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WD 2008/ 006137 PCT/ AU2007/ 000550 1 GALLI UM

NAFHTHALOCYNI NE SALTS FOR USE AS | MPROVED | NFRARED
wDY8/006167 el d of the Invention 5 The present PCT/AU2007/000550

application relates to infrdred (IR dyes, in

particul ar near- SI R dyes \Nhl ch are synt het| caI I y

an. aqueous [ nk base It has been deveI oped ) prlrrarl 'y

Ff,or roviding IR inks conparl ble with CMYK i nks, and
#&“&:@#ﬁﬁﬁl ng | R-absorption Background of the
| nv e Atd R agplicaionsiateyinypiverd fdzesagpEicpmer By fyes which are

spmpticityatdeshs in hph gibld g whigh dreciishersibiedomadivagps B bsefybas been developed

iREH B proMaink I 1Eks cddipSible BWBCMYIOHIY anfl fof dp@iinGing IRAbbMAE@RA
phot ography, nedical applications and printing.

Typi cal | _1s desirable for the.dyes used in these
%—F@ﬁﬁ\{%ﬁ‘@m\% have strong absorption in the near-IR
at t FRoahemineslye havavenmetowsagplityions fuch a5 6PHCE FRALRLSHTmE: Se@plgriting

cﬂsslaﬁ. lasREHME aﬂarabjamgmz]ﬁ}nneaiadapammrm pripfugf Bpiad}.jt is desirable for
ﬂ%«;ﬁ@ m%&% AT @rﬂg/e ;an on il i ne R 11@@ bmikRE Qﬁvdlbd@@s of
no
(=

o
el b HBRLE i o
m@ rwo@@z ohpeiessh fagmw*g ﬁ%lhuglawseeg‘ %‘t‘“a“ pepuce
@pplidde Biets@r witkly bied astighesurees i n i nks, such as printing

i nks Ana-tlﬂ“!? QBWG@Mf frafds is@Mads, sudﬁﬁb bt inBd. The storage and retrieval

o&ﬂt‘g]%f n% QOQL mxpa (Ft‘oﬁ@tﬁ%‘ %é‘t&&q{ Mlx&lewﬁﬁofw

57 ERTERY, soaspable o By ottt “"9‘%}%’ or Sl lp?ca;{:g/a

oy exddugisidroptaigifopsatiqn ghgwthe Pﬁ@%%’f’ha"ﬁ éﬂdwff H“’ﬁ" e

@Ml& ﬂ)rh‘atdh anmq@ BOGbRblaard, oddvteaddnsingisite it ifom 2 siraut The fiemser
%bﬁ@é 1k B ] SRR thskry whidBleinfsigha 10533 36 light @Okeznd o

g:ﬁtaceﬁ g { etefnna re}iecgd ggm. Slgck g{é :!u.ltalgﬁ Sor g.sfc m"o%é&db tn?s ah:l d@s%ed Lﬂ,lfcﬁ

usi ng vi si froma scanner. The

e P03 Y% cal |y conprises an LED or |ase tﬁ-é* %‘m
HeNe Howgwer, in ot apgiticasioris pighis wcbialosvde & GBIy ipgeivp) iRl fp paxe »

Biddeor offld ieDigBle nafRE, pai@l @it an R thaef ihedleaeltht wmghrd eveBiutrhfich can
degégﬂg%m u{l% use in barcode inks are described

T e B VSRR s RARR s bl senion o

trdgmecitdy “nptpegs " end Eiieriahe | e PR r{%’é@gﬁéysgﬁgwﬁtge safaﬁgofa mmber of
Mk End ipftboedpblicgriof senendiwikibmg Jisiqd i thet ceses-afereso gepfion fhRVo#fa pll of

gﬁcﬂ&vﬁﬁpm@ﬁ,@mgﬁ&a&m@u ded eye, but which can be
etected under W or IR |ight An especiall y I mport ant

ZE{) lo :,r;{anit %ﬁ?&?&b g)% H%%%d%g%ﬁ%g%% oin groducémn oh aul% At I |on with, netpages.
Thve A5eRgEes OTATR P S PR TS FREB T R ﬁ@‘é‘g‘é"‘ EEfpEve web
arge Tnfen:G4i} @cddedoh c@h pagniviog inbfbicknmbsret!lamdshal g poaided human
C@E ILOASerS T BheRby WH &R B4E cdni 1§ ts@edl By dnhrically imaging pen and
g?]osgedrmetgene %f%g’éé‘;c“ on above And, all of .30 which

& cor po herein by refer nce ved W SENET  rmation
net pag&o&y BHEmepEpPREks R © %’b%ag kg an”gmﬁm&%mh

v ehe aetvrb 1T Risiske) owemagfesﬂemfﬁfe% %P‘é“epfa'a’éée"b?’“‘lﬁ’é E’? bisd on 3

