%E SESUVECPIPUsHs ingrigehmanalsy welsdaphqieshrpmic
kepaed stuhﬂas|ﬂh%thr&ﬁl&%bhb&ﬁﬁdQ&Q%Mn@'& olﬁwﬂtﬁc'c&ﬁposmon and
§Etmeen the I'ight-sensitive conpounds an

petirani COW&W‘T"é%‘Eﬂat’S“W\CdéO Epmfmiciopapsies aS\dﬁSﬁelIbedwgtUmted States
tPARht N§. sa07i6b §dvihidch it H&ew 1%%0?&&?]5)1 Hef’é?engé) npounds, the
sel ection of these conpounds urther reflned
after wwn@pqhmmofhetmo@mwu Osmw)ltdds tiedropathcie dlbses:
corgoun wQ%%bﬂﬂ)nﬁﬁt egﬂwgpplled to the substrate at
appropriate concentrations.” Light-sensitive conpounds
of (ithe [Fuksdentvhichwenderieaivesyf bixemeaylere sutcsic P)lﬂtyabdieeand fulgimides
e Yo SR B3 G RRELRL AE 8 roger
PCT/ USZ@Q@/b@SlltﬂﬂtYlted-b?@lkWSryl orarali92, 855, 5, 336, 714,
?ngé » BF%E%B&meEmngﬁmmeach of which is hereby
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reference herein. In one enbodi nent, the near infrared
fluorescent conpounds are selected fromthe

w@hiohabssey ani nes, the napht hal ocyani nes and t hBCT/US2003/031877

squarines (derivatives of squaric acid) that 5

correspond respectively to the structures shown in

Figs. 5, 6 and 7. In these structures, Pc and Nc
represent the phthal ocyani nes 2nd naphthalocyanlne

noi eti es, coval ently bonded to hydrogen or to th

var i olibe hightaensitiveapaprmngs of theipyraHohEearise @cb«%mgfgob&mﬁ labeled

%éé@&@a?m}&%!’ WE%#,%S gés:cn%g(??%ﬁ%d: E‘égt:% %—{%lltl,%'cl\/]ég?soﬁ/]hg,o’ which

Né hereH?bncoFiIO,ratRUby 8fe@h2s. Si F2, SnCl2, Sn(OR6) 2,

\?\jw(er e ug??g‘ g Sen% 1\2& o O?ndgl\v&th}_he%ar?sgﬁ iﬁ){]en (gir 2(1)1%916 compounds

|0®\M}ﬁpcﬂ1|nk adilﬁMhatldnE désbmlfeldumUmwd@Iglés Ryrcnulys. 5,286,288, Wthh is hereby
? qu enium.or tellurium Y is alkyl,

éW% O“H By “BFG 8?85%#“‘% is an unsubstitut ed

quoa@%ttbﬁmse(d xﬁétkylztrpya.hyqyalw 23alL;kymmlxe tetrd- b(-t(R)/lmelsSlt
aIkyIsquonyIan1no aryl sul f

A RN AU R IR AT 0 i Bt I R

%I 1‘0}’1'5;20'—t9t¥¥§‘<‘is-ﬁq|-xk&ﬁ%4 ;%hgg@m asny/ @Pf)}hne k&ﬁéﬁfonﬁde‘%ﬁitt hi o,
| ower sul f'on are each

iSridel e cetraki Sy(l s}’e¢tb)dt4eﬁyrlfiylbﬁ1 fh%rl@g@hme tSRAEACCtAtE R3S
al 16813Yo. t]g:tpszmagyréethﬁ 4 ;:?yn@ﬂ% b ﬁtl ofpfl ﬁ@k&ral&rc‘ﬂ i]ordté saﬂn

i'ht'éger r from4
|5nItOelée?tO -tetragas-Q- m@hylfﬂfmvldnlkallﬂ,hﬂﬂ -ppipbing ltﬁmﬂm;mbdﬁ@te ﬁﬁkm

1 6 t d
gnlg 212-5 tﬁté rste q,l espyﬁ%g{/'??ﬁ%ﬁ%ég g%éinf: Itert],ra-g(lfchpo%{p &lﬂn S
Qoll Oyled0etetrakesad trhatkyl-dgpyoid )-8 tH,a3 H-parph ime tcﬂmﬂp@uhitdatb ealthe

o 2t 3ar -0 S AR A PP e | BRI o <

OIS Wodsrais- {1 hﬁethﬁmewnugm rmymlpsq,mm @traddflate salt;
phot ochrom ¢

g ot ochrom c cqu q
5Fﬂ@olr5r?<9rt5tfaé<é§ lﬁtyeréyrﬁ%}Px)rf‘ewléylé Hg43HltPrRR ingfgira-p-tosylate salt;
RNot RS EKSs- A ABNRER Rt NeRRR ) AL ed 28 B-JoRshiRe tetrachloride salt;

n1crocapsu|es as described in United States Patent

Nl 0, 55, 20e7trakis| 1 -(RHiyétex ypsoryBriemyyidy ird b 38 Hepoghinsyfetra-p-tosylate salt;

!
s rgglggir?ggn%@sg f?ah&&?ﬁﬁé@ﬂlﬂéﬁ"g?_l tZIi]%?)@H%PJh%nétPanB-%sylate salt;

SpliOs 165520rtekodkiisald - (Fayd rox hrolkaz ethyd 5 4- p(/riid)d] -Fdl, 2iteerphihe tsha-artesylate
qulvatlves of bi s-nethyl ene succinic anhydri de and
’gimdes which are derivatives of bis-nethyl ene

SUIECT StPi0etetiraki dfg (3aheltexytthex ypropgle-4fpiytidyd 2 HH, 2 Bidpotpbine tetra-p-tosylate
substituted by alkyl, aryl or aralkyl. 30 (iii)
&lEr o( 1, 8a) - di hydr oi ndol i zi nes. WD 2004/ 038645

RO, 19300062 KI3HUE frTmethyddmmdi® phdng )24 Hgnsnﬁdrmﬁneaem;pmgdsre salt;
of fhe inventjon nag al so i ncl ude rnicrobeads E 5

5,10,15,20-tetrakis-[4-(trimethylammonio)phenyl]-2 1H,23H-porphine tetrac loride salt;
5,10,15,20-tetrakis-[4-(trimethylammonio)phenyl]-2 1H,23H-porphine tetrabromide salt;
5,10,15,20-tetrakis-[4-(trimethylammonio)phenyl]-2 1H,23H-porphine tetra-acetate salt;
5,10,15,20-tetrakis-[4-(trimethylammonio)phenyl]-21H,23H-porphine tetra-perchlorate salt;
5,10,15,20-tetrakis-[4-(trimethylammonio)phenyl}-2 | H,23H-porphine tetrafluoroborate salt;
5,10,15,20-tetrakis-[4-(trimethylammonio)phenyl]-2 1H,23H-porphine tetra-triflate salt;

meso-(N-methyl-X-pyridinium),(phenyl)4-n-2 |H,23H-porphine tetra-p-tosylate salt, where n is



wi th organi c/inorgani c conmpounds as described in
United States Patent No. 5,450,190, which is hereby

wo nmengsorat ed by reference. Al so useful as PCT/US2003/031877
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light-sensitive conpounds with the present invention

are the conpounds 5 or conpound conbi nations

described in United States Patent No. 5,286,286, which

is hereby incorporated by ref&rence. These may

i nclude: 5,10, 15, 20-tetraki s-(1-nethyl -4-pyridyl)-21

Hn i8gdr pf Gahlei a2 toe Br and prhteresXdafperay a(meta), or 2-(ortho) and refers to the

Hjosnglbn Q tﬁea 1(1:1?1 ﬁ%{nﬁg (ltehse:;pg/fiéi}lw J&thftée'ne %Fe'pgrﬂi Xs &%Hib%ﬁ,'%lp&anlple, by

B\1.14, i, 26 tneamaiemm(y;rsim;zs»ynzm tpy2lisdyl ) - 21H, 23H- por ph

Igge%eEtcaef%l gg glg‘{mezlkyﬁtgc?tﬁlaw&oanyA] W%3®Pc}rp@ie tetra-methyl sulfonate

Hal?-  Prbpgard Rk dderibed] foaeaaplabeGSR. Miskelly et al. in Inorganic Chemistry, 1988,
10 15, 20-tetraki s- (1-nmet hyl - 4- pyridyl)-21H, 23H por ph

e3178tt? &8erchl orate sal t:
5’5 ﬂdh ﬂﬁ»t@@alése@ts@l%&u{eawmlpwawﬂz 1By 23HYdrphird Ehierddd @ (pdpared as

ine tetrafl uoroborate sal
Blegqibed by®) - lgasashppidsl. (Ypiwnﬁgmn ghesyislatiersp 134088 bor ph

hlorid
5%]?)0?5%{ %{?ét?sre @?Jg%)zﬁe??ﬁ’ gré{yndyl) -21H, 23yI—} Ipor);?%'u)ne % 10r1 e salt
H EBHZgﬂeueqmrhm(@antbeueﬁM &mymfb@rﬁﬂiﬁ%hpqrphm@chlonde salt

| ne {F’I@’r tgtgapktéer{:ﬁl 8)} éa h&ﬁ%&?{i&%‘-ilﬁﬁﬁﬁo@}!ﬂi?ﬁ %Mﬁc%%'&h porph
55 1001 S15)- tB(Battldlﬁ(tcmabX)Saté 1quﬁdy’ri)f2 HHR2 3 porglying bidirie2@ k- merapd as
estoet BB F lrp AR el iandousioaf Ghem s 980 oy 3263 10 2274

