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2Oforuselni g&gor%‘g 1TMt$ O o oducts
pafefa e T b RAREr e ST 1P I & er‘1d7 P DTS gpprode

| nRaskagipgrofabe pfifteg mﬁﬁ'i‘?é“"mﬂ? e BFSP@FIHE‘ dﬁFl&l"f Wﬁ@k used is invisible

pr olsicenied ephgigrmpb: minmadtesiygdydduengt hs unsui tabl e for

det ect i Moty ink)@ pintidg R i1 REFGHOE Beans o @MFatig @dtiddd dndl ByperiGhels™. Inkjet

di Wﬁ%lpgkelrédtpr}{mah Efoﬁg WSS SObY &R miGYiSd 88picallQ vater-based for
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| afa&@? L R A 1 s the i o
C O PYCLEH A Mitegisy ink sappqsititnehepopdingly. 1‘P$é‘?$§"éle et R dye vspdineipigeed
pr persbkl Winksfare kuReblefri formulating n adeopeinklcaripesitidiPid sy @mible vithgkjet
maperkst y of a product’'s packaging may be printed wth

Ot he in VA fﬁl]thg‘legenﬁaﬂléqulrem{{l& IR (iyss uée@m ﬁeﬁgﬁ g}‘St@ﬂLs 1SYhatql§§ﬁn[s@t§lx§ IR
ra%hatlon a? a éequencﬁg)rnglementarato ’X\f geguelilc%of the %nsor n Hle ne{page ?leln %)eégaraéy ge

K]
p r thhPW“F%“ ¥ bish RIORF NG A ety f’f"ﬁé‘h%‘iﬁ%{tﬁ%?&n"‘y’ the dyes
netpbigeetpaza prefemsiphodd dbeath efong TN thef ek [Revezion pihat int7POrigyl 090, preferably
pr efoeronteth, pitd piegerably 380 fod@sonint S hi gh- speed and | ow cost.
351 N kj et Wiks addifRied Willpfeat ubelor 10@dz&dna m@éﬁﬂﬁf PouidBe dsRANPRErable

OL to dng pCaQO%J cbﬁt Jleg-\ﬂl &yg%ﬂm% CZE] ¥e p?egagedkl {( hee @&Jslﬁa'i Qéale zlnﬁ] which is

Al e-jet printers, sto

raﬁma \d %ffﬁ’r‘el zed during the pri nt| ng process. Th| s
rapl d vaporl zatl on of the ink during the printing

i sdvetiani t at es a wat er - based i nk conposi tion.

40Accor dlmgiryaspebdmefesspﬂa&u i bl @yahifadye df ik B: dyes used in

net page and Hyperlabei T inks are suitable for
f o|MbAdri Ng I Nt 0 aqueous i nk conp03|t| ons and are
conpati ble with inkjet




printers. 30 A further essential requirenent of IR
dyes used in netpage systens is that they nust absorb
IR radiation at a frequency conplenentary to the
frequency of the IR sensor in the netpage pen.
Preferably, the ink should contain a dye, which
absorbs strongly at the frequency of the IR sensor.
Accordingly, the dyes wused in uetpage systens should
absorb strongly in the near-%R region-that is, 700 to
1000 ran, preferably 750,t0°900 nmu, nore preferably
780 to 850 nat. 35 Wath e anticipated W despread use
of net page and Hyperl a eN | drbe especially
desirable to devel op &M st Q% -1 R dye which can
be prepared in high ylel SBtial scale, and
which is acceptably Jight s abI QumMmary of the
Invention 40 In a fiiam .pethNt d is provided a
pht hal ocyani ne dye o ‘ ' RBO15 PCT 6 Rl z
RHN .-...1//R2 mN N n(GNN=RI'- NMNR NNNNJ
N +R XN+ RL eregiyn: Mis a netal
group or is absent; N B3XXi s sel ected from
-ClIR3-, -NR3-, -0- or -5-; nd R3 are
|ndependently selected fron1hdeogen ad _s alkyl, O _s
al koxy, carboxy, carboxy-Cl mal kyl, hydroxyl,
hydroxy-Cl _ alkyl; or R and R2, or R2 and Rs together
ar 88 ned to forma C2 aryl or C3-1Z heteroaryl

gr Mige meigipoiponiadbieys  substituted with 1, 2, 3 or 4

subst bruent groups, the or each substituent group
5bekngd&gg§ge@@@nhhy_&eheqted 10 fromC,,, 2 al kyl,

kOX hﬁp% ectegh y@'!)gléy Jil % a]lgrh §1Q Micox;cézb@xty l C&W@l 8 alky]

al ogen, am no, hydroxy , th|o

cyan
el CWﬂql% phenyl , phenox - (9
0 R2 or }égd@" together m@-m form [\&@(a@)o% ” etwh;@top?, optioba
- C@Mﬁiﬂéd with ml2,f:0n4 sgbstisnt groups (i ¢t ead sebsiifeeit growdping m&wepdently selected
1os u lﬁt@@@aﬂqm @;.,, allxyl BenRIT,  aY1Q88Y-Cf  BIR5Y, 20UB,CENORY; cydng halagenH,

aI K (g\ N olcéngl) te%éli(‘zn | K&A}l p@e@él;, 188 cgg@" -Bco@r-go,R‘
p h é LR ’O‘Pmﬁﬂéﬂ ﬁOI\%"R" SCWP‘MO (ﬁlmg gugfn%néc 6% alt and s%]f fu;éudfa he

aspec
pr ésarittegerfroreite F8H provi des an i nkj et ink coﬁpr|3|ng a
dy e/iam cdesg sricopclafpove. I n a third aspect, the
150" RELNE arb ﬂ&éﬁeﬂ&eﬁt@ EhleREa@¥h Bl@Sged B, . Aty iShenf) od pidh@1C, ERYIPT | Si NQ
a pr in tﬁa?s@cgndiagﬂect &wregent invention provides an inkjet ink comprising a dye as described above.
In a third aspect, the present invention provides an inkjet printer comprising a printhead in fluid

communication with at least one ink reservoir, wherein said at least one ink reservoir comprises an inkjet ink

as described above.
20 In a fourth aspect, the present invention provides an ink cartridge for an inkjet printer, wherein said
iﬁk carfridge comprises an inkjet ink as described above.
Ina fifth aspect, the present invention provides a substrate having a dye as described above disposed

thereon.
In a sixth aspect, there is provided a method of enabling entry of data into a computer system via a
25  printed form, the form containing human-readable information and machine-readable coded data, the coded
data being indicative of an identity of the form and of a plurality of reference points of the form, the method

including the steps oft
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conmuni cation with at |east one ink reservoir, wherein
said at |east one ink reservoir conprises an inkjet
ink as described above. 20 In a fourth aspect, the
present invention provides an ink cartridge for an
inkjet printer, wherein said ink cartridge conprises
an inkjet ink as described above. In a fifth aspect,
the present invention provides a substrate having a
dye as described above di sposed thereon. In a sixth

as pect, re&lb@g 8 b émmepsygtesi%ﬂ £18m ABAOViQf inaR ARtk RGBS ¥entity
t h e ?tfoarxll’}: i3 F]otsgon &Eelﬂ%ng ﬁew%eyrqgtlgeggatge] f(%nRhe fsezngnﬁgevlcen \;vh%xg pl%e%rmr&
na CFfERE PEERdRS e t??g CRir mfﬁa@ng&i*}a‘é’ag ot rsoe Bfél?eﬁin"d data;
i ndi catifeyEyingfin Brpopryansysien gud &P Sherjusticfting datp.alridst ep ik of the form; and
5pl ur al iityprefhe, héf @mprcestapoi rbiSone bf thelipgicfigyrdimg as it Ritesvethdanichst
i NGheieli,Nng t he steps of IRBOIS-PCT 7 receiving, in the
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eas

r{nte(? }éximatge f%rm CO StalanﬁéhmgaP reladélbi u?e I’Dl%lﬁn am¥I maéqma-reada cPcP tgdﬁta gg co&ed
c 0 éaé?d’ﬂﬁﬁd%dﬁa“(‘f%"r‘?ﬁ fefsiquesfield pf the forms fhe method AF g B 5 ofescr i bed
above. r@tﬂpg@m tht qoyputert syrem giid frbregpersingyigdce firidiodtipp dptsregarding the at least
as s Ebl@deidclning hovadent i@ adgirdiQ RBveR@NE thoknshdi@vide latfie tolith ®rm, the
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t he@hempsadreded datl admarisessn IRgbsabingldpasdescdiedrbovef t he coded
dat a, tdpeoningledd tehsiny tieMih gibr@ the bVEthebiiGlbtil@ing Elettsdnfe Wi it Godbd uat.
th @pﬂgﬁ}f}eﬂ%feas&ge ffelﬁ' fs‘ a l@:@ﬁbﬁi‘ ahldhe %}{)l‘e&% stlapsmcﬁ&es Jo%ﬁ&g at least some of

25 pa {h Ilnc{avlerlle}{t data to th Q)ptmnaﬁx/ %caae laast one ﬁelgh érawn%g%eld b%lona}}]y tge a?]?ast one

of %ﬁ"df %fh*idf?f’bﬁe’& *“’8 E?Ff perree sé“‘i}@?l‘éifﬁ“\ﬂpé?fmgét 1"6?‘ Nt ‘gﬁ‘g POPTR ata a5

t hecheds mprk. Opfigradi. ¢ a4 gﬂstmﬁﬁelﬁw p et Fleld add e wieveting R gl verifying

ma it etiest soead dbih@engadedepdaites sigtahve otosbeasocidled withaliegenddg idevige.

| Ndptcaby, Mea Bt omifiell £ @SEtioORRA ard kb ln@rp@iing 1dp Ercihiddd sbiling Aissage to an
30 ”EL;JBﬁ?:Quoﬁ AGld kﬂmhetam ik %ptﬁmag)f the {85 ﬁéla/.g m sdvBiskol Rtion Fietd and

co EP messa e mc%d%s fe orm dzha dgrwfd ﬁiom at?efsa)ne (?ther ld o \C%I Ge 1N di cat I ng

and i ncl udi
rmv ene ﬁ’t a“&‘éh*hai‘SPF% dietp ﬂ?fwg‘em%%éwab’&ﬁ e’e“Pi &f denipie f 9P °&1é1a
I e b eedpey temt thy profust ifrpkayiye apiinted sufrspeontyigne enpp-rdableygiarrtiorande d
I en@bihew@dablo colldd @atd B chiled dy@THRE Bdidatdg oftaii@ontipds &e Fr@ig@iteth] teGnethod
35Saheuadt md RASE Oone field using at |east some of the

co E;? d Qé%é@né,l A 15 cgngnGte'rr sﬁttelﬁ Q)g ?’M‘&%engégtdgvmg gﬂﬁ%%‘ dgzgreéalrdiﬁ" tﬁ)e\A@ uF]y

d
B e Byt P bR BPR R R PER
d ageaeraag fe fndipaipegyiarsing apjeag simg ofge oqdddgg andone i el d,
Whe) ei mecg@igOn dodemdtedimtn and gsivp the sdsting fpta] iRora@isruplhihgtgthdy®uct
40asigdescri bed above. Optionally, the sensing device
gewﬁrema%%odgmmm MROBIR iR afdsd dGivddandv€ast some of the
cogedssat a. Cptlonally, the at |l east one field is a
text field and the interpreting step includes
converting at |east sonme of 25 the novenent data to
text. Optionally, the at |least one field is a draw ng
field. Optionally, the at |least one field is a
checkbox field and the interpreting step includes
interpreting at |east sone of the novenent data as a
check mark. Optionally, the at least one field is a
signature field and the interpreting step includes




that at | east sonme of the novenent data represents a
signature of a user associated wth the sensing
device. Optionally, the at least one field is an
action field and the interpreting step includes
sendi ng a nessage to an 30 application associated with
the action field. Optionally, the action field is a
form subm ssion action field and the message includes
formdata derived fromat |eagt one other field of the

form | R &ic@ kb is BERREL metrbd V&g Seti DML BHm 3 co%EJtahQQem
Of vl @QJu&t g tﬁe‘ﬂoﬁ%t 1Q1I1 haqgé Cf%rult&lgu?facgco ﬁgmlﬂﬁn?aﬁ re§d¥b§e ui naa\{mn and

2 g e L S S B B s
madhPHE-0F gEtin| e coded data, the coded data bei ng

3 nd#c at teogigingoif thegqmpuitesmtentayd fioh 2 fehying fevigduisiting dae regardine identity
e tohtehrodidiGterh, ME deasily Migcef When pHite@ Pan ddrative(pastion 11604 1 ihd Yhduct ifdm,

t hQere AP RlcatiSHimt R ARG: ShQPhA LRSI NG d ev i c e,

I n % cat Jetgegmudgthgco S%?sygémnagd uts h %he leF Q%g é%y mfo atlon reth? [oggelrodtuct

em the sénsing device an ope
oéleli’l“gn relative to the product item generating the
nd? c at TR e FePmly sgtem piddpgp oup Hevicy fhe nlvmationletiz id it a;
an arofugliteny, bewipd Havigs selecfad fdrahegowpetipading 8 jiglapdtvi@ad a pdiing gevice,
t hewmirdithiCaded @G cothiisa,an IRAbOGIREAYH HRschiRl AbvkeNg tO the
pro duct Opﬁo%ﬁly I’rﬂe §ddda dM%rﬁ&cﬁmﬁ a i: g'ahﬁqpn%&id Q&ﬂ Q‘hoﬁsomrcod%%;ta }%Hlon