GEuRE thyShe ARG ARYLS sl 1t eThvarr © ceHmaY WXt fralieRepadg ystem, allowing

WLCR v0Qdiky do) iseotumnfoe& AndtM& WBlBed DR Epagel dikly Ok RBEhaGALl Brified,

encoded on eg e, uglggmhg Jhich is substantially
FBTE T8 e unald d human 35 eye. The i nk,

homever and thereby the coded data, can be sensed by

an optically i magi ng pen and transmtted to the

net page system Active buttons and hyperlinks on each

page may be clicked with the pen to request

information fromthe network or to signal preferences

to a network server. In sone fornms, text witten by

hand on a netpage may be automatically recognized and

converted to conputer text in the netpage system

allowing 40 fornms to be filled in, In other forns,

signatures recorded on a netpage nmay be automatically

ver|f|ed allomnng e-conmer ce transactions to be

o g,
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WO 2008/ 006137 PCT/ AU2007/ 000550 2 Net pages are the
foundati on on which a netpage network is built. They

woreyspo@ast de a paper-based user interface to pubAUSiH00550

information and interactive gervices. A netpage
consi st&wgs agy thsiupdetod opeiind » farmeeottvek s Sulh fag @y ;&gﬁdemaaper based
insryiptsitaod ty pibBgyefehtiornbtiiany ﬁfeﬁrftﬁeﬂ@x@ﬁcsl o an online

descri Plaepdie Qhnsidi@a ﬁﬁg@ Ww &Z%mdﬁs% b {h?e erences to

N er te n et
ol B OFS BRI 8 S rﬁ’g‘*&r@%‘r‘f R Rags e asoa e
E‘;‘ PA&S d“%ﬁ’ﬁ‘t"é’ﬁf"%ﬁh"ﬁ@‘c frergyeand poment ofthangeet isckkiing text, graphics and

gwaig HF 4% deaibes thaigms clonjotits @l thepagheReniding ®ohsNB/pdritid) bad inpue Selds, A

ey LERNGS n@Rinkd R dPRAGE netda ROt NG R ce
@ﬁ&ﬂe{g&ugs@,{,el ds. A r?e%kgage argff%mwn%ﬁ‘fﬂ%g9%%&ﬁﬁd%r% ssed

a netpage pen on its sud;face to be sinmultaneously

capt ur 60 and HES AL $8Y Bptmt Free et Foysiein allow inpur through
RErvipeddeaticn ergsalg Badisiugishst saclenciphee sostizeed pag@re phesidmiifpt. Ngipage ID
ko weicen: prebigorab diomguisiiptieedaREPEGHMmIL oBlepREWN SE

i denti @@L g@ﬁbﬂ&% ﬁ}@pa&edcghp% Ld 0 QJJ&&J‘QQ ?ﬁ&@% 'H)gﬁag %Qn%ﬁés%he tmigue
sy o R S e T

f’“ﬁ‘r"@%‘“’ﬂ&‘h‘ﬁ"e‘i"g"of net pages. Each reference to the page
descr i Piet snrrinted srivioudebsimnivainipd ont sibkuttaghichihdidraigetlective, such as
brdiey pabdr @Gad iffRiret) Vb @ligiths RAGAsIN WG che RPRERES cen@f By 2 solid-
gtgﬂe;neégxmgopg.iﬂ{ag loVrat-Ggpt i fi es the page description. -
Tetag sor%v ITies its gégsrtlononthe .

¥ B PP RO 10 8¢ R g g t e
BaipaRet SYRFre VNP EdaTeft Setpags prisiet dber pep rseetelevend eEnigaiss with the petpage
PrinGH vied Jfor{aa@pe Fudio BleeTagd anfsuffiti@dly sway @H emgishgangsiahat the pen can reliably

- il Bl B LD el ﬁ%@iﬁ&cﬁ%ﬁhﬁ@%& 10 BnRASH thi 18 SR SEGBYhebage I

%‘8 tpr::sgmn §n e érg g‘:é%%ﬁ’%g m%*ret[l]e GPQ%G, since r!ﬂe 8&'&5@1@9 1rs (s)tgtelessatl"e fd lez%or—cm-rcctahly

1S-Se y an I mage sensor In t ne ne
5‘@‘1‘?‘” ek frR rrily HarRiteMe 48 hi tted to the nel page
syst enThingivaghpszesersar Beintaivsa tpieng easp imptaneeir eachinpnted artpapes allowing it to
Whifitth @ I8tirANG: SORFPHIGATME: B inbut thlgs BakDRELAsARlOP Fde BiE printed

‘}Qq,g.?a short-range radlo link Tags are suffici entIy

| and sel t t n ca ™
I rrage I-‘c(l er 1& g‘u {s a %a&gvegaﬁoog nesearc stﬁef A n ge %F{f!%)crlabel
prateyes vsg o ‘P‘é“ﬁlen‘fx&r‘l‘f?ﬁt‘) teging scheme %@aﬂ‘% @Eﬂé‘ﬁ'r “zFé"d’t“’ﬁ demy Jhyi has the
sigifican eivipogd thitGnelloys teventiny surfide of a otoflwonto Wbk tabeed, lve 2 plandfisant portion

- ShbrbbE vithdMEimbing 16 o €6 braihicldBied bae@loBSBs padk@@s; oA ling. If the entire surface

& o (e Qrdgse‘&t(%ma%ggeﬂ‘ tols @.9' oJchadIE‘ KEnd DEML AL bd: Bkeldics abitity 0 bo
:{;g: ﬁrz %rltm L S Y I‘ lmes ogs? da&r?&agc c? wEElg b%%g 91? cl%t?urétac? L‘ urthermore,

al n | age or ea
A éepagg ere %?PP*'G\/\Pg gm’fst"“l?f 6’1"1°2‘81 e Dnhen WbWFﬁft“" demger (gfevents
waaing.suppl i ed values for input fields in the page
descr ifhd, BRerbiRlinSRfsls PrcbveiiRd lard e&:@cﬁgethe didtRedrh podls Thvh dpSically-
adgrleasr%ﬁrwrag Whenthd er%ru&eg%ecmge%gg ade! B ik bared cotrm, thoy are