Fi 323 BHQQB Ul m»acﬁaez-h?dr@xgemwlzat{mﬂaﬁotrphine;
20-tetrak |s&% drox¥FtTylg-4-£yridyI]-21
%éﬁléd%m%@ct@é%h H’FYGP“P@@ hyRr4iH-23H-porphine;

52 3198]}5 12@7t]§-t05@@|-a$nlﬁoethyl) 21H-23H- por hine;
roxy pyridyl] - 23FLporph|ne

th:i 7§,1§ 13,@@95’ cta- (25 ydroxw@loxypropyl) 21H 23H-porphine, and the like, as well as

EP%§ﬂ¥ gﬁtetrakls [ 1- (2- hydr oxypropyl)-4-pyridyl]-21
porphine tetra-p-tosylate salt;

5, 10, Pasox0itabde foakseswith the present invention are dansyl compounds, including:

- L hydroxyet haxyet hy
t"%{‘i%iba S/? g%r}é}% aliginm%g%/mifldlslls%agé %_'dgr%;}[ E%E&Wl(ﬂﬁ%ld dansyl-L-
ldy&elhyﬂdiﬂﬂxyétdhdmmlopyshhe darnyr -L-gittdmi? adid; a2 HE pdutphineeN-dansyl-
tetra-p-tosyl ate
et T aoRLL e e AL BS Py sy ol Hsppy gty sine N-e-
"Jlag%JﬂLQ%lﬁh bARy e efidhided @3hkAlIEndtMIfne; dansyl-L-phenylalanine; dansyl-L-

157 20-tetraki s- %; trinmethy IannDnlozphenyI] 21H, 2
3}4)1'5@; Erqaﬁsé/l -Leseringg Nrdsnsydd-tgrgpring; N-dansyl-L-tryptophan; O-di- dansyl-L-

" I

a@%pggxgﬁ&ﬁ%lﬁggx fé{n%c%ﬁlg{ n%a Jl %%FBL ATHD %h%pp elol - g&yrlc acid;
Sah§y)-D8.-2@0ninenrtakyrs-afid; @ansylﬂm spphréionadi dehyyhBhydlitaRic acid;

H, 23H- - .
ciany BT ofe L BB R ain ey bREspripucgs ansl-DL-
Fhozx?alrin@@gmo&yl -DE- ;ihgthaarmr aetnsylsw?s?esalt 30 .

a*égwl/g@Pﬁ?ﬁq%g&?délt‘%éhLufg%%g%Y B P BLINBIOH RN bk DL vatine

'_11 %%H%ﬁp;o(% n%%;f?;ﬂlc%c[d%y&I%ﬁe'x?%ﬁlmélsémkﬁaxﬁllﬂgaﬂyljtru%g-thylammonxum

Rine tetra-t
neesaofrate; nbctahwlcaxa\pylm dianodanyyl¢adinenipd; Xansylpatrescpg Hiaperlgpprmidine;

B@PE)@%@@% é‘% at 8|d§nsyf 1,3 mglrl% Froﬁa‘?le V@iﬁ@ﬁﬁs&%ﬁ@”’ﬁﬁl available



-22 an integer of value 0,1,2, or 3, and where
X=4-(para), 3-(neta), or 2-(ortho) and refers to the

w@omisssms of the nitrogen in the pyridinium PCT/US2003/031877
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substituent, prepared as described, for exanple, by

M A Sari et al. in Biochemstry, 1990, 29, 4205 to

4215;

rreso tetrakis- [o ( N- et hyl ni cofi hani do) phenyl ] -21H, 23H

hlnetetr sulfona 5.salt ared as

(R S Chesal & rr% &OUByME: a1 thiA 1Sk a1 WP@ ifuresjthereof.

| nor ga4Qdd1t1@H@hs&dnyltlvé&&ﬁ)ounc%znay%?sz3ndllﬁle33 &Jgamc/mor anic pigment as
10,1 Zﬁtetraks (2-sul f onat oet hyl - 4- pyri dyl) - %L é)

3%%‘%63 Biteditaies FtenE NP+ 3,39y00p QF @ty CQEIPOASE £9rpRQyng yombination

%f 2@1&2}_{3@% deBkivEs asREGHEA PGt Rt @TeRt Y 49201585 Swhich is hereby

Qni‘Uquteébeeé‘tr‘?nékl s- (car boxynet hyl - 4- pyri dyl)-21

H, 23H-19Q1,Bh1 @n &tk A'r ' in Fig. 8 i

5,10, 15, fo tretrakl S- (rgg tﬁ ép%gyﬁxazine %/Ornll ylis-'szsiﬁyvﬂé'f—f'ﬁgm

owlplhﬁl e agthRorrk dlykgibups and X is an anion. .

E| %gl—l.]]édd%%q%ﬁ @gl‘eh?mga Eng)lg%(ydestoF%le presgrx 5n|vg%wn_mza]5/ be classified in one

i1k ﬂ)Bo\Qﬂgifcmr gakpsdepeatinipupph atditadornt ietlyssion 2ions, as described in

R S N A T ictia Py P e eI genot 080,
42, 2265a)t Exdftidi UV2Emiséiod U2, 13, 1

7, 18 oct@\ 2- hydr oxyet hy| ) -21 H 23H por phi ne; 15
2,3, 7, 8(BoExeta 9"%{ bRissiop R hydr oxyet hoxyet hyl ) - 21

H 23 H pgr PRcilaliéh IR- Bmdssfon@st2, 1 3,17, 1 8-octa(2-am

I noet hyl )-21 H 23H por phi ne;

2, 3, 7, 8(M2Exataton IRg Egdssien(B- hydr oxyet hoxypr opyl ) - 21

H 23HAQ§ULQquF@rth fﬁ@% ers&? ulvﬁlft?o’n 1%&\)/ hmﬁ)ﬁ or E%l%[%oung combination of

thereof Also suita or use rese
iqnge@mlh@weéﬂeorcsamgybmpwmpdwndsplublnmi thdunkgfehE& disclosed in United

g’gﬂé at%Pt asag?dégllﬂe“']g ahs 'ieB)Lm B?arﬁeggy redsrence gl Jjghtysensitive
(cjcpsﬂpetmds arclucde (NSI\Dieﬁhy-lth‘l&ydbodyamySIddme) 3.3’ Dlethyl 9 11-
ans

PraRb I D APobepo ol (it g S EameRin fS Foeneo 221

dm‘tﬁlydartioej'aaueudtﬁde) qﬂeﬁa@myiocyanméss) nléH B&rzFe]indolium, 2-[7-[1,3-dihydro-

32 i%nethzl by Ehregie R oRgel-hdiShepatisndy ) L imeihy 13-

FM-@ulfdlb@tyl Nsdéﬁlﬂﬁééit ﬁ BEibhA.4, 4\"5%&@1%%}120% dhEL eﬂﬁ‘ne

N-dan tryptop O di - dansyl 25 tyros
%%W@%W%n‘ﬁ@a@tbm@wmﬁchDrwaﬂt[ﬁéS chloro-3-ethyl-2(3H)-

@@%ﬁllaz}ﬂfyﬂmn@% Il@éﬁte% l?eﬁ&lgmma) 1- agcl%pepteh_ ya]gthgl] -3~ ethyl-

ans -a- am I C” acl
@gqctjlora@ka(]lsykD@hy]g‘I &t @mrbocammj: IodndeanWl@oYl;B-ﬂﬁhlazohum 2-[2-[2-

T L N TR N e ————
darispehtebll - )p]aEhBly)HBL(anndﬁlﬁ)xydﬁﬁliwrlﬁﬁfeﬁdhwrite _
ﬁ gadiﬁ%@ﬁL ng{ g@&%vg??g%\é%%{n%%gg Lfsg@l wih the present invention:

daneid acld digdaim AARGARIUW Wigh a—@dléih)qyrﬁﬂn@jjﬁmé{hﬁﬂ?ﬂ-q -2 dpyran-2-one;
g nsyl am noet hyl ) tri met hyl anmoni um per chl or at e;

AN T B Srie- bRy | GG oRHPgeshen) 3-one or .6 -bisdiethyl-
dANRY-NstaA;RShiRE-N-E RS- R DR thdiiHideel -(diethylamino)-4-methyl-coumarin;

14H-anthra[2,1,9-mna]thioxanthen-14-one; N-butyl-4-(butylamino)-naphthalimide.



di dansyl - 1, 4- di am nobut ane; _ _
di dansyl - 1, 3-di am no- pr opane; di dansyl hi stam ne, al

wayaizdshes WO 2004/ 038645 PCT/ US2003/ 031877 -PGEr/iismn3/031877
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Sigma Chemical Corp., St. Louis, M., and the |ike, as
wel | as mxtures thereof. Additional |ight-sensitive
conpounds may al so include an grganic/inorganlc

pi gnent as described in United States Patent No.