I N b%%%&';aQ' ghe 1d\én%P'a§ t%e% Ctrltlem % tlona \)1 %e caded <|ia alss%dlc%vepofaq lea%t one of a

ené’B? i‘“ﬁa‘ Ff‘eissw‘f‘aé‘fegth%fprf’a’a&ﬂan Pmmly T fsRoped Ayt pRpprgduct
a peeEd e vhidh phesefled fatds sfeesitl g 1 identigref theaeilugigter Optiopaty, thelcoded data is
S U fidraeg &oncaplutality off fadgf divamions, eelaci el fa@ périivh Being Rblitatia ofald @entity of the
MagR&uR Gend. AR @ s0adiRE is @atadve ofh st 6:R dQaPE @t & HPE ksBiated with the
I ndi,gatdye of an identity of the product item the
omethod including the steps of 5 (a) receiving, in the
conput er syst em and from a sensing device, indicating
datEH—P%%%P’%ﬁ—R%—‘-{J—%%e identity of the product item the
sensi ng kv i & eschepprie pf apfie zetstiqdship hetegen agppmie ainted vetppes g1id fts cplime page
r edadripie@ to the product item generating the

i ndi cat isgre 618t nddshcVGw 3t a ih@R%h bRIE: n8baed RE . GREGHRA Qtnapage

25( b}arm{eleg r[e!p&yljeh@ netl)age p%gl ?er\%o J_.EP eH]:e?e[gT ag%iét&lglrg&'@ép %I‘%/leb 16cx fhe

i ndi cat i te ﬁrrtatl % oduct
item and 1 “S B0t BUEET 94 0T The' d?‘?'ﬁ‘ﬂ‘i’s ”“&?s"’t”deﬁ‘ﬁ'ays
and“e’l“‘dméff?voﬁlfeﬁ’iﬁ‘lk deV| ce, the information relating to
the prdéyet isiztdemati firw obubightitvel dentive of agpeitdatuegk hd prhd@ge
gr esppieonpri sing a display device and a printing

30 d evi ce, righh&hiGiphn S84 ﬁow(fa@% Ehte 2l QSRS oPfSsyflds of four codewords

d@%gé%r bi ng dye as descri bed ove. Optionally, the
ata is forned from aeﬁgl urallty of coded data

p ort i ons #UEREH PRHFEoaE PP IR A& T MlEEdti ve of

the i deremt 5§ seplan Yiey shavie epemrangepigshet nigyyef fopyiagaisoyn in Figvees 52 and S,

C ol @tlichkadetsiarg sBarel] bethregratiibconetegsf at | east one of a 15 UPC
35and an ERGe A%Sead ilveidwing 4 :Batibddp teweel MG of thd 1@ hown in Figure 5a and a

qo;-lal&méwloya netsagb%enﬁlﬁydmcg&h@lkom@éﬁga on,.a surface of a
pr oduct _jte

of an I(§ glr%éﬂr%ve%p]pcu{/e VIEW ot% neg)u%elpen a¥d its gso t%dgé ﬁegsImF 5% % ?lit%vxlx c\énee
coded d&EE ¥ Perfpo‘i“}‘Fé’ﬂ’mF‘?do’Fﬁ ﬁ%?e@?garerl fhy“”’d‘f Figisded dat a
por t i ongigwrekcischenaiietloc ditepmobarey corrollyetortly npiprel rerashdwy @ Figfires 6
40t hedf;dentity of the product item Optionally, the
coded dafde dish phelpebiieaiel ¥Q wilfmliedh@As brmie of a UPC and
anrEdGcassoci ated with the product item 20 Brief
Description of Drawings Figure 1 is a schematic of a
the rel ationship between a sanple printed netpage and
its online page description;
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Figure 2 is a schematic view of a interaction between
a netpage pen, a Wb term nal, a netpage 25 printer,
a netpage relay, a netpage page server, and a netpage
application server, and a Wb server; Figure 3
illustrates a collection of netpage servers, Wb
termnals, printers and relays interconnected via a
network; Figure 4 is a schematic view of a high-Ievel
structure of a printed netpage and its online page

:jﬁfgrt : ggj 0re 10 152'(1%3 tlFon th?fanglhfoft?ﬁlapaaénr \{elr %\elgusr(%mfmoﬂrg the

codevor dism d s @ﬂatgadgwfmrﬂu oGtise 18 thlgg tetnhithe Jugligpd print engines

s hwdglwrgvhe! ssrereblyodot | ayout for the tag shown in Figure

5a; Fi gurigere 8Gs 4 BraiRd PdwdRthy/ S BERONY, SiGnddhe puhk, 2AGRABBihes Offthe

5N RBaPbrinllVFiLAISnSHOWN i N Figures 5a and 5b, in which

10i t' S assopiraisadh sthagtics/ew st Ghefatiivd rwerh a pddReR QR produit EHhbhe, a

tar gets%glzsg% elgdepv%(vv\@agﬁk%gljtl&cent tags; 35 Figure 5d

is a % % 8 g} ronshi p between a set of
the tag lggrﬁbg\]&ﬁs‘f PR Vi P ét‘c’fct'é{ﬁ?ﬁa"dtcm feld of view of a
net page Féwn ¥ishgehensis view ofithy stiupfae ‘FWE% a net page pen;
Fi gur e @isirg15as apdensiiract plagenvihetiegal; a net page pen and

7 o h@mp@m Qﬁﬁ&'a%@nn&?‘em' Qel6flet MhEW R proliliSpRGERREE. PEN
shown iR .chematic bl ock

di agram 5?”9’ISagerSPécuveVlg”ﬁfflbﬁﬁh?%m% e _net page pen shown
0 i qurFBee B o soisdpermesepy o tavigiic gt P
of a walFlsurpifirtsesinahdvigier opysndaf the bi-lithiyyodead qdEignreg7;

I5Fi gure ¥Qutd iax legudnelontiond rioulbnst thei-igargittiadof Fidda e7;

net page rRirks (@ fo 20 shw@UiaEe1Dationl 18 WHe®, oppiRe did cldRio Rl B¥eGESkn

POfidsl QBecRbry, oHWL lﬁmc]pgnm%iagwlgf&g 1A section of t he dUD' exed
pr I nt 9n19ed qzi%m 2&(8 ]s m%%e%asm o&era%onal LINC: xggsp)l' aytHeerIb aior I's

a detaif car afr

gl ue p&EHY3 Bqw W5 FREsiEH grhee S”&ffe “‘E‘ﬁ@’m’S arﬁ@f%&g‘élm“ed in

20prqcmdévevotflﬁﬂrﬁg¥@$res 9 and 10; Figure 12 is an expl oded

Vi ew OFig@dp4 shaks at @ of hekg@le afah@iddn® shdvdh it Bgu 25 &hemat i C
Vi ew Ofighd18 159 tohddile b6 sctonabewitil:RER b dok chandbdr S4Bt cdirhe d tBbbR

sc@mgﬁegtgrd\é&wgt\%ng{m the structure of an omitag; Figure
15 schematic view of a pen class diagram 10

Fi gure 16_ IS a schematic view of the interaction
25 bét%\%%é?éﬁﬁﬂ—‘%ﬁﬁoduct item a fixed product scanner, a
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halidbsdbDvar oduct scanner, it scanner relay, a product
server Asadderan, s ol URhibs@lil iy AtahsQldye S whickdb@ths ifakd 1 S
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r es ectlve

Ryl e e T S BB el s e f
P rpreﬁ-‘éﬁ inypogian ayg pspegially prissblndir ushis Aebags@rddintedabel ™ mipksetions: NG oSthrsines
a khdwndehegiiorerhsstidrusifue winbiwtiafof mopgiieagl e i nk j et nozzle
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ar r angg peddhlar e AGelotiGds &Gordidg to the present invention is that they allow the infroduction

of a range of functional groups, such as water-solubilizing group, distal from the IR chromophore. Hence,
unlike prior art IR dyes where water-solubilizing groups are attached directly to the IR chromophore, in the
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20 accordance with Figure 22; Figure 24 shows an array
of the nozzle arrangenents shown in Figure 23; and
Figure 25 is a schematic cross-sectional view through
an ink chanber of a unit cell of a bubble formng
heater el ement actuator. 25 Detailed Description

| R- Absor bi ne Dye As used herein, the term

"I R-absorbi ng dye" neans a dye substance, which
absorbs infrared radiation d which is therefore
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noreetpged pfii@fiadl y 780 to 850 nm Dyes having a 7.,,,,,X

gn thi SA fu@daxgi@va@gceof Bad atcjox‘aHJ t@IEJJ ;ﬁ{eseﬁtlﬂvgnﬁtmls%ei Blie é%%&u@ncéolno n

by , %J;%v% elw%%eegssés uch as a gal | iumalumnium
arsen es mccordi ng to the present

e

|nvent|%ﬁ“ﬂ%@@w?ﬂewﬁﬁV@ﬁFﬁﬂgﬁ@gwﬂﬁ verrin wfsyndpivisei on
i n CESpRéed poppling offors fligsienisy L (1) Mudenes. aRRpush theyimeplso beprichagethfdmititey

f orcorfegppndipd igitiead®. | Nt 0 aqueous inkjet inks; and facile
preparation. Mreovegs their highgextinction

coeff|C|ents in the ne IR reglon ans that the dyes
appear "invisible" a§1 concenﬁ1 n sui table for
detection by a near-I1R et tor (e.g tpage pen) .
Accordi ngly, the dyes prese ention are
especially suitable fo |n netp d Hyperl abel’

applications. None of the yes known |anhe prior art
1ohas this uni que conbi nati on of proper®les.

D artic uﬂh@&scﬁ@“éé@&@f@d Qat:roc?éf&%n%hﬁg ;'agfltzgeg )tlgetai tgnﬁla&o i may

é Infro

g} n*% fa sence op aameta ltgméérocarchza?mn 11})0 orné g m\}%f ef;xce g%ltealﬁliaulngf %ah@en
g r SO TH ST TEhe Fracsyipet RiA-Br oo minrdpllowing mageycization,
unFpigEelysififing grouny pay perbirdgpeed byl orationynérh eyl gow) ifrdsdnd iz g
15gr oitiplscyaine Switraine hede dhisveldtilgyadiad dilveaihdRo@moERpbar €, in
t henordnfB6k&EH.PCT 10 present invention, any

wat er nt |
i iy

wat er - sol ubl e phthalﬁﬁya nes having a A,,,,, in a
desired near-1R w ndo ilaB{e, gasing a range
of nmetals. This conbg pr ties is highly
desirable in the field oF ea_; rRsui tabl e for
net page applicati ons. A fufther alvantage of dyes
according to the pre ' ' '
preparation from redgdity avail gbfesand rel atively
I nexpensive starti ' NCEneraIIy, t he

pht hal ocyani ne dyes \ac ing/to % spresent invention
are synt hesi zed viq{a Yo ke i ng of four
di cyanoaryl (1) nnlecuﬁes ho Jhey may al so be

prepared fromthe correspondln@ |n5d|ne (2). R2 R2\
X1 17X R NP)n Rt' N)nlﬁiﬂ \CNI I ,N / CN 10
(1), (2) NHZ

herein:

20  R',R’and R are independently sclected from hydrogen, Cyalkyl, C, galkoxy, carboxy, carboxy-Cy s alkyl,
hydroxyl, hydroxy-C, .5 alkyl.
Typically, dyes where n is 1 are more red-shifted compared to dyes where n is 2. This is understood

to be due to the n-electrons on each N atom being able to achieve better alignment with the 7-system of the

IRBO15-PCT



The cascaded base-catal ysed macroeyclisation may be
facilitated by netal tenplating, or it may proceed in
t he absence of a netal. If macrocyclization is
performed in the absence of a tenplating netal, then

a nmetal may be readily inserted into the resultant

net al - f ree napht bal ocyani ne. Fol | ow ng

macrocycli zation, water-solubilizing groups may be
|ntroduced by sulfonatlon of ;an aryl group, if

pr %&15 éaame cﬂm&m l%rejw en 5@111 iQ ﬁy ?Eénﬁ:g'ed r@-’infthg a)ﬁ'gsbog(ﬁlc mebrgd
a

I ev usi n ‘condi tians
ol ‘a2 Vieht! sidfasfm%ﬁfh&“'a"alf“ﬁ‘ joneh B até’ﬁ%f&‘af"?%%’tg st
t I“neanquésémlocwmm@mmmfe Hepfa mdlvé -wjergbergd ring gy 1-A). hepyticr alignpent
alles%terR%onahRgmNthc droRbphdid, &R1 a greaterl redlshift is Yypicalig-opderidd Al N N N
s~N 1~ B%nauﬁﬁ B%nd/k%l}!(auhﬁ%geBZ wherein: 20 R, R2 and

R3 t .y hyd ¢t
al kalre I& agpat?e&s?rl]leofx ]% bf?%ﬁlcggyglfao%e m nhy rogen _€

h y dr ox )QP“"““W?HWV OE)]. ZB glely %/ carb soue éo%/ ialt thele wlulély growde the

i Sdvd withrveaterrppipbillity. Sitgh ephyiofnpsRey eeaHPH Aeaivpd frop P&%&W@P&dﬁ Rg