stra [ tens use

A BN 0K A N T

W@@HWW drpiptyeRy direcvt cogeile tRIproguchgede ¢fithe iteng jorjkrdyicacadeta surrogate ID

aidanan tuag@niifeaihe prbductlcddewis a tidnbase Rbliug, EacUisef 86 eprodallytidentifies its own
f@&&ucsatm& QRS of 88 GRct Vim, B FbvER ol foRRreaROThsRN bngﬁts of metpags
Er , W thout inpinging on the graphic design of

the product s packagi ng or Iabellng If the entire

surface of a product is tagged ("omitagged"), then

the orientation of the product does not affect its

ability to be scanned i. e. a significant part of the
i ne-of -sight disadvantage of visible barcoders is
elimnated. Furthernore, if the tags are conpact and

massively replicated ("omitags"), than | abel damage
no | onger prevents scanning. 35 Thus, hyperl abelling
consists of covering a large portion of the surface of
a product with optically- readable invisible tags.
When the tags utilize reflection or absorption in the
|nfrared spectrum they are referred to as |nfrared

I T L L ——p— ) N — 1 1 o
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which in turn identifies the product code via a
dat abase | ookup. Bach tag also optionally identifies

w0 e@800413740 position on the surface of the proPCI/AU2007/000550
item to prOV|de t he downstream consuner benefits of
net pag Eyrefighelell’ aretapniicd Yuring R0 @BAuBOEE 3nt/or packaging using digital printers,
RERMAYOLT HrBBR5TRse sy by RALH a;berbﬁpxa{c@ HRR kiR Ghe QAL | g,fl-g the text and

E&Q&HG&@%&BH&@QQ&E@&@Q&éQfm@@& %ghggmﬂmﬁ$ﬁgdg%ﬁgyhggtmewy

pgdag&%; re erably inkjet printers
dd- on R rar plnters which print the tags after :
t he te%’e%ﬂ* Grodp Aiteied Yy tniie rhnolesy vt cbodoy exatpnetng a light source

¥eing 31 arproprisinegFateqeing oMo Light saurek mhefl b 60 P RIGAAIRE Bser, which emits
et G183 i) atuuliabee Lags, text and graphics

si nmul I abel sTM can be det ect ed u3| n
bR %*S’VW & i ptered dnic (NI defep ol e poppporan

cona)oueat of x}?g) r Wd{l gdt:ﬁ @ézp: Ilit Qsﬁxw%@yuon‘p‘ﬁefacﬁonly
[} SRyt Sy Seriteke albewqga pabepicfiedy. a CraAlAs | aser,
whi ch@eni tempaibigpbe RiR &3 QiMiailtdnal@liget ikis"BY be an LED.

, from éllhe fcgﬁl&gﬁjltﬁg'theﬁdyw %smggéﬂ@ aﬁg%m{]t that

i nvisi.hl e .| R tetabelns
conpoan nt otan% % % @f"g‘ﬁ”e@f; 7%‘%{08%")’ In order
for afil R%‘B%‘P%Pﬁ’ﬁ“ﬂ‘f‘ﬁ@etahrmﬂmctl on satisfactorily 10
in these dighfsgmsy; it should ideally neet a nunber of
critegha: dedmuigompati bility ofthe IR dye with
trad|,j;,;l)onagf,mmrugd,g;}[w1 nks; (ii) conpatibility of the IR
V\eS gcuéeous vents used in inkjet inks; (iii)
|nten§a%?°ﬁ‘tnfmb ™ the near infra-red reglon(eg
700 t‘@‘)10(3‘éb°%fh’)’311t°r(ﬁpﬁv9ﬂd2@f@e%an¥iow intensity visible
absor@x i onp stilzthfough abd wtihil B8N S koW prntidgher mal
St abi ddndeyit wonld¥bl hekiraBi {o‘acvglfnp 1R Qs L:Q)ﬁk%nxp)fmuons(ﬂhﬂlﬂg)at least some and

GOSt nuf act are
PR B B s g oI, SR oo PR
BF'&¥di ng of the ink on printing. Hence, it would be
desi riapk B dvo agevuioplly Ruidyemamtbus skrcesorhodiptlb Brdict, Avecia
fokdd abd B, B@aslorpl €St Some and preferably aII of the

abov ey, Glalb € b Brior rwmou@aagg Qs r4 QLIRS ingrase

net, e anf

BERaer e L6 Gom diticepe it e V‘mﬂ “geaf}?f us Mg fnde
W?W“’Pﬁ“‘d’éﬁd’éﬂn@sﬂ%@'@tl a. 25 Inks and HW Sands Cor p.
I N addf 3382804 deskriesprsdl@nt-baed prichng Ok bdaggsingamenltfse phiRaldyradne,

L@ pPred SiialdBuinef Nictab iR NRhBAlocARSS § LolSSxe@ibphidob@kiRh nickel
Bl bl SRS SLole B fiBh LY Bl ﬂyﬂsmca'e and a

wher g the col or I con

: nap htebﬂ"ﬁ'l" 5t ?ﬁ? “Bf‘?a‘f& a?a’ﬁltf%‘f“%ﬂgb‘% e S‘%’”%hgﬁﬂ“ n
Pz o Bpelabel 'S aysigmasin pisiesiaticopmpraiel} Yﬁgﬂilﬁbﬁhﬂ%{amw@ﬂﬁg‘ffa from one
oredoglof the i wE blgneCy@iime; wagelenBhs ugDialp o dettion by near-IR sensors;
P BIBIRE HrARPRBilinn IR sorfehi@RieR 3 BN AHQ0YBen b ion & the visible

toﬂggsgetc% napht | yal oeyﬁnl ne, a nickel ditblol eue, an
am ni.um co nmet hi ne. ¢
azul ¢REE ?%Paﬁ?fﬂ@lmmﬁ%\}%%%9%6&%%“5@%8% igerrp proogpepated by
Wiperelcwrictsabef o prigrsdible ds iy rerbibpReyear e Silfiling renyoiithe dutiflde
preertiesg@nifiad abbvel Taagye ypitally bopeiisksde bul f5ijcebi® Brbups, kvllich impart a high