36 d co und co tion. of
o hon o om0 R e B b e R BT yeEompounds

Pmtb tie m@enmm&aﬁorsgaz Ga«i‘hoﬁiﬁrizmohﬁ}h??tﬁ1oa<%Wlﬁﬁ?1h?M@és@&n 5-(4,6-
f enera m ca ormula O he
e R Do AR Pl e am P U . O-if gigagidine

ah\cdeiﬂfa&r proflakiyi¢ hehiiQuifate; ROh(trarhthy3Min AGi AR salAd’QhHin@BPalnge BTC-
gggg sensjtive conp ounds of the present invention nay
b

QST BRI FSOBKBL FBPressrnaming Ié%’fﬁél Bulfife tves Goymarin diacid

d ng,2 Qubifitd R oR SR
copmong IR IR ATLSNRA ARORgy gfjocsmm

wtiomer s Flygieassin inqtiosygoniatiznenyl); rFelfaeR@héé/l Rltegy3 AM; Mito Tracker
%ﬁ:glg IP%/ln MO&%%&E@ Ec)%(%b?}éhﬁggéﬁcefrgbe?fﬁl ﬁlﬁ%&c%W o&yanme 540; bis-(1,3-
g@mylg{tl(phgrblqunpaamEmr@aghlmqomﬂollBluNes@nm%htmler 2/9 Fluoteb@in sodium salt;
R A E g T A—
tdﬁ@t Pjrsongathenb 546; |B®1111w 500V 15 @hlieHegt; Cliciesteds @dmmv i ¢ edB-

1 h h
LS FaF oA a b BOal R ksrc: w27 avi
Gmgmownmlnmaldudﬁ 26 ()% 2 1Rl3lés Bithibhitedh 10HSRADRGYAMR A8 Todide

Q% AR 780 PEHOBiSCY - 30ck 36 lodide Aldrich 424137 k.
(786 bercBloAutdAld3ch Wm@tmyzbz 6erémoéte%dﬁéhb@%79§ 2225 ang?é%-

|ndotr|carbocyan|ne | odi d Hexadi benzocyani n
BN uoTssefdR fineatate; 8- cpmxyﬂucgesmnmwgm, Fluorescein dnacetate 5-

Jeax%i)gﬂéﬂ%w%’ém éf’|a<§€:‘/l]'a'tc.5‘1lt oMUY aut?dgé' ? c(eﬁm li?_#) %al%/%}ﬁ)pyranomde

5-hepatrienyl]-1,1-di ne
élmrg;ﬁq:lgﬁl p-Guamdmobenzoate Indo I-AM 6 caroxyﬂuorescem Diacetate; Fluorescein

- di b t b
oS M o B LT B IB0HERTS  coer
S)hﬁhlogymrgg Qreky3 \{lﬁetohiemd) {rﬁiﬁatahbﬂls Gfﬁwﬁ&t]ﬁ:ﬂiyllene Blue)Mithyl Green,
enyl am no) - 1-

k%]elpc c% md%%a lglg}g]e El&(ﬁ({/& Xﬂhe@?ﬁg ﬁwg : g@h%ép@h?l@?lat} grllllant Red;
(P])nt’h C-hanﬁft Yiiollet $ W4 Jirgl:s Fﬁéﬁ@gﬂﬁ}lmldjlﬁgBﬁn@)Slgma Orange G ; Opaque
?%ﬁgﬂsrﬁb'i‘%ﬁi‘ﬂ%wﬁo‘f [Basic AL U%tnhgkl;o Qragges Bercyan)Bidfanh OFatige; 5-(and-
I8)-8aBdxy2L!; 3'—'31clMJ>rbﬂﬁ‘d?@st:&ﬁ W?h@-@f‘@c}rbox -F,5'- dlmgle%l ﬂluyrescem 5-(and-6)-

c clopenten I ] et heny XY= 0X0
ﬁ@P@m il éhlqrﬁéuwreche\maﬁgatp,u Fyisin- SeakinidyEosiorfplodomistamide; Eosin

'TQ%MH %’té)g (':jﬁﬁ)&g I2 M"S't%teth?@oplr S.?%Héﬂulope%/?e,'em E%glm thiosemicarbazide;
Sul fufic aci odi’uin s m Xt ur e

Eogidilsothigdyanatendgxirdn AE; Moy ((((24amindotapbith pyacanyh@ni@b)Efluorescein; 5- -((5-
aminopentyl)thioureidyl)fluorescein; 6-carboxyfluorescein succinimidyl ester; 5,5'-dithiobis-(2-
nitrobenzoic acid); 5-(and-6)-carboxyfluorescein succinimidyl ester; F luorescein-5-EX,
succinimidyl ester; 5-(and-6-)-carboxy SNARF-1; Fura Red, Tetrapotassium salt;

Dextran fluorescien, MW 70000; 5-(and-6-)-carboxynaphthafluorescein mixed isomers;

Rhodol green, carboxylic acid succinimdyl ester; 5-(and-6-)-carboxynaphthafluorescein SE
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3',6" -bis(diethylam no)-spiro-(isobenzofuran-1(3H),9'-

w@ ddpsssanen) - 3-one or 3', 6' - bi s(diethyl PCT/US2003/031877

am no) - fluoran; 4-am no-N 2, 4-xylyl -napht hal i m de;

7- (di et hyl am no) - 4- et hyl - coumari n;

14H ant hra[ 2, 1, 9- ma] t hi oxant hen- 14- one;

N- but ylI - 4- (but yl ani no) - napht h&3i-mi de. WD 2004/ 038645

PCT/ US2003/ 031877 -24 In addition, the follow ng

mn:inrpxbism@s rﬁagarlaixsﬁucm@cmé& siegld isgrher; Seandit)carboxy-2,7-
1c(n1230%2 obesF]en(l:I Flla%eltt%eg r?é%g E;@H%)JC%S&NRFLJ , SE; 6-tetramethylrhodamine-

Blfandaﬁ-eir’}bb))emﬂm maxhhaiozods SEj $tyryb€ ¢Mp@ind (4-Di-1-ASP); Erythrosin-5-

dlchlorotrl an. nof l.uor escei n; . . o

P S ST ALG i TS 13 G0 SRR g sols Bis-(1.5-

Riggvinabdrbidire acidd @irh@Nineiexdneriusigediatbes-N-methyl acridinium nitrate, tetrakis-

Tetra(tetranethyl ammoni um salt; Acridi.ne qé %QQPBTC 5

ghgsulfaphedsRosrvngicHaki- oo ypiepyly pyralipe o Somer
ld'ioarb%%lﬁél{y@e t?)l—déﬁam@@w Dot} €bsinG ﬁw&ﬁmbg N 2] ;

Eosin Y; Cucifier ow CH P otaSS|unlsaIt
Ktthotearbentmetiyl- 51%@%%@@11“@%@%@ IMitoliyay gresa denpinoeosin,

'4S@R%?§g§2ﬁh&écg@gﬂgkﬁchﬂo)lde %t{ﬁrﬁlen_gﬁlgthyﬁﬁﬂoré:ském, @dé&ﬁlonde 5-
5mnmphmeﬁ&ﬂﬂwssmenn4«@meaammﬁbmﬁ@@&@ﬁhomw@hbéy@ﬁﬁmk3)S-

' t
g'sl(cgﬂlg}wrcemgo Succmo uoh?%?ean 2%?&1'&%5 'eégéé g{dﬁl% pé 5‘% tetramethyl-

oreece ner’ sodli’'u
Slabhdra-34,8a, (ﬂ?yzarisaméztchﬁfr;é (56!66) cBypoxyoemBinh enehs6ig; ﬂuorescem Casem

AL TN TR T L T P
F x@&a}t‘ﬂ)oc?&ﬂ@lequﬁé- L2 ditRorofipélbdeii; BOMIPY-HPOEBSF; fluorescein-
pe D-3835; BODI PY 500/510 C5- HPC, | R-27
ArnlFidd BlodppertapmidpRiotoseri beiPoRhe BidgBrsesin e ppigacker ercen;
H&%Qm&lé "ﬁ@ Al P AfLenb AP Bsodiuf: B&hatRbréleh Y%l‘i’lﬂllaﬁhBlue G;
1; I'R-780 perchlorate Al drich 42-530-3: |R-786

|C@dme bapmqe@eh Chiprophgnoy red} fzurg A7 Basigicksin: di-ar N EREQ: |de:ﬁ
S B OB O B KBHE, g e
6- car dky spegal pspertias, Sucg\rvawaﬁlmfegdehwndsmo%themkway change as
%ﬁ%sgl txoginét%’lr%tﬁgg elt%f_:edégﬁecl?éthggenpgﬁ% és%)% eﬁgc? H?J Jgér egggﬁatt %Dthe spectral
iprgpefiitanf e mgmesemxeepmbma rﬂay/hb/ﬁlfﬁtfmawbmylh Itheopressineeiofi the ink.

e o TR P SRR R S5
GRRehisARteRBtibAdhe 6 BB kaRen infd R8Nt Yb tlatthe ARBE ﬁsﬂnbly is capable of
Indocyanlne Green; Methyl ene Blue; Methyl Geen, Zinc
dtestingdhe desired Eghgasponss| Red 0: Phenol Red Si gma:

Ros ol isgmifriydihe F@H%sgans@?day Lhanpé as%er@sult PR ractions BdfReen the ink with
Viol et SW “Janus G een Sigma; “Tol ui di ne Blue Si
Cheaighe-sa®sitivepempaaind Réxpd tW@gﬁq the pyofvrd paﬁlgpglﬁg\;tse%@g pry background

GG AP iR PG, AR B i B o

-heating- o@)l}ed@hbsmyltndé gonfpouti (withet wjthot linkd el cseirinted using an ink jet
drifee: s Bendfd B hatendhdl SsCh el PhRET hipg agdormaring he
osHenisseh®OL Wit gppaspaiae;light source(s) and filters.