2. inckfthsive toSte itn @ ¢Sk GEk-soltbl pivi@loclerdnes 0 t he n- el ectrons on
j0each Niatmhenn oakliRxlia, teeRieyembetmer al i gnnent

with the n-system of the | RBO15- PCls 11

pht hal ocyani ne chro n the'N atomis in a
5-menbered ring. In t or pon 6- menbered ring
(nom, vicinal hydrogen at at t @ a- positions

sterically hinder rotatiag
the plane of the ph
in the 5-nenbered rim
alignment allows betger
chronmophore, and a g(éé}
observed. 5 Optional and Rgeare al
hydrogen. Optionally, Rat ) one’of R, R or R is
not hydrogen. Optionally at |east one of R, Rz or R
is a carboxy group (or salt ®hereof), which can
prgﬁ%ge t he dye mﬁth wat er- solubillity. Such
COPONRSINuDE SR LSBT LNER AT AL0L e, | her by
AN AL AL SRR
150f betehsdly frqippend i qoatprarizid cthepfppcimpaning yfater splpbifity] opto fq Rigpalocyapieg.
Rs AltedatNely; BINN afdin my be used as a handle for introducing water-solubilizing substituents, such as
carboxyalkyl.
Optionally, R? and R or R” and R® together are joined to form a Cyaryl group. Accordingly, in

some embodiments of the invention, the dye is one of the regioisomers of formula (IV) or (V):

oﬁ t plperidine ring into
v nophore. Hence,
teh1(n the better

akii on into the

-shift is typically
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/1 1\ NMCNNNONRNNR3 (IIl) wherein: R is
sel ected from hydrogen, C, 5 al kyl, carboxy-Cl.s

al kyl, hydroxy-C,., alkyl. Such conpounds are

advant ageous, because the non-conjugated N atom on the
pi perazine ring may 15 be easily protonated or
guatemari zed, thereby inparting water-solubility onto
t he pht hal ocyani ne. Alternatively, this N atom may be
used as a handl e for introdu ng wat er - sol ubi |'i zi ng
substituents, such as carbo aIIcy Optionally, R

and R2, or R and R3 ogether are | ed to forma
ryI group Ac dingly, in enbodlnents of

thQV n is one of th omars Q

for 7—({MD15- PCT 12 w

NN'NN\N NNI(N'\/ i\ N M N e M

N N NN_ NJh N 1 (I\/)(V) er gy

is in@ gt ed fg-om hyd enN_awLi ﬁT

aci d, gal t or sul fon3 . B

Cption- & VVnaybe a sul foni cyaci

| f nan1de Opt i afialy| yy) t he
aIt i s okFormil a:
Pr ef fromH Li'",

amonwum cati on, such as N (R(R)(R (R where
R R, R mype the same or different anthare w

i ndependently selected fromIT, Cra al kyl (e.g.

nmet hyl , ethyl, cyclohexyl, cyclopentyl, tert-butyl,
|s@mﬁﬂopyl etc.), GCsi2 aryIaIkyI (e.q. benz

p h ey @ inflepdndegtty geleptedfrom @gstrogeR, syifprjd acid, gilfppic agdypaliy @HX}‘lede
snapht hydptiRdug egch WASy taBslfind meichuidhioasd saltsusilformide aci d
substit &HJH? HIBYonkGeid A bulrad bbEedt islerieketa: SdoarBharrably, Z is selected

Sehl ORI opaa%lgsmqmmn%w@* &ﬂ(R‘%IR‘) WRGin@Er ROK Qe the

to | formc e, a

fQ
Rl o i R Tl b
me txslopesiy Gegrbbtﬁﬁﬁtp@pye ge. )gcawlm be%ﬁe%ﬁhyéftc )éné(i:sfz gryl erﬁa
10al sipnyb exipiyeparmedentiwbdabpye fulfmic eidarpivents maybe et Gief sandatd
hy @hinstngl @nditns GronvEkidNC acilNirhQHolitesbtCforin can Gpdfibema gslun, or extuipl, a
Su Imfetgi ﬂm&i@eagﬁt %led)l@ N DEHS bikhmefi0kMhatt (o SRR Non-metal salts
whe may allso be prepareg] using l‘or exam%le, an ammonium hydroxide (e.g. Bu;NOH, NH,OH erc.).
Optionally, the sulfonamide group is of general formula —SO,NR’R?, wherein R? and RY are
15  independently selected from H, C,.galkyl (e.g. methyl, ethyl, cyclohexyl, cyclopentyl, zert-butyl, iso-propyl
etc.), (CH,CH,0).R® (wherein e is an integer from 2 to 5000 and R‘ is H, C,.salkyl or C(O)Cy.5 alkyl), Ces.12
arylalkyl (e.g. benzyl, phenylethyl efc.) or Cs_ip aryl (e.g phenyl, methoxyphenyl ezc.). Sulfonamides may be
readily prepared from the corresponding sulfonic acids. Moreover, mixtures of sulfonic acids/salts and
sulfonamides are also contemplated within the scope of the present invention. For example, each dye

20  molecule may comprise 1, 2, 3 or 4 sulfonamide groups and 1, 2, 3 or 4 sulfonic acid ammonium salts.

Optionally, the sulfonamide group is of general formula ~SO,NHR?, wherein R? is of formula (VI):

/' \
X
(VD)

R/

wherein:
Riis selected from H, Cy.jp alkoxy, (OCH,CH,);0R%;
25  disan integer from 2 to 5000; and
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15, independently selected fromH, C' alkyl (e.g.

met hyl , ethyl, cycl ohexyl, cyclopentyl, tert-butyl,

i so-propyl etc.), -(CH2ZCH20,R (wherein e is an
integer from2 to 5000 and R is H C, 4 al kyl or
c(oOcC, alkyl), C.,7 arylalkyl (e.g. benzyl,

phenyl et hyl etc.) or C~,1 aryl (e.g. phenyl,

met hoxyphenyl etc.). Sulfonam des may be readily

pr epar ed fromthe correspondisng sul foni c aci ds.

Mo LYET %ééc\) of sul fonic aC| ds/sal ts and
su Fona es 'so conte qg scope
t i maY b8 BesHRne aﬁ?ﬁé’ﬁ’ PP B %\S‘%"m" 451 e eoton.
D! ec ulOgtiopply themetghgroup M ispelectsd from Si )(ﬁ) SHM S Prgi‘ﬁ\ éiéﬂgd‘ll(é‘d ﬂéo
AnTAlANR7r0 Fx(@ (A% VOLN (A, o AGIAD, Berifrti QarNial Zp.8m, Sn(AXA), P,
5q:)f,g(pj@@j byadahe sul fonam de group is of general

for mul an§gz aredﬁghhgan% Gl Iqu IRth% ém@(fr dl&&)&lm‘ll de séléaea from —UB]-

(Vlg erein I's selected fromH, Cr.n al koxy,
eHPAOR ; 25 d is an integer from2 to 5000; and
l\/015 P@Tis $Boted Rork $05F-whegdih 265 aprRAppsly §pfingdy Exellyl, o LGy arvity!
may: sie)pes), tieen RYRYatd Rt i bohashneors diffiptt and @rp selocted fom Crz 2lkyl, Csz

10p0§&1td595}§lﬂk}’bd uall(&(ylﬁyﬁ)lldx&brpgﬁrﬁldﬂ@@Ed at the pars

posi ti yNeln Lu ussgla@d%tsﬁ'(ll GO cMDI s sel ected
from Si wl % Qiotvoen
Ti (A )( r}: use e Rt oanv%én tha;é}% HZUhTth Qipty yl.
Fe C@]Pgt ’r e}(amp@defersm an ar@?.nc %l}p havg?g ﬁ'oxg ;, gy

Pl ol ) terfRthriem) ofepurse, ffery el gravseor&sapnéwg P P@%ﬁ%@m aryl
15Wh :6:dps daiRiybedMBovt. BEy r@adi® ooyl iskpifefleinaidés arylews dhhegeragpropiteec t ed
from - Qb term h@&@ﬂ@ Refto an % uﬂ:@heﬂe $, 236} Aarbd Gorista® FEp1DEd bl a

( Wbe%roatom se%cted %SH%% OQ}r Se T)!a:?p‘ig% Liyletg(ﬁiyi (a%ggroaro&c jlgupﬁiln&Mi pyridyl,

I ] R
W bwumdaé%ya mldaz% unt?gtx 1ﬁo§umo¥nﬁem8){my§ 1s<§:}do] }fl X yl, 1%1th1?' n?f
s em@w%dpyﬁ?lﬂ*ﬁl@yl fgidazpfylc wazolyhgox:izolyl pwol&,r:iﬂ(azolo& plf(ﬁazmyl
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napht
refers [{“8” ﬂ’ﬁ"‘ﬁé‘il éﬁaéeti f’tﬁg"ﬁsre’éﬂ SRIE ﬁeﬁe}{w?’lra%ﬁeteéoa?’gmfr S BV Bon
25at enterlvesketrdig. 2ah§/°f5§ﬁ§1t§§‘tbfuf“8’§r‘?fsg“bedﬂ‘é" term

"aryl ervaies re@fencciotisds e pptinelfyewbstituted srolips(ad- Bnammegfion vifigridged cyclic
C o %&nﬁﬁ Qﬂ%ﬁdﬁpﬁlg hdiebat/ R BupIRDYRhB A bstitaen (L) areltﬁep@ﬁ@ﬂbﬂﬂected from C,g

%l.Fy beﬂo Y:ﬁZCH (&&Ieﬁﬁ%%ﬁeg&%oﬁé%kmb E@k“'lﬁi tl s ¥ikyl or
|nc es a ene, ere %8 roprl

LS AORY

B A [ T T s R oW
304 QPO ROGHRS AELRr-OSPRpiSAcRY -W(@Rv T?@NE RoOpRiRS 1 %d
f r @Rard,R* &hd Q‘fareS.depE)Ieﬁf[ﬂBé]ce@d fofh hjiek@r @a g, pherglor phenyl-Cisalkyl (e.g.
E e %&E}@ E’Wh@xg%r Exgr)pleg{ Mntdlﬂg Ebrbl @8 oR\ibktehyk, different substituents can have

Zf‘ Oor W o it eQMsju ed mgﬂé Mthﬁeﬁy I—
i ndof T h ZIQPX i r Xghmy]%wpglg}{ﬂ I's0; ndol y], funnyl

t hlsezb'ﬁ@h OMsgppr g ¥~ t hi azol yl, inidazolyl, oxazoly
35i ' soxaz o%?ﬁerm :Fg;l az%s‘?;em t°|r§%$ealk% RS/ bothsiy aﬁ@%‘&fﬁa’ﬁw f°m2(7h°
PY teiky ¥ ixblip Bt¥s) be infedrupiext vittl i, 2 yil 3, heteraropiwelbdiedfydm O, Syrsy Tk plh] gugpp may also
i's Qg lmerﬁgtgll with 1,255 URBOdnYr tripld BR8] 1863 8krythe, terth AAllACls@EOERY to alkyl
y y ong%l !meanQ Faeromgﬁtgﬁ{ll)tions Qxe({a&oﬁgyutlﬂlerﬂ)ﬂ lmﬂ)ﬁlpuons Where “alkenyl” groups are

ul nox Y.
et épeclﬁleﬂjé TP ﬁ%‘it ’gf‘%ed t‘%édr? Sé'géé g%ﬁlrogée re F’Iledr?salkidoawove
di val ent groups correspondlng to the nonoval ent
het graaryl groups described above. Any reference to
heteroaryl inplicitly includes heteroaryl ene, where
appropriate. Unless specifically stated otherw se,
aryl, arylene, heteroaryl and heteroaryl ene groups
maybe 25 optionally substituted with 1, 2, 3, 4 or 5
of the substituents described bel ow




Wiere reference is nade to optionally substituted
groups (e.g. in connection with bridged cyclic

groups, aryl groups or hetenmaryl groups), the optional
substituent(s) are independently selected fromd -,

al kyl, C1.8 al koxy, -(OCH2CH2)dOR (wherein d is an
integer from2 to 5000 and Ris Il, C .s alkyl or
C(OCl.s alkyl), cyano, hal ogen, am no, hydroxyl,
thiol, -SR', -NR $", nitro, .phenyl, pli enoxy, -CO2R",

30 - C( g R rd ¢ éaw cludes ga% QPJ A Cl 125%1’ may, W@eﬂave P

i rfa@aerfﬁaveamnf oplced Pylfelo g ?ﬁe’ﬁmfa °“P iy g‘f 53‘1%%
phiesiegds or phenyl - C14 al kyl (e.qg. benzyl) V\here for

exaaultr;xnl)celv3 a group contains nore than one substituent,
5 di T er ¢ide rSbiastid nlaltls) tobex S, CRNEI, it ichdadt @ @iyt grd map ponth any

arg & @&ptln@ 15, DRty Gt QbR eriEY anfd@ference to “alkyl”
suu}ﬁ&%fcaﬁj off Fn e subs%el t ugnt s: - 80, NHPh, -COwW

gr B “uid g'a 1y%,5 ie term "al k used he s

refer Tyt AT ap B oyelelplsrors £F %/Séd herﬁ’f bR Plaa% “‘%i‘dg
f Oeiwlly, Bhiwycloaliok yid cygloaspy! s, apell wawéfa“wﬂ{‘ Pfeaia%
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et 5 LA B Sl SHET
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pal k sed
25herein Th‘f"ﬁ'é’“ttﬂﬁ PR F‘Btérink 1“‘%'511’%1 V"“Y Longsu‘%ap Omgﬁﬂ\l/
pofegrapyiest” bl Y constpptys g n@aaﬁr%ﬁwrm g‘fe%f&iiétep ‘&&mkﬁé"ﬁuﬁ 24y oher
coubienatdgonsenf these with |inear al kyl 10 groups,
such as eycl oal kyl al kyl groups. The cycl oal kyl group
¥nk9gkg| nterrupt ed wwth 1, 2 or 3 heteroatons

%ﬁﬁ(pyefqm my enicjo '\l150ypr0v1§ an'_prV\'teu\l{(elj’referﬁglb %1 En%gt%( is a water-based inkjet

cyclo refers ' to cyc kyl groups
haw ng no heteroatominterruptions. Exanples_of
cycl oalTkeel-bagt ik foprpasitiveierecglbingyyy i fhoyiferature gd) inpqdiiey, fo water, may
CY cdupitex@iyd, such a6 cdreheXylaaptgwybringagehts hdmeatentet B adiggied igrssity
The kiRl %et@ﬁtyl,@{ngyglms @bk st 0 groups such as benzyl,
3 5p h en y %0 sé{vents arertj}gl aﬁlﬁ Q&J?-Xo uﬁ?&r@éﬁ«l S'Olve‘l'lé S:EQﬁe Vtaﬁ{ JJhle'b%LrﬁlQﬁﬁnts