@Q\EJ df Wér@&?bllﬁf %%’cs @Jid of saﬁ‘f‘oﬁh. l}!g?«!vtﬁ- !11535 bernQﬁ thé I}.hte formation

PR e PR AV ARG S PRy a0
detectlon by near-1li sensors; 35 poor solubility or

di spersibility in aqueous sol vent systens; or

unaccept ably high absorption in the visible
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-al kyl, Gs.

part of the spectrum In our earlier US patent
application no. 10/98 6,402 (the contents of which is

whegosioms1Bncor porated by reference), we descriBerdAE2007/000550

wat er - sol ubl e gal | i um napht h&l oeyaui ne dye fulfilling
brachimeo PF theffige, Fens tbowt BS@m tpb@yp TP mp erdesi. Gt ¢rb haad] salilf@meion is

FaablelyeeautoyQhikadd m o DEPE inSQSiod Bdlttng  bnfpQiBle GG ACIGTIORRS ,
wgicgg VR 1 @mmépmg%&rg%aq&m%gscﬁg ﬁ%%ﬁ%s Aty cause

(ﬁn its ac % ]F‘

%*%%’ POURE TR e e w5 ined] Frixed,qnys gringhepd face duyipg purging. On
Bsahrpliead, blasoditmarinedrtond cerecd by sait formeetionmakenibese dyot lerd erpestingasiR
nexdised, baausd theg madnbefubed inbighdn @néghtkidn? 0 @B QOHERd detectability by an IR
RGY, ARRAOT Q0055 QrindhmoRdRded ) ) Of the dye from about

805 nl%s%%n@ag%%xtar? 0 nmoPt% Ik%ﬁﬁeedo?)egg‘ ses lﬂagngcfr? anIRmk

format1 on

bapiue @WW@BW&H“W%F&HIW@”W eBlBEEs bl e Wi t h ot her
CWK inks. Typically, CWK inks have a pHin the
SRREE ofthe IBvoflion SO @ strongly acidic 1R ink woul d

pot enf i @k %e&%}éé% pmpiﬁe%% ﬁlaﬁsﬁkiug&p%obﬁhne gﬁ%t(ﬁ I
t he IRang K. are mxed on a prin ace
during purging. 01 5 the ot her hand, Dbl ue- Shl fting of

the Q band caused by sglt formation rrake@"theseoglyes

ﬁ!‘.‘

| ess appeal i petl-a8 1R i nk candldatesnabecaus,_xn‘

nmust be , usé

accept abl e\det ect 2# g
in the ink tory

performance in ng { cati ons.

10 Summary of gdhe Inve tio sthere
is provided an | R-absorpi ng ’ cpfye of
formula (1): SQMR R2 R N,NR N
MN1R R,,,_, , 385~~R2&I)R|

I's alN-axi ¥y Ilg
sel ect edBiffr om - -
-O(CH2CH0), R
and R is H, ,
may be.4 he ¢ rre >
hydrogecsr?ga?}‘él- 12 M

,arylal kyi or_{
); 20 R4 is sseted frén CL 4@ al kyl® :
Cs-12 arylalkyl; 1V and R~ may be the same or
ghddrer ent and are selected from Cl-12 al kyl, C3-12
&Y baA'GS - 12 arylalkyl, Cl-12 al koxy, Cs-12 aryloxy or

695 & R ﬁ&gwﬂm@aﬁ ifRER S SodiepandaRhloReplatt ad:
gltegerrnﬁgmzbm 36 dnd R o, g kgt mrc’:(cné1 ag,f PK of between 4 and
R' and R? may be the same or different and are selected from hydrogen or Cr2 alkoxy;
¥ is selected from Cyaz alkyl, Csaaryl, Cs.pe arylalkyl or SIR)RINRY);
R4 is selected from Cy.yz alkyl, Cs.i2 axyl or Csao avylalkyl;
R%, RY and R* may be the same or different and are selected from Cy.(; alkyl, Cs1zaryl, Cs.i2 arylatkyl, Crp2
alkoxy, Cs.12 aryloxy or Cs.y» arylalkoxy; and
sach B is independently selected from a base, wherein BH™ has a pK, of berween 4 and 9.
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WD 2008/ 006137 PCT/ AU2007/ 000550 S Alternatively,
there is provided an aqueous fornul ati on conprising an

wo Rabsasbi ng 1l apht hal ocyani ne dye of for nulBECT/AD2007/000550

S®BH SO3H ~J° Rt 2 --~~" NRNR ~MN R RNa N
~- - ROMOPalelygfivgsp provided appqupnet fomilatiop cioknesigian IR -dhsolhnk S
Garbibglocyshine fys offormalx (Tl | i gand sel ected from - OH

hal ogen, -OR3, -OC(O R4 or -Q(CHC I ZO X wherein a is
an integer from2 to 10 and Ris H, C1,8 al kyl or