5- Carboxy-2',4',5" ,7" -tetrabronosul fonefl uorescei n;

Eosi n t hi osem carbazi de; Eosin Isothiocyanate Dextran

70S; 5-((((2-am noet hyl)thio)acetyl)am no)

fluorescein; 5-((5-



am nopentyl ) thioureidyl)fl uorescein;
6- car boxyf | uorescei n succi ni mdyl ester;

W 244088681 obi s- (2- nitrobenzoic acid); PCT/US2003/031877
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5- (and- 6) - car boxyf |l uorescei n succi ni m dyl ester;

Fl uorescei n-5- EX, 30 succinimdyl ester;

5- (and- 6-)-carboxy SNARF-1; Fura Red, Tetrapotassium
salt; Dext ran fluoresci en, MMZ0000;

5- (an ﬁ1ar boxynapht hafl uorescei n m xed i somers;

Rhodol ‘tjﬁhéf ¢ light t5eney e rpay-change abe ESHI pfrifteragkians petween the resulting
Smade. Scompoahdaevine st hd@p I

Pr(rZIT/ 62003/‘5831877 i il Sgrﬁ]ﬁ)?e | S%‘l@ (1%5%@) VQck O &%ﬁgudiéalso be
5lakeY BOAFFQUIbY Banctnipg orgirmdtiing) the mweietector

5-(an

di oot hone SRRARN o e HeS A LRl RERS Got show may be urned
6o @twm*mpwdrrt%wd a»nmthe corfrodierchind @em:f‘a:labcommmodo Pti@xanaifging the

i 4- 1- AS
et Syatll B R PGl Y STl €8 B amoun
gmfebackgr(dmp digbissirommdamy tbe de&c&rr (To Zccbmgightihiy) fblaé’xl@inblér the device
tr rrethlpe oxonol um%nm bIS N-m et

a%ompareﬁ lﬁrﬂ’?ﬁ"@ %emeis&f %l?&rgcelv ngm ﬁ%rge is o%{f and when it is on.

P @hMarken th@lbrb&l!&:lt Sr frédeapdeRapy W&r%rl}iecpﬁlﬁpmeﬁ‘ B¢ irradiated with an
ant hracene- 2, 3- di.carboxal deh 5-((5-am

i W&?}éﬁlﬂmwﬁpgb Pél'%h} eitgegsirem w'@h@@mcer Tlfelightmay then be filtered
(@4Rany o gl IRbAW desifed Rl BIe Ut riehd b WB.B b?tl‘njeqens onto the
M t oFl uor green; 5-am noeosin,

MFEmi nonet hyl ) f1 uor escei n; hydr ochl ori de;

5' (am Aj 10..(am ..

> ATPORELUh£3 h h YLERLRE yetf (Aive
fdomppwsicaitire; m&k emits ¢ an:det@)m@d wavelength of light, based on the wavelengths of

RBEAAEGREPH G TS BN 2000 RRERER it compounas
4}5bxbmah€3mar&a Cianged@sietral groparties (e, (ightdedpnse KBBXEY light emission,
cocchic fl uorescein; ein  fluorescein

Ca
éﬁ)lg tontaf: Brgﬁ?&gf 8#(%@5!5%]8'6&%%%%%&1 mark can be determined from the

Fornul (R K/ R R0Y @@ﬁ’b’ﬂl@"l@ﬁt ehﬁﬂlo@l%f th% ndark in the absence of light-
di hept yl oxacar bocyani ne i odi d

FensHvePRPEAIGY | 1 GPLE SEb eESeIOn Ve maNEBEEthe light-sensitive compound

fit p@r BRARIhNerdRsicn OMRh&Is A8 HRsult of interactions of the light-sensitive compound
5-i odoacet am dof | uorescei n;

G’Y ‘F}Uﬂ]éa%@?@mT leponigtonne@ces then filtes @mdeacddevavghewhs of light emitting from
BI A CeEﬁzgl} %I%}]l t@[ ,‘C‘tgr ?ﬁ%ﬂp{]ea%dt?g; er!g@as o%ﬂght are’' passed through.

m’e it then digiiasitoiuenial dectjorAshilethdy EdBasics afdg IVl indicative
f%_ %EJEE h%ﬂ emltted%rl\cl)m f})lgmaq( _T%e%y\%&a}?en converts the signal into a

ANRHIE almrmaﬁds] tvm«ihet them ydrmarddoiith Mgerpﬁhﬁo&ﬁﬁ@ttﬁ@éresence and
prog(?rtl%g gh as way gth or |jght em ssion,
2HREFieks Glte R o oS a8 s tsinirk o dietseoiien the value of
higt dsRered khifple tigdcteriRinSis With® 1000T kAR tHeTRigbBKnt. TRldevice
is, the spectral properties of the |ight-sensitive

CBesARA irpdsy W hrshegitlieraark frau s and hesheepeassratheapplied wsing any
Isiilable ild1bRing WREHdI! 448k RANQE dgsgfls@tatbbﬂag the probe
assenbly w % appr opriate light source(s) and
filteltss totbhpppregiated tatthointessiwr dudngtytafikight enrigsen from the sample
ca

Ao bica@ HOvel IEoRTANE AERETELV it BrsSABHfigh] iprensiy decay or
tlekanige githe qmptymfdaghrtmmslmamga tiage mayrtesséd toefovide the sample
i nteractions between the ink with
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the light-sensitive conpound m xed therein and the
product packaging itself or any background printing

wo@nooitiogseps oduct packagi ng. Further, the |ight rerpsIe®031877

may change as a result of heating of the

l'i ght-sensitive conpound (with or without ink) as it

is printed using an ink jet prlnter Her e agai n,

t hese changes shoul d be takerr4’nto account when t uni ng
or formatting the 30 probe assenbly with appropriate
Icheyhateristiar AB¢raytivghydaryi shelegombinafippoay posgépsprovide the sample
P 3/ I » | . ght: n Y%
F e S R D
naatsmshty demy ondrahge( in qeantitycdiiigbtendttedndom thie sample vwdd) and

:gﬁeﬁﬁ?{h\?{) thénlC o llﬂlnaggl\l/vﬁ u?o'%rp%ldfgé] &5 hgcltlrapprgae ??tggch as light
@ﬁilisibalor digsoftion froml the ﬁ)glﬁ-sﬁﬂh@dt(mﬂjmnd toa soped ﬁﬂl@r;irine m some

tem var t ches not S e turn
S HEERdtABT OF DR bopEe pARRE R R FBOT E ORI of o diferen
wakvbibAdtiad doRhtd6 Wis@eed ritid figefpRinty @h bhd/dnitddinket, tlﬂﬁ Ay 6d
or product package, .the verification device

seromnbishedihy 2revidige 4 hgheensiiye FHrposnd it is caaabksézéﬁr@rtwww different
| e SN2 1h k‘!i‘l“-"i'iéﬂgmI Bieer i@l 6 RS vidid Qe B disBrehighi-sensitive

for exanple, devi ce conpares the spectral

ppmp@tmtir- @scltxfroqlucgtgta ohareeteristiel peakievavelnesth haylng asesifpia dightemission.
r

S b orpaRlar ud i FRIEARY e @%&g Pl pogble ©

W|et1fy thecot@ct applauahatt ofrgmavk wetheut geduirofz blﬁd@htuné pempenpagion. A

. .The ligh
s el T s VG ooP TRbule B R ek kD e
Ofavklegdilis amd datfoabess @co Wu& héthbe m&quritigohat ke spevan e rdsoived to

l e of usin ensitiv 0
i ol By s CEAL P BB e A Hagter S pgeount for
at. PIree bierh B @ Bt-30AM 6Y LR BHpBurdE are iugdall each af@@e Pinttdd one or more
wavel engths o 15 |I9ht beln% emtted fromthe |ight
deratiens oadherackasgprodist, kPl ar cofitaiper i ght - sensiti ve
COMPOWNARIitkA 88l udifh ddﬂﬁ)o[ﬁﬁfs Knat fERROER af Jﬁe&ﬁ@@ﬁ%@dnﬁths in response to an
properties (e.g., light response), such as
@m@@prm ight sliree, ths ptrwentpm@g@maycaﬂsmwmy cg@ngmdﬁ that absorb at

t

S8 LU S0P R ILAR (TR e e
triy berguradiated ettlaep@;b"sswelemgth hidgiaflect demrmlwweelcmﬁpkmhdo the
:q%ggtg[ g Egrle% F@té]e 890 r%tgnm 5 90”ver%‘é8§ Q%’ﬁ n'gibméh omgodntd%hat may absorb
cln eho gaselaptitof tﬁéiﬂﬂaﬁlaﬁrﬁg lhght afdahdréforesbeattettheas an area of lower emission
I|gt sensjtive co th ink, if used. |

FEPeR B STOHBIPE T, Qoo S TBErORR T SRATHdn pprey smilar

|tb et usedwiith leRBttckd, QdleséritRd §I§HVQ| B Aa8itikn, SY§dbdrimby bd @ed in
exanple, only peak wavel engt hs of Ilght are passed
tRRgRRGIN Withigaiftarght is then directed to the optical
det ecyPgne embgl%ehp?\oo SGhGE ﬁ%tﬁ%elﬁnti‘(@ IcB@?cﬁmh@MﬁlL dnfferent emission

i ndi cative he anount o fromt
veavklenghisearelesed erd mhebe wsided/terinks lt fheuldibg appredigtecothat dzﬁerem light-

sgl%ﬂ c8mﬁ§u%?£ garn b%talfige ﬁ@'ﬁ%ﬂm 1§kst %? %Wea%?gst%ﬁtt}e@sltwe

resence an
compound may be added toa ﬁrst ink and a second light-sensitive compound may be added to

a second ink with the two inks being used to create a single mark. The light-sensitive

compounds and ink, if used, are printed onto the product or packages and appear as a single
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correctness of the mark. I n one enbodi nent, an
authentic mark is indi cated when the value of the

waledogosssds sanpl e characteristic is within 10% pET/UR®03/031877

val ue of the fingerprint. The device may then

i ndi cate whether the mark is authentic and has been
correctly applied using any suitable indicating

met hod, such as those described-above. 30 It is to be
appreci ated that the intensity or quantity of [|ight
elricstsblomafly, owphtah e baranopé er messagk. Ingond embedimdnt, tHovwky dused, is water
qg%ﬂwglng to one aspect of the present invention,

in enS|ty decay or a change in the quantity of |ight

em ssiWith respect tb themiserafiiigheseusieek domppurals) terelduige ﬁamrpdcence from