—)

h
ch Fﬂf)l}lq? fie aJkyba[lc(gIMSﬁ%ch gfﬁtaanflgmﬁaﬁz%l butauLégﬁcg olaanX &g axro éllyfgl ktﬂef such
haksstpese ghsfl mprometey! i e @ysgmororiditich ghyg wdbutyl ether,

Chiethisgehe syemp@bHnehs! ctle sewi, lieidletalye] mpriwgie efhm@efbéeéﬁlygql P@ppthyl

St ehe Qi‘etﬁ%@aﬁ@[ybdﬂﬁ&ﬁ-ﬁ-pmﬂﬂh&%&mene Ytel monog0pripelsthel Sticfrdgpe gyl sipno-
40| n 15§JTO%§1 %k MJ gllygol ImQ]G IEpéutyl @tﬁgleﬁeﬂ@ierle eRBSohdH-Bity! ether, triethylene glycol
St %ﬁf OI = er, etay?en%%lycol mono -t ?%1 e‘ihe dc[l ﬁ]?ane 9{«:@1 mohﬂ%wg{%d 1—(11@&1}@1-

en ereoner conbi nati ons

i ncl udi ng racende m xtures etc.). 20 Li kew se, when
conmpounds may exist in a nunber of regioisoneric
fornms, then all possible regioisoners and m xtures

t hereof are included. For the avoi dance of doubt, the
term"a" (or "an"), in phrases such as "conprising a",
neans "at | east one" and not "one and only one".
Wiere the term"at |east one" is specifically used,
this should not he



construed as having a limtation on the definition

of "a". 25 Throughout the specification, the term
“conprising", or variations such as "conprise" or
"conprises", should be construed as including a stated
el ement, integer or step, but not excluding any other
el ement, integer or,step. Ink'et In 30 The present
invention also provides an inkjet ink Preferably, the
inkjet ink is a water-based j.nlet ink, Water-based
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erythritol, pentaerytbritol and conbinations thereof.
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15 Printhead A Menjet printer generally has two
printhead integrated circuits that are nounted

adj acent each other to forma pagew dth printhead.
Typically, the printhead I1Cs can vary in size from?2
inches to 8 inches, so several conbinations can be
used to produce, say, an A4 pagew dth printhead. For
exanple two printhead ICs of 7 and 3 inches, 2 and 4
inches or 5 and 5 inches czééd be used to create an
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432 into the printhead [1Cs 425 and 426 (as shown in
Figure 20). The printhead |ICs 425 and 426 are
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the distribution plate 424 so that ink fromthe
smal l er distribution apertures 432 can be fed into
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actuators of the printhead nozzles (described in
detail below). As best shown in Figure 20, the busbars
427 are retained in position at one end by a socket
433, and at both ends by wrap-around wi ngs 434 of the
flexible PCB 422. The busbars al so help hold the
printhead I Cs 425 in position. As shown best in Figure
18, when assenbled, the flexible PCB 422 is
effectively mwapped around 45 the other conponents,
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20 and 1"015-PCT 20 consequential ejection of ink
out of the nozzle 504. The ejected drop is printed on
a page in the usual manner for an inkjet printer as
previously described. An array of nozzle arrangenents
can be fornmed so as to create a single printhead. For
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The netpage printer 601, a preferred formof which is
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defined. 30 1.1 NETPAGES Net pages are the foundation
on which a netpage network is built They provide a
paper - based user interface to published infornmation
and interactive services. A netpage consists of a
printed page (or other surface region) invisibly

tagged with references to an online description of

the page. The online page description is naintained
persistently by a netpage page 35 server. The pag’e
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Tag ta Content In a preferred form each tag
identifies the region in which it appears, and the
| ocation of that tag wthin the region. A tag my
al so contain flags which relate to the region as a
whol e or to the tag. One or




25 nore flag bits may, for exanple, signal a tag
sensi ng device to provide feedback indicative of a
function associated with the i medi ate area of the
tag, wi thout the sensing device having to refer to a
description of the region. A netpage pen may, for
exanple, illumnate an "active area" LED when in the
zone of a hyperlink. As will be nore clearly
expl ai ned below, in a preferjed enbodi nent, each tag
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exanple St ephen B. Wcker, Error Control Systens for

Di gital Conmuni cation and Storage, Prentice-Hal

1995, the contents of which a herein incorporated by
reference thereto). In order to support "single-click"
interaction with a tagged region via a sensing device,
the 20 sensing device nmust be able to see at | east

one entire tag inits field of view no matter when in




at what orientation it is positioned. The required

di aneter of the field of view of the sensing device is
therefore a function of the size and spaci ng of the
tags. 1.2.3 Tag Structure Figure 5a shows a tag 4, in
the formof tag 726 with four perspective targets 17.
The tag 726 25 represents sixty 4-bit Reed- Sol onon
synbols 747, for a total of 240 bits. The tag
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boundaries to be detected, each tag data nust contain
a marker pattern, ‘and these nust be redundantly




tesselate, i.e. wthout gaps or overlap, a plane of

arbitrary size. Although in preferred enbodi nents the

taggi ng schenmes descri bed herein encode a single data

bit using the presence or absence of a single

undi fferentiated nmacrodot, they can al so use sets of

differentiated 20 glyphs to represent single-bit or

mul ti-bit values, such as the sets of glyphs

illustrated in the pr esent %pplicants' co- pendi ng PCT
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re stered with the netpage systen1and prlnts net page

ts on denand and via subscription. Each printer
has a unlque printer 13D 62, and is 10 connected to
t he net page network via a network such as the
Internet, ideally via a broadband connection. Apart
fromidentity and security settings in non-volatile
nmenory, the netpage printer contains no persistent
storage. As far as a user is concerned, "the network
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interactively across space and tine with the help of
the distributed netpage page servers 10, independently
of particular netpagc printers. 15 The net page
printer receives subscribed netpage docunents from

net page publication servers 14. Each docunent is
distributed in two parts: the page |ayouts, and the
actual text and i mage objects which populate the
pages. Because of personaléé tion, page |layouts are

I i f.
t y %O%gf Wil fhe eC tmL %ﬁo‘i&% G%’E‘Q%r ! Ey efhre é&m khp Eubrent MIeS\Qhen

AL PRSI AN T L
the ot Fesmeviraha den isyitsinrapssi of aprintyr ¥ apighdt SRR f°FPmB’E°H% r‘he pen slowly
S Uh&& hiti 1oRike3 |.ELA Wiken $© pea fals toriebois «ostiske reltiye ta bl pagabmenentipilyracivates

Pris &5 @Damgn thgpgn & dQasa @R Al |s@tc£eleﬁi&gfﬁhe$ﬁe Midofentari @tivates its
nefpage publication server optinizes the segnentation

of "docunent content
After rB&8%T ﬂ‘g““ 74 o stro{ges B errec{1 o asangmSl. a:k Yl 'fﬁ% loh GRS for the

| jesith exshange 9§ d‘p‘?‘?gﬁ?‘é‘rhmﬁéi?%% %ﬂ“’é‘ﬁ fe“?%ﬁ‘f“l“u"gz?{“g‘““%P f"%éﬂf puline

t oetificgibr@fsighapres.Once t he printer has received the

10 conpl et @nepagewiliay @ttt digiahiplas thenetpha pringefid agortrimge radio link.

d Oﬁyﬁﬁsgﬁtteéd%nal ks Q@yp@ﬁ fo%eady and cuGPdd Rbdkdatd fr brecidEGisR®RE, but
The %slﬂl{x] EIE% on ﬁpgsu% g\reli) E)%%méﬁrglyﬂlnhlﬁé i tthgigt and eV e n pages

si I’TU e el nt'ema.} m8noghvguch has a

cont ai n thﬂbbﬁlp ){seoa’t-oﬁxfx?gﬁ t)f a é: ter it guﬁ'ers dl%‘ltaISiJ
prmasty efist pRasuigof ?OP@?OH@%W% Peen B PR FrO G Y451 o pr e priver

15 t hit temsfeys ahy pdisel. digiahigk. pri nt i ng process consists of two

decoupl @geSindgesteret Rithta@ nbradof @ifter but Roge aitke® it pldbsbrystpages
angy, og’&peﬁgﬁp&% h%ﬂ(?npg la@&)t eV WaTs ] vﬂxth RAGE pdn RGBS Rmicatik}ith at any
r ast el . mage processor (R P) consi st s of one or nore
stBRAard” DSPs 757 runni ng gar al gtaﬂ mewgmperem mg} Jres
print eAdeReEd EORITE!of By R | ‘E)eﬁ’g‘?e P g E S processor

20 witeh expand, dither and print page i mages in real

tine, shevedesBrereadnwi th t he operation of the

pri nt heaglSetpakt plifh 601 Rkedived da@ RBInG ©S strok¥ oM liie p& 1010 Rabl 06k

f otg mlel&t Qﬂhl arLLt{) a9 B@\é&ed‘:@t@ Sile 10 i Qadm {hplten g s iskish RexedulRa

a S 9 HE cg as a sgc&(e Jz(ifa allows thf? 1dent§)p H‘ghe ;l'tl lﬂap @%Jdrai&kt%d &t@'&ﬁve
R

oW & enp

SRR ik NN ALY T
pagyeissd. Tredjeating dstadstiiesinitrdtefleenr a\éerw@? /@ the BN, S‘F PR} [0 30 of
NethRae nfo e Adv@tk apdtdsy 1 Sie M@bep gesrvano st arigtimithe gepppending page
Nbiﬁs%nc% @5@(\{@ iah k2 Gbks MEIP3 §heRhick REVET ISthe pARYwWaIEdedly idnhified iniDdaier

s%% qheﬁ &8 p%m w,fﬁsaséhavéﬁég&m@%f@ raagﬁpag@acég ¥ balbk Shoh netpage

%{(s)ts 8% éontpgcbpa% out mamtau}g| e%mtent%ﬁé/pa]"n’etﬁaée pa%e seryeﬁg% bgl%) %e page
e a’é)ﬁ“t S raREeyh és lmalgffefmet%@d %P °BY SR ﬁ°f%d‘s ‘Wbﬁ agpage
thetwo&g tiling schenme actually used to print a

docummentwnbaie QIFE Srva SEaed thetsedle fvint dv pohiatetrielercheyen tesogipsion to which
t hat o5 lgso fald E@%Mme%htmﬂ SlSne& 3N thdpBee GRHRE T ok BleRdcp.1Rd il able

35 I %o mgélpﬁt thi:—srtro% inthe Ctl)r%i%r ofthe I%)HBQ’H %@{%ﬁaﬁ glengtﬁ‘tt P ag e p rinter

ect I nt er f or
ITB.I nt ai ﬁ‘edhcby‘s és‘f"SgV@i"rﬂgtq‘%ﬁ °rb%f[e o h"Th ownrfqghon 34 e
netiepdet pen up P‘SIMFFIEW‘{E‘PF’SL\@E"“PEN“W‘H’CH ey aﬁamd bya ik
deypialy rafiret friicknetepeiyecdsysicontingis 2fopgsi erole isjigngredo @y figg of 2 pen
WNicBda, suckl$ b REGppki Bk Qsogelelie tlaicatad 1y MBI kadk@f rbsgrise 13w the HerBs “alt) LED.
40 to capt %e?e a@rt]v% kggs%ggﬁlt Ilénlentﬁp§ﬂeﬁ)£g9ﬁgé @%tl&lr b aAksRRGRm felds.

soﬁiu oy nafgrmgi‘gl cagw fn?ggr eam% %gﬁﬁtg%&e%%% ate filter

to permt sensing at only near-l nfrared wavel engths.
As described in nore detail below, the systemis able
to sense when the nib is in contact with the surface,
and the pen is able to sense tags at a sufficient rate
to capture human handwiting (i.e. at 200 dpi




or greater and 100 Hz or faster). Information captured

by the pen is encrypted and wirelessly transmtted to

10 the printer (or base station), the printer or base

station interpreting the data with respect to the

(known) page structure. The preferred enbodi nent of

t he net page pen operates both as a normal marking ink

pen and as a non-marking stylus. The marki ng aspect,
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or *He“hon- marking stylus nib is current. Each pen

al so has a current nib style 825. This is the nib
style last associated with the pen by an 40
application, e.g. in response to the user selecting a
color froma palette. The default nib style is the nib
style 1RB015-PCT 31 associated with the current nib.
Strokes captured through a pen are tagged with the
current nib style. Wien the strokes are subsequently
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"ok" LED. A sequence of captured strokes is referred
to as digital ink. Digital ink fornms the basis for the
di gi tal exchange of draw ngs and handwiting, for
online recognition of handwiting, and for online
verification of signatures. 10 The pen is wirel ess and
transmts digital ink to the netpage printer via a
short-range radio link. The transmtted digital ink
is encrypted for privacy and securlty and packetlzed

faoEndu%tfxo]:l eI seecrcla}l t{ ! %hs%slf?o ciuﬂts §u m%-axﬁd L%Bl I .’y\gx%ﬁ}a: I?oto% odeq!ih for

to enslre n
pr id‘itﬂ“é’ﬁ Bsplesﬁew 1§ Hcap kel 125 v&e&ﬂ%*rth%f%{ %‘ ° gk 4%% B is pepd for
bufvfitag.dn afergfp ¢ugifle 2 dpfhemingtion qffhe fowa'eemmnlml ip the WC@ fay tepmsn b 119 or
C apAGinb Y21 dhe R yi®loditde M4 Aateati izt o fhe 1B OFI {4A viowRsctors (not shown) mounted
shagghshdtividgs 12Vhenat he pen is once again within range

of a pr 'lmb@fr a;ls5141 fna lxzaa@%to fied m@ms iS85 @fqhe%g,hi b 1o assist

pr ?’ﬁ’f’ ‘%grﬂg? pen ta“‘H%Dclgg ggm‘g‘fdfsaglp é%gﬂ or g m°¥he enl%ggc’sa PP

nefBageEENEWTRALER paper and on t he net work, it is

| ar gel y Ty iod isiamdngegutyi detmipy therpbsésipn of itgodin{stites nib 121 or ink carfridge nib
10C O MMy ifagibd, @ Ghe\Mfibrk spdctrBi) 30 areeflits isiGfotle & thet vichi®y, of e nib. It records the

pr %ﬁaﬁ&nfdﬁgﬁoﬁmeg}em&oﬂﬁg Lnﬁ‘ & altaddd o SRS B8 BiBA of Fe nib 121 or 119

gr ﬁ%ﬁ &l m%%kl%!,r}s A&' Qgﬁ\%_ Eg&'gllf"{ E}c%l ”&ze'mte QonEAngf%E%z; cﬁ&a;% the