C(O Cl-8 alk FOHR and R2 may be the same or goff erent
’ fron1h§drogen or Ckel2 al ke

sel ected ¢
or Si(R")
CS-12 aryl
be the sane or i onmCI-lZ
al kyl, Cs-12 ar ¥ > ‘
Cs-12 aryloxy ef Cb-

having a pH iRt the rahge

nnl ati on

. ' ﬁpond
aspect, there is provjded a Iﬁkjet k conprising a
dye or a fornulationMas descﬂ@bed 15Nabove. In a
third aspect, «Fjet prhnter
conprising a pN \cmln wi th at
| east one ink r 2 gast one ink
reservoir conprj above.
In a fourt \ [ [ y..cartridge

for HOgS-C].L\j et B
conpri se /an i nag

dye as desc jed above di spodBd t hereon. Ta-5i Xt h

&%Q&%kmd£ﬁﬁfﬁméﬁ provi ded a nethod of enabllng entry-
ﬁ&%ﬁb% into a conputer systemvia a printed form the

nt ai ni ng human-r eadabl e i nformati on and
Necmiarid ligradehtitddion odid dalebst, 20Kt -AE(CIRS deeD(IEC20DRT Q061 8iF an
ﬁ@&ﬂ&ﬂﬂ?dﬁ@@ﬁﬁ@c,@mﬂai@omm i ndi cative of an

zlng¥b&£e sheldGr é,@wmsg&maﬁ& Wdﬁgén%ycl faucéxg)cat i ons

eps  of
éiﬁ?m%ﬁdﬁmm%hﬁd?ﬁC“E%ﬁpﬁ?3?35'mtéﬂﬁ% @'Tron1a sensi ng
%Ié“"\ﬁFléféﬁdﬁP‘H& eHot fepBAerdsr dfdbdity the identity of the
RO mdatf chapbeplg sdnte ioodifeaht adre sg@RrRS frog)Cidekyice. a6, i} angalllyDCi.1z
&ﬁw&fiuimw&Hﬁk§§@@ng devi ce, when placed in an 5

Qﬁi%g; "%kén gg%%g to the form generating
t he |n catl i, I n ‘| east _some of the coded
dat a: Ina second aspe there is prowdcd kae t ik comprising a dye or a formulation as described

above.

¥n 3 third aspect, there is provided 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 desceribed
above.

In a fourth aspect, there is provided an ink cartridge for an inkjet printer, wherein said ink cartridge
comprises an inkjet ink as described above. 4

In a fifth aspect, there is provided a substrate having a dye as described above disposed thereon.

n a sixth aspect, there is provided a method of enabling entry of data into a computer system via a
printed form, the form contatning human-readable information and machine-readable coded data, the coded
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identifying, in the conputer systemand fromthe
indicating data, at |least one field of the form and

WO nios/opiigT i ng, in the conputer system at | easpCHAIRI00/H00550

the indicating data as it refates to the at |east one
fadrigs indiftiiveaf 4 idenvat dfradnrde Avelmfidesions dmthe R, the method -
abspltiesgpsdye as descri bed above. 10 In a seventh

as pe%amv{l:@ R cbzﬁm@ﬁ?s\’émdﬁ&jﬁ'@l ﬂﬁk;ﬁ@&w&f mal&tu@ta%&wﬂ Wb fobheity

sur ffQ g‘%é’g st by omm% %%%%%%gcyr%}é‘taﬁaqb‘fpeﬁm% d" f‘]e ‘glﬁﬂp oed in an

AREeRYe ﬁ@i“f’%‘alaabt" @e B S e indipping 3y wdpe afdatt 80015 & thgoded data;
i ndi cideniifyiee, giftheaempiteraysteintayd fof tiehalicping dact: leist @nfield dfide form; and

et hOskeriuls ickhd Wil sy Sdo€ RiSead fonk: 8) tnd 1RREHY hahGis it defited hiBe at least
m%gyt er systemand froma sensing device, indicating

ta r. [ t he i tit t roduct item the
g mms?fggbgeé%f cempv?ffé?t&p“lg g%d’fe %”fft}%e gt"‘éﬁ i ve position
r el at’o&ved «ppre hee i aigriged Ptnetﬁdofeeragem\ethraato@ﬁfgmwe product item

havidg Cabicdig-figiatostaitlay iaganataddbie dSdrmsion®d @fchihdieadsiobeddd ¢hant i coded
aeibdihdidalR Bt ab kiR A thd ﬁ%atda enpasraé&oe Encl&dﬁ%tﬂﬁ HeRbe using

%Fg d'urgc‘étn%?'id fb%e pra?x‘tteras?/sce Sa%é‘ o sk '%Ulf Qﬂaég%dtnﬁ%e identity

f’fﬁ“"%‘g‘%ﬁt‘l‘ﬂ”ﬁb“ e GEeot ﬂﬁ”"a%a‘tfé?‘if‘?’? pa%tfﬂ Bipdo the pguor item,
Bniratihe Deiadielingtioninof B ww vigs ofeddseand. is a schematic

@Q‘ﬂwl&lﬁ, online page ~description; Fi gure 2is a

sC vi ew of er. actl on et et page pen,

gh"tﬁénos dﬁ%‘l"“‘“&“ﬁ’é % ing Qyeipccp a ue dpﬁ’gogé relay, a

netpage page server, and a netpage appl i cation server,
S i 25 Figure 3 illustrates acoIIectlon