AR RISy en R PTGy Bee CRBRP Py be UV

M&Wbﬁ:&:oﬁmb@urﬁ@mi' eﬁmta‘bh&bﬁlﬁ&ﬁﬁb &itdng cmﬁ&n&tﬁﬁdhéﬂ&ffe%h example, one
the term”light em ssion” neans intensity or %uantl
I

StV exaifeitlngorRound aa osror EREEXF IO FRRPPYTS g1y OF e Alematively,
%m: iit £2ith81083h g PR oFRble URetdiable tiAPoun8d mhybe used. Also, two
dition to, conparing certain spectral properties
mm@roa@Vlexgmble comepings prskiweror mBEdRsEpihlefcommpyde may be used.
lfhgptthesrgﬁgé Jf leth§ssioh m%ié}%thts gal@ra% cﬁl‘fjag&uf‘%m tbAbout Q@QOnm.
SONE ances It e3|ra e to conpare a ratio
of |i @ntexampls of mqh @irat@bsshpwmnoﬁgcﬁ Hexe adhticf efithetight emission for the
\é\n%ékew%‘ge%tagt%s of{ entt ?1§ﬁ sglgsqagg% n_g(%ung%{s :51@%1915 B:c%rg{)aé}shgwith a
atdmcgslmdaen'mgérpmﬁ (Fonqmtmpkd twdight- snmamh»hmomfdsem rhikedg a certain
two diff erent ak wavel engt hs of . | i or,. . .
APRERIERORVGINyT AB IR YALB eBh Rt SH4s5 @rbiswplied o he ink.

I1ii @ serRIVE IComypBurldol 1@ AIRRIAGSFluGaende NAGURFUYoLYS at a peak
characteristic peak wavel en th having a certain lig

erAvelsngsin(rio) gWé@m\@dé ghéﬁné %Fprep%l Pdacn RFUohp %}ra Peak

e V |
T Beflel 199 61525 MY HERAT e [EMuck 1 BOBEARSelbfbins of 575 to 525
riegppiraximagellyd Sk Jihdsumaiio efolnmasthen bmused\m thcatdnqmeisqni tg the stored

%ﬂ@gﬁé%t{s@n Al@é)ggﬁl\%?latewgﬁv' Ceeéltf:e? mt ane XsegE S exarpﬁle to indicate the

tvatne bedht @mowit ol igtit emétepd] dthad gmw\ﬁzty liehﬁeds pehtas @h(ben count, for
resol ved to 15 baseline. This may allow the detector
t528PlRpl y i gnore any background rather than account

for iid anotter &b dRherN Btid RS RINE BthE b)‘{&aﬁ&mu&dﬁ b@Lﬁs@d Also,
used, each rraélpbe printed in one or nore |ocati

ttwahﬁ_a@f(@géf)m efercaf thei e bof expitagion tight e hight eRitigd dforn B heht-
tOn gt e@gmﬁ wqﬁ ehBRVedTBYs HF thRlatRRES tfe cbmpared to a stored

wavel engt esponsé to an excitation Ig t
Jongerpent ratie Fprr@@mnte, iweVight-$eositiveeapmabersls ergphizgd at a certain

cor%@epiJ Q%%S]I tlﬁ]l k. %? 9{) lﬂat%n ‘ég’re]%%?(lglﬁr{) l?%l,t %ﬁ&ke@qg{hg%lxtaﬁs The light-

scusse ove. e substrate
b;emsﬁtg/eaﬁmb(ylmd(ﬂas areekciteion RIFEICIt the eslciatiomwayedanigthi apd has an emission

| engt h and re | ect

e ik afa Thi Al ST TV IO BESs Rep is then
Qﬁm@ﬂe@m&bmﬂng&ﬁfmﬁhﬁd InhEabthefeyn babisenh theatght feasitive compound
wavel ength of the irradiatjing | Ig@fﬂ%ﬁnd t herefo

d@§ @@tcg@reé% egﬁatg}nelg lbyalpeémfe[pe @Wi’ rst exmtatlon RF Ueva*?ue to the

second excitation RFU value is then compared to a stored fingerprint ratio. As above, although
Relative Fluorescence Units are used in this example to indicate the value of the amount of

light, other units may be used, such as photon count, for example. The particular ratio (i.e.,



or reflectance than the surrounding area. Two or nore
absorbers nmay be used in a way simlar 25 to that used

wowdoh/osssiii t ers, as descri bed above. I n additi oPCT/US2003/031877
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absorbers may be used in conjunction with emtters.

In one enbodi nent, two or nore |ight-sensitive

conpounds with different em ssion wavel engths are

used and nay be added to i nk.” 2Pt shoul d be appr eci at ed
that different light- sensitive conmpounds can be added
teacitatipd BF e ehiskien REyr exeitatiop REU tg exqitagen RFU, or emission RFU to

i ght - it , '

e e a s 68 sty SRR Y REAOHRr iap b8 uier Sltsgble

to aOseeaehdnstanke wharditinfag be wesfil tkepnipaiethe e driges due to the
create a.single.nark. . The.light- Y C .

S e e T P e s SRR O s R e in e
RACKagesd rndapReRrusasr ki@t pgitmg\dRo2BO6QBBE4Foduct package. This

P 2 - ! . .
O 01T o 2015 SRR TR e e
ItRerd¥tcRbngidgBONe AN 118t &t e igRehisdich dthiee iadiaedl ink. However, if
I'ight-sensitive conpounds, the relative fluorescence

fone AT merdighi-SegHtivessORPPYNdy arecBHBGRY TRy BRIMHEE digit two peak
m%elle}c%%dsdﬁi?ﬁéﬂbxt Ab}é@rbﬁgwwﬁeﬁ% 9 bbMeRa@XGitt FRdhk-Bbsorbing

conpo exci tablle conpounds or any conbination
tchmpewfds)Fthen theaatis reay bsrised hgeauss thie ratioI remaiBhsstaef o4 Heptected

one.or t‘eBengCi tabl e conpounds may be used.
APEEMALTVET Y, - one IR excitabl e conpound and one or

mor e Deéteeti suelbd mtio oy @lsn s prafeyableavhes dhk light-sawsitiveepmpgunds are

re, UV excitapl e.conpound
FHF PGB B 2y e LR o gproduc. o
&5Xhi§i Blie e opEiv:e Bk yharydrarblendngel/drimensaiso of th Oghissedsgive compounds.

about 2400nm 10 An.e | e of. such qlrahio is S -
"nFi ghe omgris analysisati s RspeeRRvente) Aoy diaReT el gsigrin
RGNS 18N8 bB Srealy h¥Rasdd b¥ep fRMumberThrofitddshdt ieMebe created simply
coggounds is used in a conparison with a stoged .
doyalsteating the prgepes afiene oppere Sghirsgnsifivecqpyppyngin the etk Fopinstance,

iofif-SenSili s G2 b hflign 6PN AtRaie@p¥difidproduct line.
IRRARRI AL Conidbrpouds 1 B ien ght of 485 nm ifidproduct line

it everd withintthes piadist ling. vgtiablesspei asiplase olnigiu date of praducgon, or
Rel ati.ve . r i E . t . ..
L B
Gonpourid that frassedrin ReBuhEntiZairgtmak paakis maanes] argfidylaf k@ht-sensitive
of 525 rim The.ratio.of the REU val ues ) .
VERUeP Iggou&o? g%—S?IgltB’iz’ éomﬁ)osun%splg?ygg(el unl C{ngﬁ )?tsii&gﬁ ?%?psemﬁc
V@Hp@rgﬂfr lod3ctTay, dnbeie Ber df siadcdnibifidien odiighasérsbine t@nfdueds can be
store Pingerprint ratio. Alth%H%h Rel at,i ve

[

Assisethatdheesamespmiinglion is5,80t being used ;DY og'sgrasnﬁlltgrn@gvely, a certain range of

| REGBE £spbhific cormbikRioR bf fighe-s@RPVE torouhd Ohdy @sdigiRd to a particular
other units may be used, such as photon count, for 20

entedst kne, diMislRoTfeMP¥bodi nent, a ratio of the RFU of
the Sxf &ét hdhi s’tl!lagllaﬁ, tHBYse BEthE SRE-alll$@ee verification device to be self-

calibrating for surrounding light, temperature and other conditions, in addition to the seif-
calibration procedure discussed above. The device may also compensate for degradation of the
light source, the electronics or the optical detector, for example. While the light emission (or
absorption) or detection thereof of a single wavelength of a light-sensitive compound may

change due to the above noted factors, the ratio of light emission (or absorption) or excitation
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the ratio of any conbination of the RFU of excitation
light or light emtted fromthe light- sensitive

W@ oovposssas may be enpl oyed. As above, the rati oraEYSIN03/031877

conpared to a stored fingerprint ratio. For exanple,
two |ight-sensitive conpounds are m xed at a certain
25 concentration with ink. An_excitation wavel ength of
light is applied to the m xt 3%, The light- sensitive
conmpound has an excitation RFU at the ex0|tgw]§ h
brawesnén tavelengths 26 the Mghiseasiivpompeyd semeiRgrelaty S poyytant. Thus,

l deé! R QJ\t LS R4S BttePhaftie ab@all VAR, to determine
@%& g%%%hgﬁugﬁgrf%& * ﬁ%ﬁ?@ to a fto?ed flngerprlnt
whdthe the mark haxt Hven amhbfb@hrwetrlﬁ , Anyreariphiliydug eyasgompgison of verified

t excitation RFU val ues. The

&&?@gﬁnggﬁaaf%%g gy%&?%%lon RFU val ue to the 30 _
secondlseisa it ﬂdap@reciatéwtltheammnrtgham mep hpetraegedtsuctathat a plurality of
%W%:Bf‘refgg BES éet Q)tg a%?etém 18 amrPk?et‘ hln a preférpe(a%%odlﬁs%l'\@%o\ﬁ?lo 000

jRghERdr€takdie That, uerigf degiee oﬂrmﬂﬁﬁncoﬁay be cghztlnecbtl fperviding the sample
units may be used such egeve? count

q‘lﬁ@ac&llsqlqsc ity éqrth,exéllnpraas&t 02 ?ﬁ‘f%@g’é Aérmg tEe prnRence and

B S2Q934 ARABEE marik theQishi dndésicdNoRibkbrb@orgths BghnemREibh (or
excitation RFU to excitation RFU, or enjssion %F