O i AP SR PR EPie ORI PO P B e e
when t heltifsiagthe &F g 43 andragenpar]{ 3thegpent 101 Gag fFpnsgyit ﬁ‘éi“%ﬁ‘é‘g‘é dega (which is
15Th encigrrd &ckedidtt @d Bcladed forpffickragpgsmiisingo thergputing systtre pen when
it 1S USKEh the@en@XL@AEt 6F 2 BeceivBNRIIBNEK dat® id Ghsndtfed & it Sstfdi@dd OWhen the
Th ﬁen Q(ﬁtrr@ve?‘lu o@%e td@ﬁﬂ fnlgcﬁQ Es |b1§féérec9£1ﬂn£ m@pep 23] t(’dle(i)w 18! clrg.@g Ghcludes a

an du ersag’ag cé(l:l t% Et(?r? Ithltm% fda rI a\p!p?oxTnﬁ%l 42% stof Ehe pexp lgotign 011?16 Is‘q’r]tasqnd

realve 03|t|on|n
peff“f’eézlm’é'?‘fti‘}@te’t 0 t he page to be obt ai ned. The
20 ndi cat iThyeorralienchipsi34 ¥ aprsind iths geeqnd IR FEB B39 hbepen 10 HRigus 8 is
i t blpol SigdrangBstrating dn hdwede@NG; ardhiveturp efgie chnBolloi(chipfi34. Fikve 8 also shows
St feplsthtationd B tht RCchip @53\MBY ikuapd CLe6ESS thOi-c183 SratRQIEP Gt IR §Rmination
Sei M, JJQIR\MP& Qelikmf{,%bnis%me f(trla@en&%&cﬁ,%mﬂdl ng page

;2?32? C Ihef pe]% (ig]mtroltler Chlé)qg4 mcsuges a cont{oﬁ proaessoi 14? %usdaﬁo eneil:bﬁs thepexcgange

23 g o Pfidpidptveey goppopeats o %m%lﬁémpp‘ﬁ ek 7 a9 R4y Wé‘“‘ta’ﬁ gso
2 el Arpralog pefieitsd amyesion t49pcaaneed éorognugrt therqnslog gignelzfiom dhe fopeg geppor
nephoadge BO0 cogrgsishs of a conpact page | ayout
mai Nt ai NG ehaRRESok SRS 15Y miBMcePwil &b PRAGEnRAGE. ASRAKSE: cdnBAE 153
bel gv. ba}E h&.PAY Se aldo %éﬂ&é!i to En;eifaﬁé &m%@ R9 Ddxpe&; éméﬁ %l’.hesaaﬁ RF circuit

I"cal y store

30 Ie {T?Sg\z}\ﬁie{F %sona'ﬁrs Fnﬁg HetOrs ESG c%mectldé(tthe antél?na 1% en the pag
Server UGS PRRETS( TSRS f GrRCE RS B o GEh oy vie
t htte iyaag eensdd§; mpiors dnforceosenadn pivtadiodt Hé cotrplpielERp plib, 1@ksand Hpdnd
d etia@dieaisH Bingd i dl Neopin@i@ind viD the trddl wRAGRer AES af is Pt the@itin-peF@mance
st (~Q}g@1z)|gglgr%‘§@get§sc phobesst:S then able 35 to interpret

t he St r %e prqces 01; Iﬂzﬁ &Qtnlt tgmscclvg cl(zée{pox\%ﬁ; Xrgrgceﬁgr C%Ttrslerr Sg gn\{lq)asaband

eI ene

ti ﬁ%“‘%%’f b\‘}é‘%eﬁe"f"h‘é*“&%er?”d 8%?%8%?7 POA 2SR ERPHES =g B‘B%aéed féeete

peferipfyr HBS iApdlag RE enmgonprét(RF dreris 155 po BRTesoppEs agdiidpqtors 156) are provided

maikibertepmne Rghipobj ect which is activated by a click

typi cal Ity sRelidhsbr@Sa DG EMAS idge BRorATehendhilof Aggind Rbme, it has a size
40 acesg&glﬁ@,gla%m @oh&bng% étzso%@ pixés w@%ﬁ% s il Wnlrs are

re com(nﬁlfmalﬂy avﬁga‘ie llllud:m eﬁ«h%ona% %eﬁneco uctozﬁ.,%? C ICk to

i ca Tesponse fromthe
pen's "W LED 40 There are two ki nds of input
el enents in a netpage page description: hyperlinks and
formfields. Input through a formfield can also

trigger the activation of an associated hyperlink
| RB015- PCT 32 2 NETPAGE PEN DESCRI PTI ON



2.1 PEN MECHANI CS Referring to Figures 6 and 7, the
pen, generally designated by reference nuneral 101,
includes a housing 102 in the formof a plastics
nmoul di ng having walls 103 defining an interior space
104 for nmounting 5 the pen conponents. The pen top
105 is in operation rotatably nounted at one end 106
of the housing 102. A sem -transparent cover 107 is
secured to the opposite end 8 of the housing 102.
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r gfdoGled radiation fromthe surface. The second flex
PCB 129 al so nmounts a radio frequency chip 133, which
35 includes an RF transmitter and RF receiver, and a
controller chip 134 for controlling operation of the
pen 101. An optics block 135 (fornmed from noul ded
clear plastics) sits wthin the cover 107 and projects
an infrared beamonto the surface and recei ves i nages
onto the imge sensor 132. Power supply wires 136
connect the conponents on t he second flex PCB 129 to
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charging coil 140 is nounted about the second flex PCB
129 to enable recharging of the battery 139 via

| RBO15- PCr 33 induction. The second flex PCB 129 al so
mounts an infrared LED 143 and infrared photodi ode 144
for detecting displacenent in the cambarrel 125 when
either the stylus 120 or the ink cartridge 118 is used
for witing, in order to enable a determ nation of
the force being applied to g e surface by the pen nib
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transceiver 153. It is a nmediumperformance (-40MHz)
gener al - pur pose RI SC processor. 35 The processor 145,
di gital transceiver conponents (transceiver controller
153 and baseband circuit 154), inage sensor interface
152, flash nenory 147 and 512KB DRAM 148 are




controller ASIC Analog RF conponents (RF circuit 155
and RF resonators and i nductors 156) are provided in
the separate RF chip. The i mage sensor is a CCD or
CMCS i mage sensor. Dependi ng on taggi ng schene, it has
a size 40 ranging firm about 100x100 pixels to
200x200 pi xels. Many m ni ature CMOS i nage sensors are
commercially available, including the Nationa
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the use of technol ogi es such as bar codes, magnetic
st?%%%c%ards, smartcards, and RF transponders, to
(sem ,)automatically identify objects to data
processi ng systens w thout manual keying. For the
pur poses of automatic identification, a product item
is commonly identified by a 12-digit Universa
Product Code (UPC), encoded nmachi ne readably in the
formof a printed bar code. The nost 30 conmon UPC
nunbering systemincorporates a 5-digit manufacturer



Because of its |imted precision, a UPCis used to
identify a class of product rather than an individua
product item The Uniform Code Council and RAN

I nternational define and adm nister the UPC and

rel ated codes as subsets of the 14-digit d obal Trade
Item Nunber (GTIN). Wthin supply chain managenent,
there is considerable interest in expanding or
replacing the 35 UPC sche to aIIow i ndi vi dual
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MeRRkN & tfattor 103G cfPhbiNe e b EPC t o denonstrate
conpatibility between the EPC and current practices
Brock, D.L., Integrating the Electronic Product Code
(EP dthe G obal Trade Item Nunber (GRID)) MT
Au%sé) Center (Novenber 2001), the contents of which
are herein incorporated by cross-reference. The EPC is
adm ni stered by EPCgl obal, an EAN-UCC joi nt venture.

20 EPCs are technol ogy-neutral and can be encoded and
carried in many forns. The Auto-I1D Center strongly
advocates the use of |ow cost passive RFID tags to
carry EPCs, and has defined a 64-bit version of the
EPC to allow the cost of RFID tags to be mnimzed in




D.L., The Conpact El ectronic Product Code, MT Auto-1D
Center (Novenber 2001), the contents of which are
herei n incorporated by cross-reference. EPCs are

i ntended not just for unique itemlevel tagging and
tracking, but also for case-level and 30 pallet-I|evel
taggi ng, and for tagging of other logistic units of

shi ppi ng and transportation such as containers and
trucks. The distributed PM database records dynamc

3
(r:gl,]? ta: gﬂgq% Erl P xiima? glt%owg %gﬁgllgt er?)i\ ern%g ¢ item lgl?neor'chex‘l foe Vse Lor example, it may be

t reepahisobiripting oo AR i fha Pehsf @ 2%%%%@%‘»&@%“%%%{%
Chitésh 1N 136 fddls bia gD Bancoiiepor bigiritriz ére {tem Tyto a piffbje gy vaip)onee BEB g
salene dmarAdBcatcy | dentify a product item has the
signifi ﬂeﬁl%orﬁﬁ ﬁgﬁc@g%o&nn@&e brbaud@ Lel'vg‘%relpth@e t6 Bifudtdd Gcan events, e.g.
syl fnaéu(l:l 5| ep 1n mye%tto T det?ve tv%glgh% em 19£1ac§d o§ Ll ng'l Ihéhc Qﬁ]xvhen the
por ticon lStﬂer of T R (ﬂg F d éﬁ $g1 S oroduct
CleT B e s i e e A RGP B PhA P P
eriisy wsingirot dhsee-based 3 poprgingpanl 3D imaggaw- ba%%ﬁmfgn@m" Stilr o e same
OricBiybeadsiediby@fn tichepa@meduct doesn't affect its ability
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ar?aﬂ‘% grve,r glot shown) or ?0 a Cpa ductdapallcag%lesrrver ?’ 0, tv@%? mgru?pleﬁz% hLmncy of data

€ no

prieg @H?‘bp“’é‘tf%fﬁr‘ﬁfsn‘gr S PIRISIPES “lgt‘ffm“%?‘“ﬂmtjf 95 §gtn égecogdﬁd locally on
C Olregitad] stege’rfodistperess b the mankfperurges BEdustreryer 13y e R9fiet opge agrmmft ifpmis

15 ofsol@ product itemw th optically-readable invisible

tags. EomitaBRES Mgeadbinfi@ngns denti fies the product

item On uct jte 0 c| Iﬂ o a@t’gla oﬁhn&l &it l‘oyldes the
encode #3& gthtdlrwh %Q&grg{gﬁpalé;ggg rI%PC) of the |temge gr may

eﬁ@ﬁ&’dgEQﬁEV%' ?WMVfﬁﬂﬁlch in tamidentifies the
pr oduct Tk de swna case 19 Bt BYa LE e PES R B R BeaTe S grearey Y

20 o ptiitaimatde yotoi achesit differeatisted graphicokyper Biciiersidn focsriVeb prst, i there are many

25 orepd indirepsderde panfrol-thhen the @er hagdy &e gy

S WipdlicuGeds @Hfich tnbyenidAly Gk sudfateadiy prbdoct. (Thasa/dpslientitnk @cldovinding meaint
C %&MW ot REGSEL @un@:fonaﬂiﬁﬁ)ﬂagxe cooiaﬁtn@iﬁﬂﬁ)ﬁsi Mdigesy rehQSEticiad by
ea({ates servlc qés%%%? %ecglr n%tw@ss)' q:halflfgdgarqg rén&ﬁ g QJ g]d&l; managmg ownershlp

manuf act a u S I
Bty yandyh oo s YR AS B o D L€ e
fgﬁmg&*gls Hos{fErens uch?ﬁ“h‘keéase
byof arndigrontivedPsbaronie o RFllequiet i 11 Glerote tarfel of fnformastion gavigation is
p rt{aﬂfé@&l& WG RatiR deliVery BidRies, GIRAR inaDG}Bificabitl Xikreaad Tok copipdeityioftBe user
xp%hemé | 103 AG RS Misticddbibe fnBdehky REibeRlElk@Xt and graphi cs
rmy In & a d S oeviﬁ Fu%vt blg ! elg eg with r!}e en{) %t%h% lfou&?mg%&ﬁﬁé gio@eger, 1tQJ‘111 of

consi s e varl a rtlons
ST A AL DGR R
Asscaphyh thpinverriion—4s §eiipad IS accoppyipHeEE- S unlque itemID 215
may be seen as a special kind of unique object ID
218.mpkhe El ectronic Product Code (EPC) 220 is one
energing standard for an itemID. AnitemID 15
ically consists of a product ID 214 and a seri al
2P4%13. The product ID identifies a class of
pr%@%@??@ﬁh¢W%ﬂﬁ( e serial nunber identifies a
particul ar instance of t class, i.e. an individua
product item The pro c IDin turn typically
consi sts of a manufactur nuber 211 and a product
cl ass number 212. The CWkno product IDis the
EAN. UCC Uni versal Prod Code (UPC) 221 and its
variants. As shown in Flgur%N14 an ommitag 202
encodds a page ID (or region ID) 50 and a two- 20
di mensi onal (2D) position 86. The region ID identifies
the surface region containing the tag, and the
position identifies the tag's position within the
t wo- di nensi onal region. Since the surface in question
is the surface of a physical product item 201, it is
useful to define a one-to-one mappi ng between the
reglon I D and the unlque obJect I D 210, and nore