Of | n et ﬁ@lg@]. i‘§ @Ic%&ﬁt& of M hRhshh Bakda a s{aﬁlplaﬁrﬁfeﬁne&ﬁi@ afdets eise page
|nt§}gconnect ed via a network; Figure 4 is a schematic

view of a high-level structure_of a printed

tha 1 et AR BT e R vy NG BAREL o aopege
wiintewya s4med reley; 1 talpagk PRRESEIVEEd SRITPRA éPPP‘@'tc’at“‘l“iﬁh"”Sf‘ “i“'w@m
synmbol pighf 3f mukkats od esedias of 30pagd sdrhes, Way ;tenfEngir pEntGd) ands relays

@,&Lﬁ&muk,igw;i{w ng a macrodot |ayout for the tag
Shown L £1 Q7GR bl G Biptiel e ikl aamwgm page

an arraﬁ'nerren tags shown in Figures
4HHPES:  in which targets are shared bet ween adj acent
tags; Figgefes Senivisw shoping e Pledevisirodiomtona’ Petvabila S fpiewerds
hetapen a set of the tags shown in Figure 5a and a 35
field gf,, tlkb% B iy &s&m&%&o&g@r%% Bwi i Flgliesaf Oor m

of a net Lgure 6 i A
net pag a%gﬁnlvtw RS SDC at gdm é’g“‘gﬁﬁg‘%’ﬁ%{%"’%%@ A and s,

M‘@FCEWWW%W@W%?“WW{:} ® 7 is a perspective

expl 0d ety 5dve s viheowied relgionshie HeradvbyiR of e s gigprpinigure Sa and a
k19 bV BwBf d 1B tpike S0 BRIcE i6 tb foasie adénmge@m of a pen

cont 1 O] BL ¢ k Qhershddffve BEH mggpag%ﬁhmgo&ﬁcd@g%@gsﬁeﬁ—ofm

7; 40 i ted
net pag@lg%?%’gf%?sll’“w f%"%pe‘%"% Vee%!légt%onw’tlﬁ%%w ?1m)un °

| engt h Figfire § lve ssheaprtisk giparam & p pengporpliegs e Tgiesgpgn iown i Figes
20008/ 006137 PCT/ AU2007/ 000550 7 Figure 10a is an
enl ar gg QTsEb@sBecﬁ’\fewavwﬁﬂ-ﬁ&n&h%a@@nﬁerﬁeCtI on of the

dupl exe or BERERB! V;
Fi gure [ sw%sec ’?d’mq%ggl %‘F%v@g%g&?ﬁ%%ﬁnk cartridge,,

ink air and glue paths, and print engi nes of the
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net page printer of Figures 9 and 10; 5 Figure 12 is an
expl oded view of an ink cartridge; Figure 13 is a

waedsied1BT vi ew of the struct ure of an item |)PCT/AU2007/000550

Figure 14 is a schematic vi ew of the structure of an

omi t ag TR Gt B e eorEons Figwratd dowiisanmectin o thp dupleeddasss engines
@rdgie el #egilie 16 is a schematic view of the

I Nt er actziven! b etMRRIVed oPhORIHGlridel, 81 air@nd diX G s LLO

SERRNRher AFighdo BANg hel d product scaélrnneé'r1 Sa9%5:’agrwgé‘““gme";c’fﬂw

relay, p %Egg mdalﬂ%t ’fﬁ%r yer‘ﬁg%gd roduct appl i cation

server, ‘'ve view of a bi-lit
bi c erﬁFﬁ dﬁ“%ﬁ‘@f‘é‘v‘l < iryotg plasp eedDper spect i ve vi ew
of theFiEWﬁMltd’ml@m@bmm&fﬁadm&meﬂa@bkﬁrﬁagl7 Figure 19 is

a sect F@ﬁais1yds%$n9ﬁw&|ap&faﬁssﬁgg the tai-lithic

printh f.. FI F IS | ongi t udi nal

E‘Tﬂgh cgpg%a f\%meav?/L F%ﬂlégdf “°f”|°°twﬁ"°“cat PEFTHERfeker pduct scanner, a
is ’s"i‘%"fﬁ SEETRE 521{%‘§‘°€P%v391v€ayr°@ﬁ@wh@u@uw

el evat FigHe 17 apprsrgitivyyiewpp diniceringtiedle el evat i on and

r ever SBigpt Ban cxfb@iperh@iR Oi6t bf\tﬁlbyhthl@;fnnw@ofbimk ithie

print hegd. Bf;s a@c%l%e%&x‘on@ ogwm?&‘ tt%g{lﬁ}c i c(f?x) []70W
t he bam&pﬁe wg?? HﬂClgrmgg *Bend
actuat or:’ EHL vy g‘eﬂihf?@r‘?%'fdﬁ?f'aﬂm%“‘el\xr of
a sin gF‘é“f‘fsﬁk(j‘ é‘i 215 oV @ sidr clerpiefe plEtiovg epesterside tlesdtion pnd reverse plan
e ormeve B oithetbhliths gothed 2207, Fi gure 24 shows an array
gfs t heF@@&Ziéﬁ 1o PRGN Sop AU brib i1 b eSnaiddna ﬁ&ba%w e

i's ew t hrough an ink
chanper fsr SARRA i BEPRERE 6] LhRe U ekt e o R
acf"é‘%"ﬁ ?’{Fﬁfor Fi gure 26 shows a reflect ance
spect r Figaror sieyenngsey g g togrinarrangements shown in Figure 23;
napht hebwecisani ssiemet tasubdiani vewagiogh 4;ick crinfetofa @t c8N@WSubble
ﬁmﬁgmlc&g%fopm of hydroxygal liru n uaplrtbal ocy