TP OTRE e b En ISy O T EBIAL PR Ry henticating
3\}%}14 #prifled g?é’tgg%éhstﬁé bt ShRChAR o very@igh SietRr bNGkARRs, may each
ere’1t may be useful to conpare the ratio arises due
bocdnmrddriv theatindayd fiogerpring i nk with the |ight-sensitive
co npo o %r (bl Gﬁ1n %rgflt s%(bstr!itlg & ifidth) Yl?{trég atl{ﬁ(,e&cﬁtﬁl&h@avgleh@k for a short
T ¥0” eva n use or before printing onto
Hhka’n@f OrhikCdlloos fcpraoddnqbatp@yklag excitftiprsof thnggprr@guxgcg while minimizing

< hg‘&gkﬁf Qtls té‘P gtaf %Cﬁg tttlﬁi(ts 8r1%(h? ﬂa%hﬂﬁe'i)Je agyc g}ﬁg I‘?ﬁﬁe;dr Gvhere the

XAt taRig plaghit Folexdrngle, thegdabstetd is Blumiinatdd af the exmtatlon frequency
i rradi ated ink if one or nore
WﬁdﬁﬁlﬁﬁﬁgﬂﬁPVém€6Hﬁ¥unds are used excitable at or

em tt igng Bln aaltarée%ﬁ't%ﬁntto\ﬁ@atﬂ’Q@Kratédﬁédﬂhb@g]giobﬁblefcohwghbnal data
(or absorbing at two valleys, as may be the ca

lahajysis calwering ang oL DV TBbIGHH S Bivep HER: 'ﬁ R rragtipy- ﬁFEV 'b“éord'“g to

used Q&%@tﬂg hveltfon! ﬁh't@axr 21%%n5‘l§51§9hnﬁﬁlﬁmrla91% pHiféth Fe@@érﬁﬂtﬁbn may be
?aﬁ.pl ve to sol ven eve Dét ect i ng such a ratio

allscsio Ibe ppfeerfeé mbd»cbmmeﬁuhehe apdlygistand BriBgiple @@H@@I&*ﬁ@béﬁ%ls (PCA)

are

@H:alﬁa(g 08 ﬁﬂrmﬁp Varrrgn 5 ﬁ aLes%a? hla}/] prt?lbzgﬁkl'tcﬁxdgg[?erg&lcal Cluster

NANPis K Nogreq Neig(hhér Ehmsdpplekﬂpmpanqmt Rgr@smd@r@zﬂ dleast Squares

:Rgtg%gqsﬁ%{, :'clliledi Og{{g%i%pgpée g]pllogealggg ék nAna o@@é‘l&j@n ;lﬁ‘nleglc-:nﬁultivariable

tQBnAUEEREducOThe dim@BIopdlitNbf thedats®iten opthakidirsstoos, Bowing for
greatly increased over the _nunber of$€roflles t hat

tpatter ﬁ%@tr@é"@ﬁlﬁ’ﬁ? 0% be Bﬁ“eﬂ"’é?de &hFngePfﬁ%te REWS LrY el@ﬁ (gorgpared to
! %faall% 'c%ﬁ&re@ﬁ%'n%héé@ R NBOY A e dedtha tHEBalternEMay include both

i NSt anc specific light-sensitive conpounds nay
bGUGBGMQﬁedOWO aut henticate a specific product |ine.

Howev% ]alyg% Bﬂhgdgtyﬁay 25 gﬁ!"&i‘i‘ hhé?ﬁ)y d\é@erld;;ﬁ#é $15ts Rk Rg dstinct clusters

ace 0 date o duct i on
summanzmg the snmllanty and dlfferences among the samples being analyzed to a stored

standard. Such analysis may be performed in addition to or in the alternative to the above

mentioned multivariable or multivariable pattern recognition.



20 place of distribution nmay be further defined by
varying the ratio of the two |ight-sensitive

W@ oopossaas t hat are used in the authenti cati ngeamEUK2003/681877
this manner, a particular |ight-sensitive conpound or
group of light-sensitive conpounds may be uni quely
assigned to a specific conpany or product |ine, and
t he user of that conbination” %¥ light-sensitive

conpounds can be assured that the same conbipation is
not Ddaving thesedgsaipedeariainsmbafimepis &f thg @ragent Jveriongygsious
l?ereg%né) fmo%ﬁ'cﬁt%n A 1%@"'0 e?i&%ilfréaghlf aase]] B%ds@ E‘klﬂéd in the art. Such
f trgensitive co un be assign
slaritions) Inwdnﬂcpmcmd,mﬂ 1mpmeem@ts\nresmtmdeddp be Wﬁb'&rﬁ@ﬂ spirif ap@gcope of
not her si tuatlo t
D rrertor A HLED: 0 PEeat e orloi [ty My BECANBIE AR, and
ﬁ]ltldfnﬂéwmdiem@nﬂlﬂgg hThe lﬁvenitpmnﬁhmrtﬁi caﬂbdasaleﬁeqd ic dwd‘plﬂqvungglalms and
i n addltlon t? the self- calibration procedure
thesayixdeyt The device may al so conpensate for
degra@amhgaamkdmhe 30 light source, the electronics or
the optical detector, for exanple. Wile the |ight
em ssion (or absorption) or detection thereof of a
singl e wavel ength of a |ight-sensitive conpound may
change due to the above noted factors, the ratio of
| ight em ssion (or absorption) or excitation WO
2004/ 038645 PCT/ US2003/ 031877 -30 between two
wavel engt hs of the light-sensitive conpound remains
relatively constant. Thus, during the verification
process, this ratio nay be used, rather than the
actual value, to determne whether the mark has been
applied correctly. Any variability due to a conparison
of verified data with stored data is therefore
renoved. 5 1t is also to be appreciated that the
sanpling rate may be changed such that a plurality of
sanpl e readings are taken on a specific ink sanple. In
a preferred enbodi nent, about 10,000 readings are
taken. Thus, a high degree of confidence nay be
obtained in providing the sanple characteristics. To
further increase the level of confidence in verifying
the presence and correctness of an authentic mark,
the light em ssion (or absorption), the |light em ssion
(or to absorption) ratio of nore than one wavel engt h,
and the particular pattern of the authenticating
mark, if printed as other than the bar code, having a
very high nunber of data points, may each be conpared
to the standard fingerprint. Preferably, the target
substrate is illumnated at the excitation wavel ength
for a short duration. This allows for an adequate
| evel of excitation of the conpounds while mnim zing
15 external effects such as the effect that a bright
flash may have those in the area where the analysis is
taki ng place. For exanple, the substrate is
illumnated at the excitation frequency for |ess than
about a mllisecond.
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Wth such a | arge anount of data generated, although
possi bl e, conventional data analysis conparing one or

WO Mp40386ieBbl es at a given tine, is not practi cedT/USINH)31877

according to 20 one aspect of the invention,

mul tivariable analysis or nmultivariable pattern
recognition nmay be used. In a preferred enbodi nent,
Tukey's anal ysis and Pri nci pt & Conponent Anal ysi s
(PCA) are used. Oher nultivariable techni ques that
may be utilized include H bAMMScal C uster

Anal ysi s, K Nearest Nei ghbor, Pineapple Conponent
Regression, Partial Least Squares Regression, and
Sof t | ndependent Mbdeling of C ass Anal ogy (SIMA).

These, nul ti abl e .25 techni ques .
e teat (290 bodsbrf B s oo A Ao mark (26) 10 2
albkené (28) fuﬁirverlf}afgttﬁé application ef atléastespuirgis df chebmark (26) on the

gener at ed. These r at ed tterns he

SR G it SUBRGIT 2Py e P RF A" BPRCECTY H@‘Q%@“?ﬁt‘e PEepg0)
bsn@Rpeeci ated that the patterns may i ncl ude both
structure and col or. sis of the dat

per f ovapaligor despiable Bt tﬁ@ Prﬂfit'ﬁt'@“ I'fﬁ?/{zﬁba'lﬂ’r CQP#‘%PE d aé‘fj Ggf“@eg to apply
%ea%t‘m[g'h? &e‘ﬂ%r@&%m%b{?ﬂd & thd Yubstie @S fogrRNEES 1@RNrtion of the
m;ﬁ;;ggﬂ;;y?gkygg?Pa yzgd to gdstoredt standar?h Such
a ornmed in addition to or in e
al terpat | (o) £d4dQhd d
ul ¢ 1 4o R Uk REBp R TR %ﬁ@%%““zg a“@zb@%@; e
mlﬂmﬂ&tﬁﬁbSmé’at le@1oneHighi-segsiti vauepmpe i dngbels atey
enbodi ments of the present invention, various
lteraf] d Wdd k
?ead fﬁ:%@%ﬂ#ﬂ?%&%ﬁﬁ%%bskl Pegh?ﬂhﬁﬁ§$gg%%r8ucOnumwusulld
ahﬁ@tations, nodi fications, and i nprovenents are
intended to be within the spirit and scope of the
gnvemrﬁeo tg Xg n@ agéoﬂg{n%/to a'hg gné; %{cﬁ%% P] t911(:)0?]23 Zx@rét‘eﬂﬁth@ﬁbp‘h@ator isa
bnmet dzgthaﬂﬂmtsr an\néarhixed with tHeiatrenss dnohghy-sensitige formeaynd.n
the following clainms and the equival ent thereof. Wat
ST SRR B T g o s e
portion of an authentication mark (26) to a
Subst Thg e/st@@a)w)atﬁ}pr«ueg fofapy g@; ggf% b;l::g whR§ip H;edre?ﬁtaﬂon device

- UPpliddat €
(SR iRl eoBecl A TR L poR e B bl
production line (24), the system (20) conp r|S|n9
&ppl | Ehe systemd@aaatsrding o anh engeistRirms | Snwhareid thepgyi %?ﬁ'a“ device

%w}flrlrg#a{tgsdat ?egg 1l at 9 %ﬂe ki Qtt 2BRIeNe compound with light and detects a first

light response of the at least one light-sensitive compound.