[ —




25 item s packagi ng could have a different region ID
50. Conversely, the ocmmitag nay directly encode the
item 1D, in which case the region ID contains the
itemID, suitably prefixed to decouple itemID

al location from general netpage region ID allocation.
Note that the region ID uniquely distinguishes the
corresponding surface region fromall other surface
reglons identified within thgbglobal net page system

he ﬁ nlu!hl?ergf!} g @ﬂtéﬂloﬁléﬂe &5% eg @ 1),tﬁt§ﬁly E’P g: po%%Qrg garbgﬁgw 2? leol)

rovi
o REBFPBF (7 PO tossat i oy e AR Py e 0
t afpPrecipiipte 1 RiRgrck and s s dligE 855 f”PSB"ﬁ Walipwajes; ang Prigghiiq siysl as an olive-brown
oppandn g3 mel§sss is to indicate that nmuch of the utility
s5of the omitag in the supply chain derives fromthe

reﬁiﬁﬁnb@;?&cﬂ%&&%@?ﬁiéd ductMH’ —%W&)tgﬁ(kﬁdf}otssnz)
?g&o &7 aB? §Sﬁkfﬁ9'gg ghgpage systen1 an onnit ag

202 is a netpage tag 4, i.e. it has the 35 l|logica

st Exsoplt e, physical |ayout and semantics of a netpage
10t ageropph@anabnetpage sensing device such as the

net page pen 101 images and decodes an omitag, it

uses the position ptation of the tag inits

field of view and this—w th the position

encoded in the tag to gonpute{ own position

relative to the tag. Ns e en§ing device is noved

t

relative to a [ % ce fegion, it is

thereby able to t S on felative to the
regi on and gener at aN4Ohsem of tinestanped position
sanpl es represent ve ts tinme-varying path- Wen

the sensing device-s a Bﬁ%ﬁEPCT 38 pen, than the
pat h consists of a sequ trokes, with each
stroke starting when the pen nmakes contact wth the
surface, and endi ng when the pen breaks contact with

tS 2?0}{3%“&1{)@& g. pyrrW&ﬁ&ht@a o§&1{‘e ? kﬁl ngSZ %%‘6@% (1.j ﬁgdn& @0 L:.b)%eagég Rftux was

; et gat & ht\llnéxg me&zB? QS I1 rEnmogfand hfagn?ghwas cogmued for Eﬂ "Ithe ga%csf)rown so[utlon was

USRI LA A A s L R
’ d ewltide hefprofiringor 2 fagberribue, Theforofuyievag|Bliseed ¢ tvishyr widnedthaepb water,
a hypefdnd qier, andhied thgve$ bra@idered-tidve pe@€ 187 tighe zone of the
hyperlink, then the server may interpret the stroke as
a g@§ggﬂghh&&mg&n:Q@ngyperlink and activate the
hyperlink. 4. | TAG PRI NTI NG An ommitag printer is
a digital prlnter whi ch prints omitags onto the
| B@Pat¢dckagi ng or actual 10 surface of a product
bet-tregdinoddrionige Gt af t er product manufacture and/ or
assenbly. It is a special case of a netpage printer
601. It is capable of prtniing a continuous pattern of
ty

20

omi tags onto a surface pically using a
near-i nfrared-absorptive k I n high-speed
environnents, the printer ekudes hardware which
accel erates tag renderiﬁ:B Thi s3typically includes
real -ti me Reed- Sol onbn enedtcng of variable tag data
such as tag position, and real-tune tenpl ate-based

25 r eflRfide BG-nBilophihfl@itrddtod @b, 28 AgmdDakkBI dedPbtastidiratk@ibte (2.0 g, 14 mmol)
r eﬁ@ﬂlﬂéﬁdm@ flo L) whHGute bt keBlx28 @f] - Thd rRacbh R i b&iFea B Yt R B0AHL) to

d-on infrared printer which prints the omnitags

aﬁh%%Jgpxt and graphics have been printed by other
means, or an integrated color and infrared printer
which prints the ormmitags, text and graphics
simul taneously. Digitally-printed text and graphics
may i nclude everything on the |abel or packagi n& or
may consi st only of the variable portions, with other
portions still printed by other means. Thus an
omitag printer with an infrared and bl ack printing
capability can displace an existing digital printer



intended to include printing onto the item packagi ng
in general, or directly onto the item surface.
Furthernore, any reference to an itemID 215 is
intended to include a region ID 50 (or collection of
per-panel region ids), or a conponent thereof. 25 The
printer is typically controlled by a host conputer,

whi ch supplies the printer with fixed and/or variable
text and graphics as well as |ten1|ds for inclusion in

%'empxt the glgﬁcﬁctt \;II;ncE was%ﬁgreanXnd tsge\é w(t.!he e? al'hﬁ crude Pmdu% was pm'gie%by

provi des

daF‘éVStFll‘fatP‘é%Wm a@ﬁeﬂléeﬂa%ol ‘Eﬁ%‘Yeﬁtaﬁ aﬁageaw&%@é?d&g 3/% an
opti mi sation, the host may provide the printer with
fiXBdmdamaﬂhﬁﬁmLﬁap@inﬁﬁmg 108 QHEINS.] = @d8k); OTU1 YIHPA, OV B.6lRz); 7.25
5va@h @9g3taﬂkﬁ{&¢¥ﬂ8gggn% The printer may al so be
capabl e of generating per-itemvariable data based on
30 _paraneters provided by the host For exanple, the
ho&®™H&y provide the printer with a base item|D prior
t ofergiviridivephtplooarit @ he printer may sinply increnment the
base itemID to generate successive itemids.

Al ternatively, nmenor |nk cartridge or other

st or age m=.~diuminser{:;rn nter may provide a
source of unique itemids case the printer

conmputer for reco
still, the printer

35 Alternatively
reéblng a

Y onto which the
onm tags are bei ngprinted .ssun1ng t he uni que I D has
been applied in so or abel during a

previ ous manufacturing st xanple, the itemID
may al ready be present in the formof a visible 2D

10bar code, or encoded in an RFID tag. In the forner
C aRR s8uiieh oPS-Histhi@oph@AthitiIOEBISAR, 13D m@tid CoblandD@S mI) QR at reflux was
S CEELE‘ fhiom xLequ (tl R’%:lo 1@%@1{ anmgg v!rag coftfHita fmn& lnde Qhe%gk 5@1 Qunon was
I‘ c%'o e%rto oomFteemoer’i:tttflieiS anoi @1 r%ﬁ poyl%vsﬁt} bry a?ega a¥1d 8!) m@ WEre El?eg to%he

Fend
ot S°1ﬁ°z99/ ang) her Sipingjyeg coatfnueﬁ A A g PodHes e FFG o aildﬁ"afhﬁ’e“’q;? BthepoL
15 of waggr f2d|thethiprglk ang dyidéto givprd agefdarfygrpempaviny (C23wee: 8¥bduct | D
conponent of the itemIDin the formof a ID bar

Coﬁsﬁv;s-ﬁﬁz (@Jhlo%érﬂaﬁe% 4mﬁ76brm§ hs%os 93s3mWsiRl e or
in fﬁm %W%EQIF) 2%1’%)% g]z\lglh'\?,uc%s(f?d.f 8.6 Ha), 8.09

on 't serve
ré@%é%é@8§%8%%ﬁﬁ%ﬂ- %d@ﬁﬁbvents e.g. when an item
20i s scanned into inventory on dellvery; when the item
i Spriphiiad on a retail shelf; and when the itemis
SCﬁ@n@g@@@mgQ%@%thks@Ie Both fixed and hand-hel d
scanners may be used to scan omitagged product
itenms, using both |aser-based 2D scanning and 2D
i mage- sensor - based scanping, using simlar or the same
techni ques as enpl oyed |i ﬁ t he net page pen. 10 As shown
in Figure 16, both a fixid scanner 254 and a hand- hel d
scanner 252 conmuni cate @N data to the product
server 251. The product rver fay in turn comunicate
product item event data Yo @ peer product server (not
shown), or to a product application server 250, which
medymiktrpéf S misephthaidnitild (1 a9 T2-3chepoR freshly dried potatsinn exgporsie Getbie £9 mmol)
25s am/femhylpswmeommp Iwexe heg¥d@CHIuKDVETEN Sactivh nhiiua wa pruet @io lwater
?py be recorded locally on the retail store's
pro&uc server, but the manufacturer's product server
may be notified once a product itemis 15 sold. 4.5
OWNI TAG- BASED NETPAGE | NTERACTI ONS A product item
whose | abel i ng, packagi ng or actual surface has been
omi t agged provides the sane level of interactivity
as any other netpage. There is a strong case to be
made for netpage-conpati bl e product taggi ng. Netpage
turns any



20 printed surface into a finely differentiated
graphi cal user interface akin to a Wb page, and there
are many applications which nap nicely onto the
surface of a product. These applications include
obt ai ni ng product information of various kinds
(nutritional information; cooking instructions;
reci pes; related products; use-by dates; servicing
instructions; recall notrcesé pl ayi ng ganmes; entering
]

etitions; managing. tion;

QBB G s BT H GTEEES Ty oF a1 SR acahe e (s Senp e
pﬁ@V#ﬂ?ﬁ@fﬁ%bduct f eedback; mnessagi ng; 25 and i ndi rect
device control. If, on the other hand, the product
t aﬁ%ﬁgsob smt aodihfse sepd, byatb.edan, §neds rag 3neihe-eass; 7.011H, 4
an —% gggﬁi‘%ﬁr &), 205 Barg9de, eruRFl D-carried item

hen urden”of information navigation is
transferred to the information delivery device, which
melremlegni fi cant |y i ncrease the conplexity of the user
e Xprerds Bmwelipaerazinhightplening @d  sophi stication of the

delivery device user interface. The invention will now
be described with reference to the foll ow ng exanpl es.
However, it will of/_ég se bg appreci ated that
this |nvent|on may ed ifn ny other forns

wi t hout departi ng fronh -SGO of the invention, as
defined in the accogpapyi My ¢ ainu. Exanpl es 35
Preparation 1 3 aoph tr@ e (1) "1 "N
(CN CN | RBOL5-P \A nrxt

3-nitrophthal onitrine .
dri ed potassium carb nat-
pyrrolidine (15 nl)nhere
reaction mxture wak pour

873 5 69 nmol ), freshly

.0 21 mol) and

at-qd al—reflex for 4 h. The
# i nve’/ water (250 nL) to

10 precipitate the product, and this was filtered ofZ

15

25

Welshedhtivi of hOkwetepiperagirehiebiopits S{(c7 @i $y7&mmolyss 1 -pyfpmol (40 mL) heated at
Ol réfe wdd hdavinithiuid @ievel @110 b BBl and BEOHEGNE wabcohtirheVR i JB(lark-green
Mjg]uﬂo%oﬁ:d to ﬁ)orgt-ex%rat(n‘é'aiﬁ methanol é&m@ f&lovad by, acede £1d (1()(%/3 1mL)twere

grp ig th}glszo}}mon gﬂd til'rmg r:l'o ueq for 1]13_ 'I§e I'ch;,l‘ﬁ()]! rﬁl)(ture waz (Q.!Qd lgrt;]r L_(!dmrgh erxuie

Té} M&E)%?IWL& Izu"d %eﬁ Pﬂmh f rc§/nethanen X he co m%p Or| Yeﬁ \)(ere

| eRiFactedny it bydrpchioriogeif (1. M3 i 1 ,Q|mLMd %cmabng%a}qmqs (lfﬁers&frsﬁed with sodium

3 -pdeexide beliek tmorpripttapaliepraivety Thegprofiucl W filteradyoff d Wghedpyif] spdivjmypulfate

| -sbittom 10%, H2AL)TThe Ak @6 dbolveaih Ibaiag iEtGoromathle 0 i) Hiectefrnnd

mtﬁjated(v&géh F'?SO nkg MJuamng AR NG sHBSith G18dR kda kR € ofvO6 as a
408

&& 135 he dar solution was 15 cooled to room
ure and met hanol (50 nmL) followed by acetic

acrd (17 M 5 nL) were added to the
‘UV-Vis-NIR (dichloromethane, 16.5 pM): 755 nm (s = 112000); 338 nm (g = 65000).

'H NMR (300 MHz, CDCL): § 2.67 (3H, s5); 3.23 (2H, t, /=4.8 Hz); 4.06 (2H, t,J=4.8 Hz); 7.78 (1H, d,
J=79Hz); 8.11(1H,dd,J=17.7,7.7THz); 929 (1H, d, J=7.4 Hz).