t bt r al‘s%ef 2% %40&8 aqgﬂecqgn?ﬁ slgerc]:?um ogiéy%roisy?\f V! n%l%m%]gcyanmcwtzaéxﬂfomc acid 4;

an
et r ai P S LPHYG BRSRIAP! tmyselion sohtaloeysuinetesulonc cid 4 i
#aMrd it wayani uet et rasut foxuate 7; Figure 29 shows a
refl ect@i?ecezzs p@ew Ui @ffiediddsl asdcinDBLiAMR@RikELR,  hydroxypallinm
%%; thal ocyani netetrasul fonate 9; 30
gur e

r flectance spectru
tetrak! nf' § non| Ry 88 g TBFWBQ'W""‘“’“) Bydroxygallium

welphteespristesEyortifet et Y~su! Equat e 9

Wi t hp- Fiphau b egodst @ piebecase dpéBuwe gofi wedka@BYJnmaring) hedr& gallium
SRRl R GEAGHN S PRGLmUMQE Beful-atad; dazol i um

hydr oxpaal | hunzhopgappt D@L&sasawsw EASHL QNG 7 PheSDentium

ul.va cetic letal leci
%W%ﬁ%ﬁwwg%ﬁ%@ﬁﬁﬁ”ﬁﬂwﬁy&ﬁg”ﬁ%é "herein, the term
"I R-absor bi ng dye" neans a dye substance, whi ch
Pdmlatiescribtioi r ared  radi ati on and which is therefore
for detection by an infrared sensor.

%ﬁhi{mtm&ﬁ@ A0S, o ARSREL Sl
% e u?d% ir)x%)(sahge %vh habio&émg"g%r

i nfrar | 0 n gﬂ)b % Fan g
BT Py 3 Pﬁ@f@ﬁamwws’v%‘y S BR-hqrbine dye
4yt lqslwe@frae m&dgeldyesﬁs @odtpeyfe8EI0 has Ariwady Bsradganti7éige H00G 1, takwie preferably

15@&930% %g@&?f&riztg}jeé??? ls36 ML& fxmﬂrmt@s%s&wmgfgc% suitable for
| U .U u 1 U
RiEior by mam“’a%ﬁ‘ N a%@b‘%‘%ﬁﬁ’é‘f”?’ ‘ﬁf}kﬁb?/ 000550

8 As will be expl al ned-in nore detail below, dyes
represented by fornmula (1) may be in equilibrium




with other tautonmers in which neso-nitrogen(s) of the
napht hal ocyani ne ring system are protonated. |ndeed,
wo b@saya3T epresented by formula (1) may only bRCEHADRIGH000550

species in this equilibrium However, by convention,
dyes AEFParRGRs wraepl klsrryesirpeentd orbranenIan sy iddibrium
rEpPes bR ibyhifiormaiiassl) o HEAIR AL Sur B Poonatd. Tndecs,
Slpuivd edsinte@bit @GR 1 Moﬁiﬁfan%p%&ﬁgm uﬁsncl.h%ged W t%!bn ,
tha aé&%@iprﬂs@h‘?m%;%?%@ ol (%]xven Lon. - Dyes atesrdingprrention.

5 tﬂg“ﬂ%bp‘l?m& esent [ nven FOR Ay PR (P el mutomers in
féat ures of  opf'l S BYSHUPER 8 spre of trvrespreiaventioR 1 egi on;
sui t aBYeP peivedt e mseptinerttion fwvé tht ClvaRGHSO BSuiks U obiilal doddllon in the
pr-Gorgial d:ibbity Vo it A ks, LAk i known CMYK inks
S\&EJufsﬁdr@é@p@ﬁtd&%ab@&ﬁi%ﬁ%l&cﬁebsor tion: an#f acilée
ggeﬁ,;%&%'&gnm_lﬁ/br.eover, t fel r I"gh - EXt [ NET | o bigh extinction

1o GOerfic EREa T HoPHECPANE G Ges ARGt GRVISHES e canpratratiprraitally s
APPEEPY @ 1R detas1oie 2 4 PeiRssanen Rty triys ol thepbk@ ifv@tiod Qe
Geeciely fughle fpyuseinnemies dndRIvbetatt @gplidBong) Nom ofed PR BN prior art
A adnehinR @boybinadoh 6 by @&, 0f the present invention are

espec' . i initidlly coi e? n netpage and i
v TR piotn S Ut 3R ) RS BERER T s sigtn 1
B SFYeBIP ‘TS SCTY it With fhi AT PRI £ 2 pfammonium salt. It wes
15 Beedowriisingly, ey herclsptensemects ¢f emndnivorsalnas inflepéntidnads iy structure of the
QOINCBi VeRGnblafBURa 6F M gy ofth QmEAGt 1D ¢ R Fﬁ“' thelPbehd HIT) has 5 large
E@&%&l@&n&%&é@t%dﬁe&ﬂﬂ%@é Hdﬂfg?(p t;mc Hgvgelveg W%gn § ?‘F;gl L h'cf oM are used, the
§§%gﬂb§ntss of %gngﬁne to given an anmoni unrsatt. Tt Was
sund, - SUF priCETHE FaFes POpgEFn] 18T PRTeS PRUBONE iSCop gified 1o
100 BiTiTeR Btibe itemal mase afttpgseropbrrdehtieloeyhite ee swiambatewkevalpés of
20 shoe ! badfirveyoudpution)wek ey (Eiedpratbrhea), meh viyiont Highind K be 6dund $)@heory, these
AR W0 Stbkpretofin Wr@Vr %;bgim k%R m fon o ME@Z&J‘ A), one