7. The system (20) according to claim 6, wherein the first light response is compared with

a fingerprint.

8. The system (20) according to any one of claims 3-7, wherein the printer (22) produces
the least a portion of the mark by printing a first ink mixed with a first light-sensitive

compound and a second ink mixed with a second light-sensitive compound with a second ink.
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at least one |light-sensitive conmpound on the substrate
(28) to produce at |east a portion of the 10

wa@niohesssecat i on mark (26); and a verification PEewUs®03/031877

(40) locatable at the production |ine and confi gured
and arranged to verify application of the at | east
one |ight-sensitive conpound on the substrate (28). 2.
The system (20) according to-étaim 1, wherein the
applicator is a continuous ink jet rinter. 15 3. The
Sy st efhe(szaym 440 eecarding to elaim § wWhsingpe ETS&?WBSCQPHQ s pre the same
erein the applicator is a printer (22) that prints
an"ink mxed with the at | east one |light-sensitive
conpound. 4. The system (20) according to claim3, . )
Wher eThe system (R aposrding fampy orierpd Glaim &0 Hiereinthe ygpification device
j to any one of clains 1-4,
§%2§§g%4%%%m€@§$¥?%g?$%n device (40) verifies whether
a correct light-sensitive conpound has been applied,
P0 6. Therstey $20 arconiing tackip dP-yheran Wi yecondligit repeiseis compared
&mﬁtmﬂﬂﬁBﬁhﬂtthe verification device (40) irradiates
at | eas e at | east one light-sensitive conmpound
with light and detects a first . [ight response qf the, .
5. | eBeasygpe 1) gprordingieiapy owe L slappulfend4l W"?Féﬂ%ﬁ@ts%ﬁwd light
' % ein the first |ight
&%g%g%gs g&fi%ésilédg %r?%lg?éég@w%hﬁres%%?f ngerprint. 25 8. The
a%sten1(20) according to any ane, of claigs -7, .. devi
er efie yREMAZD)Recordippioyany prsrfclaims {45, whgiein the ygifiepiigy device
?JO&HQ@mWs!% Yo BthdYirkid Bechhd fkpdnBds ad ¥&havdstike ratid ioraSfingerprint.
I ght-sensitive conpound and a second ink m xed with
a second light-sensitive conpound wt second .i nk .
> 2000 D38OUE PEPHURBIGSY 0SS FR M 3 g heRIRhE g Brp2) prints the
IL DGt Lha Rixebek@iaRofvag. first and second
%ﬁ@%ngﬁgm%ﬂgﬁggﬁga%kﬁk. 10. The system (20) according
to any one of clains 6-9, wherein the verifi.cation
d8vi cbhe paep (AOrsrrdingtogay grrriicdayns 111 4dpgeralination pyth the substrate
gﬁﬁ_systen1(20) according to claim 10, wherein the
econd light response is conpared wth the
fingerprint. 12. The system (20) according tg_any one
df- cl Ahereominagiag aceqrdingie F'émh{%h@egegbtgﬁalbﬁ?@%@f‘> is'a product or a
r Ls different fromthe first |ight response.
fgﬁggﬁéag%éten1(20) according to any one of clains
10- 12, wherein the verification devic

.10 (40 .
dét er Fhnastem @Qraceprdng oy Pg gclatmy 1d gda ﬁﬂ*@@f?&ﬁg@&“
?Qﬁuagmnng§ﬂyhe ratio to a fingerprint. 14. The

ystem (20) according to any one of clains 3-13,
wherein the printer (22 rints the . . .
18. The combir?ation accordgng tz) ar?y one of claims 15-17, wherein the applicator is placed

at the production line (24).

19.  The combination according to any one of claims 15-18, wherein the verification device

(40) is placed at the production line (24).

20.  The combination according to any one of claims 15-19, wherein the verification device
(40) and the applicator are placed at the production line (24) and wherein the verification

device (40) is placed downline of the applicator.
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at least one |light-sensitive conmpound m xed with a
sol vent. 15. The system (20) according to any one of

W@ b@it088615 14, in conbination with the substratecT/(88)3/031877

15 16. The conbi nati on according to claim15, wherein

the substrate (28) is a product or a product package.

17. The system (20) accordlng to any one of clains

1-16, in conbination with the34 production line (24).

18. The conbi nati on accordi ng to any one of clajns

35- 1 7Thevshisterai(20) eererdigdP iagwensrof chainy é%‘ééurtfﬁocogtprtsm a controller
r ) ing to

B2y Chfbl s Ao e i B B AR AR,

device (40) is placed at the production |line (

20. THe weabiRereringe grypisgpictsinnl? bigthst C%‘I'Pélsw)g an indicator
@2) %(?uglemg {h%lvgnﬁ for vick '(@(ﬂtah@éhagﬁy kFRdickéte v@fnﬁcahar?of at least
pplicator are placed at the production |ine (24)
thleg@oaion of the magk (26).cat i on 25 device (40) is placed

domyline of the applicator. W 2004/ 038645

i

7 any one- o alarpar e 30 OFURER Corrt a1 agia ezl
@ torombeicating 42th teovenifieationdevies (P andlsprasugtipa line controller.
applicator and the verification device (40). 22. The

X st e’m}e(% Em@SHADrdIfk oUnfB¥e FRiRE 183 a4 HEReinlthe derification device
urther onprising an indi cator (44) coupled to the
W) coémprases:on devi ce (40) and adapted to indicate the
verlfl atlgﬂ of at least 5 the portion of the mark

(26). % system (20) according to any one of
cl ai nslight2@yred (621 rhmmte(clonp‘mf&m@gSQi o hglrt@bureer(52)(aﬁzpted to emit light

?\érggjygl?r% %clernm W\g H_%fp%"’ \{)zrpg teI gfgasqg l? t- %efgt}lv@&%p%und and

AeCAbHaftg28)PardNy one of clalnB 1 23, mhereln t he
verification device

a |ightt egggf%\é‘nlt@g@p tﬁﬁltﬂt'%dég ?}{ép g?)raggrgoo(pgﬁf ing \{v&lég)e light source
| 529'95 iBQUH GRdds ) wARRRER O fight Bfitlind ﬂrcgmhe [{aRMsotGe @2)

pre determ ned wavel ength to irradiate the at |east

| i ght whemnigithe fane R aHleash ane qffilee lﬁh‘b%’("‘fcﬁt(%z) @Q%Bhe eéchtémon filter
Zﬂi& QXCIoh@hicRA ahd ér}a‘ﬁged(srri@ th% RL&Dnt OF thd ﬁ%ﬁt rs@h'f‘@e (Gﬁ%d the

cooperat i ng ht source
fexdntaeon ﬁmrlﬂﬁﬂjessnemedab\lm”vcﬂh éwg"tahiecﬁﬁo)lbwghlﬁefé}mfftbv @ngmg giguser to

Fglgg)ty ag tg t%{?y <§ i ere t) llgmgﬂr%é gb(pgtgg of é’ gépt)haéﬂgamfferent

_ t "source exclitation
fpokddtRfmined wavelength of llght and a different exc1tat10n ﬁlter capable of filtering a

different undesired wavelength of light emitting from the light source.

25. The system (20) according to claim 24, wherein the verification device (40) further
comprises an emission filter (60) mounted to the frame (50) and adapted to filter an undesired
wavelength of light emitting from at least one of the substrate (28), the at least one light-
sensitive compound and ambient light;

wherein the frame (50) and the emission filter (60) are constructed and arranged such
that the emission filter (60) is removable from the frame (50) by a user thereby allowing the

user to employ a different emission filter capable of filtering a different undesired wavelength
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(56) are constructed and arranged such that at | east
one of the light source (52) and the excitation

wo 2éot@B86¢56) i s renmovable fromthe frane (50) bPgT/ESLO®031877

thereby allowing the user to enploy at |east one of a
different |ight source capable of emtting |ight

having a different 20 predeterm ned wavel ength of

light and a different excitatdon filter capabl e of

filtering a different undesired wavel ength of

effight emitifier form atHeast ongtof thssufpstrate (28), thel'l‘FéSt oYk @msinz% e compound
46 éghxgtl% nelaim 24, wherein the verification device
%]tﬁ th conprises an enission filter (60)

nounted to the frane (50) and adapted to filter an
undesired 25 wavelength of light emtting from at