Example 4
Tin(IV) tetrakis(N-methylpiperazinoJphthalocyanine dichloride (7)

IRB015-PCT
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15

20

solution before stirring for a further 1 hour. The
product was filtered off, washed wth nethanol, water,
nmet hanol and ether, and dried to give 2 as a dark

red- brown powder (187 ng). W-Vis-NR

(di chl oronet hane): 807 nm 20 Preparation 2

3-Pi pertdi naphthalonitrile (3) ~J:CN CN 25 A m xture
of 3-nitrophthalonitrile (497 ng, 2.S7 mmol), freshly
dri ed potassi um carbonate (2.0 g, 14 mmol) and

pi peridine (10 nL) was heatéd at reflex for 4 It The
reacti on m xture was poured into water (200 nlL) to

| RBOL5- PCT 41 preggpli t he prI duct, which was
filtered off and er The crude product
was purified by recrystalllis tI from aqueous

et hanol to give 3 as a')'bell‘gqglo der (332 ng, 55%. 'H
NMR (300 MHz, CDC _’I_g,Eé_Jd 11, ym; 3.26 (411,

t, J= 4.6 Hz); 7. Jc\ud y 6 Hz); 7.25 5 (111,
d, J=8.9 Hz); 7.514(1 d.N J—88 8.8 Hz). Exanple
2 Tetrapi peridi ngphthal canlne(4) CN N\N--N N\
NHHN 4 N. NNiW+~ ~ yNol— 10 To a sol ution

of 3-pi peri di nopht hlal oni t e \3—(328 ng, 1.55 mmmol) in
| -butanol (10O nL) heated at reflux was added |ithium
metal (130 ng, 19 mmol) and heating was continued for .
AS5Td¥isRpensiti@ ml Al £ G HBRRyERL 61130301, 398 BxolGOONIEE) HIO ard @bRYlamine
t GHP Q'leéﬁdgd tﬁHg) c%dbé rﬁﬁl Il(l 5043 rfﬁim))l) I.n@ kthqm,@glCtmmlﬁ&'@ tvzis Geated at

h
St 1ie F av%ﬂéen % I n i ég\: ?no Tea cg t 0 ! weas cm%fgléz &Ee erq w%pvgateI (tﬂﬁﬁ,)

it aped Bt oS Ested Wi 29 ﬁ@t hJPFo P‘I“e"“sllsyew o Py i

medidyanoesthane/apiigngd| (8p-2002 % 280 giAgedMeEe4) auddalpekﬁagii e e 0w Fesidue

( 2v2:3 dindyd with@8@r .(35WVali t& pridipfrite(tigh p@HrlctorhiviTe4s HiBaned off, 2@shefl vt ether and

76Qieét&&e@saﬁaﬂ&ﬁ@%g;mpmmoaﬂl) (a=51000). 'H NWMR (300

1.96 (2H, m; 2.34 (411, m; 3.92 (411,

111 d, 8,

> G Ffih ot fof? ph N

3- (N- net hyl pi perazi no) phdzalonitrile (5) CN) N CCN

| Ginple s

Oxovanadium(IV) tetrakis(N-methylpiperazino)phthalocyanine (8)

o E]

-

’}’

: S
Ny N
NN

EJ s

\___/

To a suspension of the metal-free phthalocyanine 6 (301 mg, 3.32 mmol) in DMF (10 mL) and tributylamine
(3 ral) was added vanadyl acetylacetonate (877 mg, 3.31 mmol) and then the reaction mixture was heated at
reflux overnight. The reaction mixture was diluted with methanol (50 mL) and the product was filtered off,
washed with methanol and finally ether to give 8 as a dark-green powder (306 mg).

UV-Vis-NIR (DMSO): 751 nm, 340 nm.

IRBO15-PCT



A mxture of 3-nitrophthalonitrile (2.121g, 12.3
mmol ), freshly dried potassium carbonate (5.45 g, 39
mmol ) 25 and N-net hyl pi perazine (12 nL) were heated
at reflux for 2 h. The reaction m xture was poured
into water | RB015-PCT 42 (200 nL) to precipitate the
product, which was filtered off and washed with water
to give 5 as a beige powder (1.59 g, 54%. 1H N (300
NI Hz, CDCI3): 6 2.38 (3H, s),; 2.64 (2H, t, J= 4.8 Hz);

3.33(211, ,J—48Hz) 7.%8 (1H, d, 5 J=7.7Hz):
7. ’é‘?é’f%"& =7. 6Hz) 56( 11| dd J=7.7,7.7Hz). Exanple 3
Teb! %fg?ﬁw%ﬁ@?ﬁVWﬁW@@Wﬁ%@ho)phtIhalocyalune (6) -N\N

"V CN~ VNCN-NN HN ~N) NN N 10 To a
solution of 3-(N-neth per azi no) pht halonitrile 5
(1.97 g, 8.71 mmol ) i sut anol (40 nl) heated at
reflux was added lithiumpetal (410 ng, 59 mol) and
t hen heating was conti nugd for 1 h. The dark-green
solution was cooled to nBerature and net hano
(50 n.) followed by ace acid¥(100% 5 nlL) were
added to the solution an s nlng continued for 1 b.
The reaction_m xture was dlu 0X
155 S 2 g 04 BEPb A BRCRESRT FOPB o)

S ( Fnkl.ZEgoerppgroisoqppeing@ifin ey hegedhliP © f‘l”éi? e’fhére‘wé’lﬂ @ixture was poured
exitth agd @I mi) tdd ekwyahd otthdidiviogettasi(Tx {04 mN) the @mbined @niprajers were
aAnehsedith GRFERINERid AMOXDB0 h1DYREISNDRPixhd 18 dolwbht trdhoBa CihelPdduct

hy A8 REL kS 6o mBERF o Bl d oAl ool dPowdalREIHE Sos) The
pr‘zv}tgzl‘g&éiti qgy/as@fujlll ter edmoff Q%d vvashe{f’ VVI t(h s%dﬁ/&m

sulfate solution (10% 300 ni).

10 "HIBIR/&Y M BEW)I § 1Y i tchi bsrliﬁré%%'ﬁé d (é{‘)HﬁL)‘ S (?‘f Pt &%d°
an@r, o758 a3t éd7.9/-§ Ho-et her (350 nlL). The resulting :
solid was filtered, washed with ether and dried to

m e@s a 20 dark- green pomder (408 ny, 210/6).

6666()1 9' .!' %g/%%}drozsoq?nop P%%(g e (I:IOP 5 : 755 nm ( s =

1H NI\/R (300 MHz, CDCI3):

6 2 67 (3H, s); 3 (2H, t, J= 48 Hz); J = 7 78 (1H,
d J =7.9 Hz); L (| dd, 7.7, 7.7 Hz); 9.29
(1 H d J=7.4"+k).N anpl Tin(1V) tenakis(Nm
ethylplpera2|no)pht al ogyapi ns (di ¢hl oride (7)

MD] 5-PCT 43 N N ~N NN N)“N rN N To a
suspensi on of th I-free Iocxgnlne 6 803 ny,
8.85 nmmol) in utyl’'dm ne (10

was added tln(l r|Qp m., 11.1 g, 43 nnDI) and
then the reactio xtu s heated at

15

To a solution of 3-(1,2,3,4-tetrahydroisoquinolyDphthalonitrile 9 (870 mg, 3.36 mmol) in I-butanol (20 mL)
heated at reflux was added lithium metal (229 mg, 33 mmol) and then heating was continued for 1 h. The
dark-green solution was cooled to raom temperature and methanol (50 mL) and water (10 mL), followed by
20 acetic acid (17 M, 5 mL) were added to the solution and stirring was continued for 1 b. The product was
filtered off and washed with methanol, water and methanol to give 10 as a black-green powder (700 mg,

80%).
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5 reflux for 2 h and then at 50 C overnight. The
reaction mxture was carefully quenched with water (10
m.) and poured into sodium hydroxide (1 M 200 nL).
The aqueous | ayer was extracted with

di chl or onet hane/ net hanol (80:20, 2 x 20D niL), dried
(MgS™) and concentrated to ca. 50 M.. The residue
was diluted with ether (350 nL) to precipitate the
product which was filtered off, washed with ether and

dried to give 7 as_a dark o en p )
161\1:)(’5—% 09 W m’tlé? th) 7?%@1 (F] 480\99%3% nm rn( %m(% (DI&S%?@O?% 326
(dmchi or onet hane/ MeCH, 95:5): 767 nmu, 728 nm 345 nm
Exa muir@s 05Ny ovan a elbazinfo); W35 2H, m); 5.35 (2H, m); 7.20-8.20 (7H, m).

t ei r aki s(N— n: etliyl pi perazi no) pht hal ocyanine (8) - N ~

5~EC‘;EI’\IIHD]|>| NN NNN 8 NNIJII ~~(/--\ N 15 To a

usp nsi on of the netal -free nine 6 (301 ng,
IOrzﬁszzsﬁI 2r?ﬁtem{ﬂfim(siﬁmm5hthélocapn¥t cﬁorlap %gn dne (3 nl)
vvas added vanadyl a etyl acetonate ( 77 ng, 3.31
mut ual ) and then Q m xt was heated at
refl ux overnight. «@» m e was diluted
wi th met hanol (50 nlL) »
off, washed w th nethap Nflﬁ‘hlly ether to give 8
as a dark-green po ,ﬁg UV- Vi s- NJR ( DVSO) :
751 rim 340 rim O'S*ﬁ@‘ﬁ,é]y jeparkkion 6
3-(1, 2, 3, 4- Tenahydr o[ so uux‘r?\{)lypht alonitrile (9) N
arcsAmxture of 0 onitriJe (2.04 g, 11.8
mol ), freshly drig ota bonate (6.0 g, 42
mml) 5 and 12,3 etra N%oline (16.5 m)
was heated at 170~#tor 41r. The tion m xture was
poured into water (250 nL) and extracted with
dichloronethane (2 x 200 nL) t he conbi ned organic

ers were i o) an
2 n..lelxjpensuam of tgva xﬁ@%&é& gﬁg 5 g, 847a191|mg) dn]% \:l;)évhd ¢! t5_2|_ hieg) turd
o B e o PRE) "“Fé’c? S A AL
neueerrpa —rre gqr\aé oeogerotyn é’asrfef\?ﬂé(r‘l“"(i@ﬁ‘GW“ﬁg“e‘has‘éW mjpend
" HiddRit{ BIO:Oford 0D mm&ﬁamc 8yeBwat Gasfie §ilh hydrochighic-ack (1ML, |2x ¥ 50 mL),
3. waibr (( 2300 mi), drieheMESOS addlth} solvéht ¥adreficrdito give L1 as o/datk Bluehovaier.
(6H m; 7.53 (1H, dd, J= 7.5; 75HZ) Exanpl e 6

%NLF%((%T}‘% 3..4- t%r aZszXIgIr oi soqui nol yl ) pht hal ocyani ne

Example 8
Sulfonation of tin(IV) tetrakis(1,2,3,4-tetrahydroisoquinolylphthalocyanine dichloride

SO3H

| Cl

N—S—N 12
\ C,/E
N N
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5'

10

15

20

N NN-~NN-b 15 To a solution of

3-(1, 2, 3, 4-tetrahydroi soqui nol yl ) phtbalonitrile 9 (870

ng, 3.36 nmol) in 1-butanol (20 nL) heated at refl ux

was added lithiumnmetal (229 ng, 33 mmol) and then

heati ng was continued for 1 h. The dark-green

sol ution was cooled to nomtenperature and net hano

(50 m.) and water (10 nl), foll owed by 20 acetic acid

(17 M 5 nL) were added to t solution and stirring

was continued for 1 h. The product was filtered off

and washed w th net hanol mater and nethanol ive

oA gtz o eiteares SOREs POt o el e 1 RGe s ey

4 5stirrgd\gt 199 6 _fqp@Rniy. iberprciisp bree I’Yﬁﬁ@‘f’d tp o3 temefamr? 5)6 addeth d(°@~18'= toa

84ﬁﬂ|ﬁr): pf B3 Bhlaetanm (98, 200 BOOOBcipitalc BVBGust. TIO Fupemaiant B@E wag dgeanted
H)ﬂ\"hge sdi3 QR rMTE)endm&e)/c'hlo&o% &0, Z()Qﬂ;ﬂ), fiidd off and vashed Ikth ether,
acet \/%5 dlgh%Joﬂnethm@w ng IZ%Qa c§rk nge p(nZdAb (786%5;) S Ex arrpl e 7

tetrakts(l 4-tetra7rydroi soqui nol yl') pht hal ocyani ne
meNPH@ME@:LsFW“W NLTNNIJ NN N/ b To a
suspensi on of the netal -free phthal ocyani ne 10 (489
NYExa@@d9 ol ) in DMF (15 nli) and 10 tributylam ne (15
méal%@&l])@eﬂ%ﬂ 2514 Ql‘tJh)\é)om&]bliﬁW)}Jlﬂ!@locgzcgqmgacmlacemzats?(&) g, 8. 56
mmol ) and then the reaction nmixture heated was at
reflux for 3 h. The=xeaction m xture. was carefully
quenched wi th net @ 1

chlorof orm (300 ni)-

water (1 x 200
m.), dried (MgSH) and t%e hent 'was renoved to give

11 as a dark blue p 15, N1R 0
(di chl or onet hane) : g7 Exarf} e % W
Sul fonation oftin(fF \

r{l
tetrakis(1,2,3,4-te | SU|nonI)phthancyan|ne
dichloride HOS. SAQ3 N/ i"C 12 ~70 A N\
k HO3S SO3H

A mixture of metal-free phthalocyanine 10 (231 mg, 0.22 mmol) and gallium(TII) acetylacetonate (413 mg,
l 1.13 mmol) in dimethylformamide (10 mL) and tributylamine (2 mL) was heated at reflux overnight. The
reaction mixture was cooled to room temperature and dilated with methanol (50 mL) to precipitate the
product which was filtered off and washed with methanol, water and methanol to give 13 as a dark brown
powder (216 mg).

UV-Vis-NIR (DMSO): 770 nm.