F@aSt lQensg &h (E(Beacc%y(hﬁé {oﬁbfor(e%?f)clanﬁm &d 2k e@ﬁetren"?ﬂl% verification

nsithve compoun nbi ent ght; wherein
ﬂheca‘(ﬂ@)rfgrtl@esopmamm ¢ Pesecgari(§Binpnteql kq e fre*eeﬁ%a@ adapted to detect
struct S t e em ssion

f Olfq &P 0?58 gﬁomlatg er‘tgrfag@ar%qght sléﬁﬁtn{ehcg #’?%Jrzr’e (50) by a user

thereby allowing the wuser to enploy a different

em ssion filter capable of filtering a different

Egdes f es%j/s Wr%va%éo ?é H) aYA\? r?eoo(% aanI??éf" ?6 WIGH%QQQ(fQ%m%zwce 40)
£35 of "9 % ng fromat |east ‘one of

swthet ccmt;ﬁlsés%&)excltdnen leea&B8) moetéd tg ttie- femreg(PO)i amé a@'@tﬁé@@ﬁ?@us light
and.thF aq? e%t ht. 26. The system (20) according

F@”ﬁﬁ%r@ﬂé‘ﬂﬁgﬁﬁﬁp 24 and 25, wherein the

verification 5 device (40) further conprises a

detector (54) nounted to the frane (50) and adapted to

t l'i ght f h t.
Sggecll'geeﬁ'lg m (%@)e gq%%ggwocrla?lg].} %egelgyhgf}séirnﬁegg@ gpcéthe exctltatlon lens

4B R Bnffuctet ahdEraddedch thixahedxaitition e i(38) Ilmlrmmble from the
evice (40) further conprises an excitation |ens )
rﬁwm(é(a(bva wéherffbaﬁﬂo‘wn})heé*ﬁﬁ to, gaplpy g diffgreppgaation é‘i%'f-
to emtting fromthe light source. 28. The system (20)
according to claim27, wherein the frane (50) and the

excitation lens (58) are cons ruct arr e . .
Sch. ThanSeRdOtaes e By SRLc chBTs P08 Bt itPE % fspsion device
t(m fuéﬂe@@@nﬂr@@g anniRidhI8s (61)eiRid & thewhing (iom@ndkﬁieﬁted © focus
enploy a different excitation |l ens. 15 29. The system

(iRbyenzitios figimey leags oam gt hpaiberaie(28). fhs lowt o8 lighhepafiye cofgound and

n device (40) further conprises an
\élr?ﬁusniqlégﬁi Fﬁe}ns (62) nmounted to the franme (50) and

adapted to focus light emtting fromat |east one of
the substrate (28), the | east one light-sensitive

%gnpo 5@‘@91 ac &Lﬁmgﬂpélﬁﬂltwl Walkin tl?eqrra%% sH&d %ésehﬁiﬂon lens (62)
accor 9, wherein the frane (50) and
@rd mstomtelden@ ar(@gyd such that the emission lens (62) is removable from the frame (50)

by a user thereby allowing the user to employ a different emission lens.

31. A method of applying at least a portion of an authentication mark to a substrate and
verifying the application of at least the portion of the mark, the substrate being disposed on a

production line, the method comprising:

applying at least one light-sensitive compound on the substrate to produce at least the
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are constructed and arranged such that the em ssion
lens (62) is renovable fromthe frame (50) by a user

wo benokss4ml | om ng the user to enploy a differe,tT/US2003/031877

em ssion lens. 25 31. A nethod of applying at |east a
portion of an authentication mark to a substrate and
verifying the application of at | east the portion of
the mark, the substrate belng3@rsposed on a
production line, the nmethod conprising: applying at
b@a'em otﬂweauth@ltit:atipe merkt (109, the aprigaiibnascurtieg aihessubsirate proceeds
Blﬁ GE argduc ans{ t he, WO 2004/ 038645 PCT/ US2003/ 031877

?pon of " the®dut henti cati on marKk (100), the
appl [ mﬂfy:m@amcmmn ofifie asledshenedighsensitiec mrtpoeleij@ the substrate as the

rough th ion, || erifying application
B‘f S?ﬁgp%‘(’feq gﬁg?uggﬁée qr?dé‘ﬁ? “e‘BﬁZW"Pxe Ico?/rlpogndpclc;nI t heI

substrate as the substrate proceeds through the

roduction line ([106). 5 32. The neithod accordi t
Sai i EImCtpAcED; hed) FIpN Ho WAPBY VD g epgfcapgrpoie a feast one
ligRskn@nR coln:p&md -coRPHdck daectia® AMektrebpERPolSBS at least one light-
detectlng a light response fromthe at | east one

pengitive cepappiing pyiBe subsiraeipracesds thruels ths ergdyetiondinglie ds
t hrough the productlon line 106. 33. The net hod

§ cor ghdideth&d &Yrd@Reo S dfale af cEm3 31 and3 B Furthetiddnpiking packaging
r|S|n Hgackagﬁqs O the substrate (114 aft;g &%§
Suarsabstated | M@ Moy BrsapErs g Bocas eHaw figaungBFerEet MR (100)-
(106). 34. The nethod according to any one of clains
33- 337nd MethBEhicc6@MRIb Siyte ShEIRIRIs BY-38 harth& eb@pridiigshipping the
(116). 35. The method according to any one of clains
3ubsgate (Weer ei n applying at |east one Iight- sensitive
conpound to produce the mark conprises mxing a first

k5 ght TRERASthbd ¥RoMIAObYhne dBclairs3 134f Whedin la;b}i{ym@ﬁ lea'{ﬂ"c&le light-
nmet hod according to any one of  clainms 31-35, whe

vesithvg ForgPaURe taprpyce dei i BTmPrisfiem Bine i iebiygensitive compound
Lii@hta.SeRsi tive conpound conprises irradiating the at

| east one light-sensitive conmpound with |ight and
detecting a first |ight respaonse. 37. The neH§

décor dhngethed aqcaidingdganygies Fipims&-3p; Wagreip vgHying the application of

K[l?esaﬁ %&%né i3 Emane dombdiid @omgr@sei irﬁgﬁﬁﬁg t'h@ﬁt leadBone 13Bt-sensitive

accor ding to any one of clains -37, wherein
appbyrind gvithtlighbandtdetseténg) 4 fsitlighisresponss; ve c 0 rrp ound to
produce at |east the portion of the mark conprises

'317)(' NGh@mEihb& Eccbﬁdgﬁtto cRANH, Wh¥RinGRORRUNht Wispdhsdiskbmpdred with a
nk and a second |ight-sensitive compound with a

§@€@ndmlnk. 39. The nethod according to claim 38,
wherein the first and second inks are the sane ink.

38.  The method according to any one of claims 31-37, wherein applying at least one light-
sensitive compound to produce at least the portion of the mark comprises mixing a first light-

sensitive compound with a first ink and a second light-sensitive compound with a second ink.
39. The method according to claim 38, wherein the first and second inks are the same ink.

40.  The method according to any one of claims 38 and 39, wherein verifying the application
of the at least one light-sensitive compound comprises detecting a second light response from

the second light-sensitive compound.



25 40. The method according to any one of clains 38
and 39, wherein verifying the application of the at

wo eagsssme | i ght-sensitive conmpound conpri ses PEt/es10031031877

20

a second light response from the second
i ght-sensitive conmpound. WO 2004/ 038645
PCT/ US2003/ 031877 -37 41. The_method according to
clai m 40, wherein the second-B{ght response is
conpared with a fingerprint. 42. The net hod according
#. anJhaomethest aceprdinggo dlainpdl whareingthreseeond lightrespopgsrigicompared with
Ikﬂh&.n&esponse is different fromthe first |ight
5 RSe: 5 43. The net hod according to any one of
clalns 40-42, further conprising obtaining a ratio
e fThemethodiaoserdingdo iiyge of daipergerd 4hahewsimihe Wﬁ@“dtlhlé‘t
LBhbR % ek HAR RE FRY ot despeige e hod accordi ng to
one o Brein applying at |east a
portlon of the mark conprises mxing the at | east one )
|4tht Themethed aesordingpoamoPngiof ¢laigns $814¢ efitther 4gmprigigg obtaining a ratio
ein
91 ngsrt] g‘ﬂ‘&%%“ %th{ l%s%g%/ets ?g(ﬁcoﬂfpaﬁh@hgﬁaé%}r% ?éin%égfg}tﬁft] :
substrate proceeds through the production |line
ddnpr Wbe@etgvdawprﬁglgttﬁ any angleelpigsd 1 ddr Vhrge1a By ISRt st a portion
\Aﬁthemﬂ( p;{\lggs lﬁ&%&rtﬁé N%eabiQne DYt ABRIRE chlnE(')Lm@ with a%lvent
In ap ast a portion
the substrate proceeds t hrough the production I|ne
dén’pr Themethphraepidingde anesol 3alrr|§ér1 t4tomhespin pprlyipgptdeagisa portion

Eﬂ]e ?lﬁ!ls&ﬂé &b@%@ﬁro@ée@@ﬂr&u@ﬁth@ 'bRQIH&anme L:J)lﬂﬁﬁsesléo;f’ﬂng the

accor g to any one of clains
whigstrete musieg applicatignappl i cati on of the at Ieast one
|i ght-sensitive conpound as the substrate proceeds

tar ough Inlgﬁo@ L QG t8 ? j St clglmrl is5e9n&tiR R INEe Eth@ast a portion

substra uring v he net hod accord
tod tlmm)arlowﬂethc)ﬁubstlrfat n®0®§ls ﬂnemgknkhe rpe:dnctwerlmf: gompgises applymg at least a

B GR bR h FinePhe p ST s RE R L AATR, 1

production line 20 conprises verifying as the
sWibst Th¢ metrod esoalingtg anshaepf daionst3! 6k, Wherein verifying application of the

at least one light-sensitive compound as the substrate proceeds through the production line

comprises stopping the substrate during verifying.

48.  The method according to any one of claims 3 1-46, wherein verifying application of the
at least one light-sensitive compound as the substrate proceeds through the production line

comprises verifying as the substrate moves along the production line.