Sulfonation of gallium(Ill) tetrakis(1,2,3,4-tetrahydroisoquinolyl)phthalocyanine hydroxide

SOgH

HO3S-, y
Q:”ﬁ ot
N
| v OH ~
N—Ga—N__ 14
NN

2
IRB0O15-PCT -
KEWJ \ 7 N%



10

| RBO15-PCT 46 A mixture of tin(lV) phthal ocyani ne
dichloride 11 (665 ng, 0.542 mmol) in sulfiaic acid
(98% 2 mL) was stirred at 120 C for 90 mn. The
reaction m xture was cooled to roomtenperature and
added dropw se to a mxture of ether/chloroform (9:1,
200 nL) to precipitate the product The supernatant
liquid was decanted 5 off, the solid was re-suspended
in ether/chloroform(9:1, 292 m.), filtered off; and
washed with ether, acetone™and di chl oronetbane to
give 12 as a dark blue powder (780 ng). WVis-NIR
( BIVEEye of typplivm) phibakopyapy oetylaqy oy SHPH &5 G 8RR e O
t @ik gifrdd P 128 *Qlfot 98 trincehthkn G SoRFEIITORYRFHR ENAF oy iim ghe
ARk amed enablal f rha) erpbholi A dded ¢dpvdke dDmkBre BEzth@chioroform (9:1,
N; N ﬂ%!) A x@giﬁ(tsté&ge%m@fct @(ﬁlts@krﬁataﬁt @Qlidmal @@jﬁ&@)ﬁ aid thel @Iidl\fts% ﬁgﬁ&nded
; | n .
TR 15900, ARl el AR Ak Al e
t A BatsKCRm IR 4e) " was heated at reflux overnight.
The 15 reaction m xture was cooled to room
t @vpaskNIR (MsopMdnndi | ut ed wi th nmet hanol (50 nlL) to
preci pitate the product which was filtered off and
washed wi th nmet hanol, water and nethanol to give 13 as
a dark brown powder (216 ng). WW-Vis-NIR (DVBO: 770
um 20 Sul fonation ofgallium111)
tetrakis(1l, 2, 3, 4-t ehahydr oi soqui nol yl ) pht hal ocyani ne
hydroxide H®S. - SGBHN NN OH N-a N14 NKNN
IRBOIS-PCT I T-\ \ N 47 A mxture of the
gal lium(l111) phthal ocyani ne acetyl acetonate 13 (211
ng, 0.188 mnol) in sulfuric acid (98% 2 nlL) was
stirred at 120 C for 90 mn and then the tenperature
was raised to 200 C over 30 min. The reaction m xture
was cool ed to roomtenperature and added dropwi se to a
m xture of ether/chloroform(9:], 5 150 nlL) to
precipitate the product. The supernatant |iquid was
decanted off and the solid was re-suspended in
et her/chloroform (9:1, 150 nL), filtered 0$ and washed
with ether, acetone and dichloronethane to give 14 as
a dark brown powder (194 ng). UV-Vis-NM (DMBO): 775nm

IRBO15-PCT



10 I RBO15-PCT 48 CLAIMS 1. A phthal ocyani ne dye of
formula (IV) or (V): W wWWN/ n(/ \ N/ nW NNNN
~N'"NNJI / ; NMNoONM NN~N~NNNN-~-N _)
1) n\/ N+i WW \ N W5 (IV) (V) W wherein: Mis
a metal group or is absent; it is 1 or 2; and 10 each
Wis independently sel ected from hydrogen, sulfonic
acid, sulfonic acid salt or sul fonam de. 2. The dye of
claim1l, wherein at |east one Wis a sulfonic acid or
sul fgnings acid salt of fornmula -SOG3Z, wherein: Zis H,
Li, Na, K or N‘(an(R‘)(R‘)(R’) and 15 Rm R R', R
may be the sanme or different and are |ndependently

sel ebt ed APPBRTE™ & H AR KRYT 0412 arylal kyl and C, 12
aryl. 3. The dye of claim1, wherein at |east one Wis
a sul fonam de group of fornula - SO, NRWRQ wherei n: 20
R and Ra are |ndepeno\?ntly sel ect ed m H Cra

al kylw 2 al ky¥,\C6. 12 aryl or ,0,R;
e 1s‘ag lintH rom o 5000; and Ry a )W
or C(OC, Yhal . 4( The dye of claim rein( V4

sul f onani de N NS &f formula -SO NBRPN
fornul '(vil): - AU 49 (VI) whe eln' ,
CL. zaI oY dORY;or |s fteler™
to 5000 /& N \ /N PN
7\ )
/ \ s N
/W —
W/
5 av) V) w

wherein:
M is a metal group or is absent;
nislor2;and

10  each W is independently selected from hydrogen, sulfonic acid, sulfonic acid salt or sulfonamide.

2 The dye of claim 1, wherein at least one W is a sulfonic acid or sulfonic acid salt of formula ~-SO5Z,

wherein:
Zis H, Li, Na, K or N R™)(R")R»(R"); and

15 R™ R" R°, R' may be the same or different and are independently selected from H, C; g alkyl, Csjparylalkyl
and Ce.jparyl.

3. The dye of claim 1, wherein at least one W is a sulfonamide group of formula ~SG,NRRY;
wherein:

20 RPand R? are independently sclected from H, C, 5 alkyl, Ce.12 arylalkyl, Ce.1p aryl or —(CH;CHO).R%
e is an integer from 2 to 5000; and
R?is H, Cy.5 alkyl or C(O)C,.s alkyl.

4. The dye of claim 3, wherein the sulfonamide group is of formula ~SO;NHR? and R? is of formula

25  (VIx:

IRBO15-AU



5Ris H Gs alkyl or C(OC1_8 alkyl. 5. The dye of
claiml, wherein Mis SoCl2, V=Oor G(OH). 6. An

i nkjet ink conprising a dye according to claim1. 10
7. An inkjet printer conprising a printhead in fluid
conmuni cation with at | east one ink reservoir,

wherein said at |east one ink reservoir conprises an
inkjet ink according to claim6. 8. The inlet printer
of claim7, wherein said printjgead conprises: 15 a
plurality of nozzles; a bubble 1 ng chanber
corresponding to each of theen respectively, the
bubbl e form ng chanbers adapt to\gpntain ej ectabl e
l'iquid; and a heater el ement di Spos in each of the
bubbl e form ng chanbers respecti véby, the heater

el engit,. configured for thermal contact with the

ej ectabl e uid; 20 such that heating the heater

ol erbht: s N EHBEFEITE above (e botling point. of

t he %reecadweﬂn%ﬁmeﬁ forms a gas bubbl e that causes
the rjseict.isonlcofO®.@kop of the ejectable liquid from
the nozzle; wherein the heater elenment is suspended in
the 4 nk g IBELINS UGhil mtSndurJolweaibﬁﬁ at least a _
portion of ~the heater element is encircled by, and in
direct contact wwth, the ejectable fluid. 25 9. An ink
cartqidgé“T%?m%ﬁmwﬁ¥ﬁ€F”ﬁ?#%ﬁer”said ink cartridge
¢dnprising an inkjet ink according to claim 6. 10. A
subst r at enilgviriig c@npajhe a @BEBd ol fluiGorndnicli@iwim dllegliosit serthoir,

t her@@hs sad® leddone ik r&ﬁ%oh@(ﬁtpt@gs 28080kt BPaRhb iym ©f dat a
into a conputer systemvia a printed form the form
containiﬁ% human-r ea a% fqﬁqption and

machi ne- &&%Brg“é%d%d aﬁgél?ﬁéacgﬁgﬁsdata bei ng

ihdi cat | V& g¥ olgprdislentity of the formand of a

pl ur al i t ybube frmifgrhahe erpppdiz & coh of thh wzfeormctiveh dhe prbtidfering
I ncl diglivddgad iR Sipgcenf iqieaei ving, in the conputer

Sy stem aﬂgaté:r ElQr_mat aispgs@cn§éaalg:f tﬁ’eQ)WblG %rmldg Mﬁl&ﬁtekp%vegaﬁeaeater element

r ega[)rgiﬁureg for t e? 1a cm%acgm&] et;ectableth{;]u?d formand a posi t1 on of

Wﬂg o the form the %ens Ng . ouid
Vi ce, Iﬁt hmtugé}’g aw erﬁlcra(ﬁt to aggnpsﬁiéerdgtvi: Q}e boi rgé)i)utto cS.i'ﬁqecta ¢ liqui

r el dermiagatoppble e capsgy thpyeieq Ry REr P PR Sechle JaRgTEdicretgS dat a
usi ng at wiegiagit heg@ pemeats stsiralediodleick cikabeasuch dgetading fisy it gyt a ppriipn of
t he waaRLH-Ak SM&LI By, akiGh diré-Odetvan, iR dicamd iviag dat a, at

| east one field of the form and interpreting, in the

ut er S, ste i ndi cati
R L e L L

wheri n said coded data conprises an | R-absor bi ng dye
according to claiml. 12. A method of enabling entry

of dat a AmbBachaG@ AP beddig wshigmdstoad @ergpi.i Nt ed form the
formcontai ning human-readabl e information and

sac hilne- & eagatflebiopded: datng a cinpeer yodedh agéted folxeihefgm containing
I Ndiygad kd@oQfforddiod BASthiRRiablRodkd cﬁth,(due Qiiedti:ﬂﬁaerﬁgﬂﬁdﬂltw&olﬂﬁ identity

gg%igtgeefi;rmddgggmgm; tiefeﬁig%rtgm ga;mﬁéo:rr@ GE inetiomcmdinpmetsiae of:

data re g ar %m{hm IT];]E ﬁ)mputet sy?teénaa.% from a sensm?dewredndlcatf&g éata reIgardglIg lhe 1gent1ty
nov e ae aosrleg%iedrnﬁlg SRS hPrmt ti*réenglé%ﬁ%vicra ahea@tfrdd‘éa“
Pl apdaje pestjortrdipdveftherigrm tapnerating brimiicpige ddie ving @ leastpresrof hrypdediiate:
rel ati veiddn@yilghie thé Gipier sg@R@dd@bh Agndidadg dhatableati@g a¢ldhf MEform; and

said at int@rﬁ@tﬁlg Qe t;ﬂptﬁér g'st&&s&t Rt séthe of tlxeeiﬁﬁstm it@fated thBe at least
coded data and generating the data regarding its own

I
nnvéﬁﬁhywrelative to the form and 10 interpreting, in
the conputer system at |east sone of said indicating

data as it relates to said at | east




one field, wherein said coded data conprises an

| R-absorbi ng dye according to claiml. 13. A nethod of
enabling entry of data into a conputer systemvia a
product item the product item 15 having a printed
surface containing human-readabl e i nformati on and
machi ne-readabl e coded data, the coded data being
indicative of at identity of the product item the

met hod including the steps of:s3(a) receiving, in the

CONMPUHe B 52l Yoada@R Brflsel dn BRMbRbBLHSIRGingBMLLS, | ndi cating
data regarding the identity of the product item the

senS|ng devij ce, mhenﬁp ced in an operativ 0 n
rel a][’l Vv eAfnghcld ﬂt éna lw%ed\ (if (%ta mg) r%]computer ﬁrstpm via a I;irmt ? ogn ae fgrm containing

i ndi awirePiiaeragsindErchie- felaflé*a%ﬂﬁde Birghe Wedﬂﬁ@eleng?éalvecféi‘ Kastone
ahd fR0 oftly Yorm, ¢he Detighi ingiprding the steiel: conput er system and usi ng

t he i ndi gatving) G 1d admputer iy Inla @Rsing &Vidd ihdtgling @ta tep@iing the at least
pro dddgﬁeld arldtm@lmmg \M?Ué‘xﬁeﬁd dila rgg_ﬁtldng IQCQQ‘EIQ oﬂ@geasmg GUTRY réla‘ﬁeeSo 8 Form, the
1R-abso r 1ce %’hen ovez? rglg:t?ver tod he t ggnerca:ttlmg lhyAat:!i rega:rldmg sai%‘ atq'eggt &Qgeldqgmg at

en abnﬁf uter system

a prigd EP&’E Off*f éor‘ﬁd 3 fpd gﬁ‘F’étd‘é E"f M P feggffine % VAR o R W1 “ﬁg’% and

Urface ooneap hileerntTaFy é&ef%‘}wéf Joif Prgiterng f4eghit el o said atleast

machine¥eldsr eadabl e coded data, the coded data being

I ndi @atih ¥ cada dzﬁn:orl.m;ﬁ;lﬁ% it Wsohng Jyh@co@lfn@ﬂ ughiitem the

nmet hod including the steps of : (a) receiving, in the
sensi

COTTp%t © %X of e% mg ent at into a co put ystem v1aa i‘od cnt(e:i (t‘he Lodn 1tem
t LR Bt poal Yo By

dat ar egar"d

$&n sqawgg a@W e et b*r%@aﬂblf RE e iﬁ‘é P%fi?li*e\i*é‘daﬂa?flefl e o
r el atuh e ndeativhes apjflepihnd the firqdechifem, tpgenetbad ipeliiding the stpes of:

i ndi@at i fé@wiﬂﬁtn&le thSbRgsyadm shaasth sesspp@vief indididg @6 deding tit igntity
30 ((J@%e rc%&crﬂel@ e Eligsmg Hemlcet e TN &QJE['E}ML @)Elatﬁé/pﬁlxt@ﬁnelaﬁ}dto USHdAG: item,
the Iu{c]:raung %c mtp gtlng sztlg dl lctxs?&ﬂpotf !h(?éadeﬁ (%la %Bd ng to t he

(g/S t (g)m aﬁ(ﬂ)rdtu% n élﬁ co&}?llt ?) ftenbaéagisn&%the %ﬁ%m% dﬁt% IOH%'O?TI% ion re ing to%e product

rel dPng to the product item the output deV|ce

sel egtredsaifl odahddidrempgireou R-0Mpe dysicrgingo diimpl ay devi ce

and a printing device, wherein said coded data

conpyi s OR méifla bRl QbR Bhe 8l ¥ AGHRAE BT vif LoroilcBieind proddRitem

1)5 %\ fing a printed surface containing human-readable information and machine-readable coded data, the coded
data being indicative of an identity of the product item, the method including the steps of:
(a) receiving, in the computer system and from a sensing device, indicating data regarding the identity
of the product item, the sensing device, when placed in an operative position relative to the produet item,

generating the indicating data using at least some of the coded data;

30 (b) retrieving, in the computer system and using the indicating data, information relating to the product
item; and
©) outputling, from the computer system and to an output device, the information relating to the

product item, the output device selected from the group comprising a display device and a printing device,
wherein said coded data comprises an IR-absorbing dye according to claim 1.

35
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