o)
' onent.and i.s red-shifted to 800-8 rrm .
(RRTE by RO B Rl T gLt swonio
Er SRR ex ht Brergbeteryeghretniaton of tiimsEpevely It idefiewe thptgrotonation of the
BOTPGR exdtcesmulstickie: bawpro aiiscert DOROINGR tledrSstabd @lsBh vwith @6 t 0
25  £$0R . andQ vttt loliter dobiPondnh) b RE-GH of B8 BQardof hQABH el N
napht hal ocyani ne ring system have pK val ues of 20
about 11 .5 (frstprotongtion) and 6.7 (Second
, then withé&at<w shing to be bowee<{b
& been ipterpreted if

: QIR | off*°t 0 pr ot ot Beteg
( tf one (K : or twd (S

O=of “"tdgfmeso ni trogens. 'greater t helpr ovoha 7
abifi t§ Ef the ammoni G i ¢y (Iower pK. a),* he(Ty eat er
the de @f protonati on tlze m acrocycle. (i)t
bel i eved tHat proteirati on of tife macrocycl e reduces
n-n st aéki ng between adj acefit nol ecul es by ¢
electrostatic repulsion. Wth [ ess 25 aggregation and
a gr EHeBIS PROTPETREFe SBIBING EH. it Was tergfound it othe fwedkipeids@onld effect the
30 salyaphchontnat Fre esable. tieginDbs etasetivic skl Wl f00 SBivEBRS 1 Hifluh o sodiym
aoetdd (BENReD) gafetiRractitistic red-sififled sﬂgctﬁ r%i&ngl\ﬁ'nm @Qﬁﬁaﬁdﬁ] of k3 tithium or

AR Ll e L o

SC ) 1 . :
FPEIF: We Syl @ost o Betprcin o i gpf-shified
behamenr of germia nepbialesyaninedyek. ef f ect the 30 same phenonena.

For exanple, treating the tetrasulfonic acid with four

equi valents of lithium O radiumacetate (R = AcC")

gave characteristic red-shifted spectra resulting from
the formation of the lithiumor sodiumsalt and four
equi val ents of acetic acid. It was therefore concl uded
that the pH of the solution (controlled by the pKa of
the $H+ species) is the nost inportant factor in
controlling the red-shifted
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behavi our of certain naphthal ocyani ne dyes. WO
2008/ 006137 PCT/ AU2007/ 000550 9 Wth pHidentified as

wo b@skeasi3t act or controlling 7 , it follows thaPCT/AU2007/000550

suitable IR ink formul ations® may be prepared by

di ssOVithi phigdegtifiedyphibetial BetgrerimaBtesit-x.as flldwe mhiztesuiasle TR il fosmlations
hdifoe yxalaie@d;ﬁm@mg ashiphitiobyafinctelRulRite @fd in LR iR %Ahd dafding the pH of
%%wnlk Eoluffion! apaéu GMat B Bl Q&gwﬂ,%; hOBRe of 35107, or

in the.ran
et 5 5*&(*% oS S S ot g ey gempathy
'FIE'GHSW erdeteusipa swnlq besciiepd the g GesEIofrie weak acids described below)
saspabibi oigi. 5 The pH may be adj usted using any
s u. t abl &péa@@@m (:€s28le pHeddSreoR byt a&ﬁaﬂb@s&ﬁ cdaﬂousng g b\mqissmpm for

S dc;e( osf éuéii)nagg ghﬁxeltocy\@rl%m andr %&ﬂn%ar%n jS';]ss tl'ge use c?cf n.me Q-band

%"F’%ﬁ“P’h‘?ﬂf 90* bremerripiftd EBFHEER |8=rd| r??ges@s B é?f%i"“ﬁﬁsl&‘f’ ffﬁﬁ e@ﬂf’%w progucing
wlhshifed ﬁ%adygpesmﬁcgmnﬁ:bnmde@ apl forrilaticoesrplpiiingrihiephekomenon are provided
eanl ne dyes. The use of pHto fine-tune

Q ba ipgc;t? Jl@ﬁvsﬁ%&w@% ac%&laﬁ%;'a E%E&%ﬁ@e@f‘#ﬁéyw

and [.ER I ent, r

BRI T s T g ey s e 2% 8 of
ebyrespondipgeneaonisiacid: Tehas: BTaY brineirlge-& PHIGIS) FRe Slhe

el posiedly clbgbkd(ve. ICEHNAY: Altaaiplyete bakhey Bpacicss. Biefte papn) in
418 oRE SESRI el ¥R mu'usi ﬂag’ Ro0hn) Wedkeadd 6f iy Havirag @mpﬁmﬂ khe overall

t he rapge 4 t0 optio
Pt ol s iRl PPl oty bfh B0, B8,
#f- a base to the corresponding tet rasul fonl c acid.
The beie&dBl pemgn silEberwelityagsiof %"edﬁgamWf el a5y, whiphful{fhecpiteria of the
Fraof inBition VWohd exkighled &f camxinadids hPOS b PK,\toheyrangd vl @@dr&@@mg:d belaw.

ggg?zg!?go)vgth '&ln%eﬁﬁog,&ﬂe b e[lf Ymne‘éuhcg a@@&ﬁedw tl@@ cc@@dp@ﬁin@al | cobjfia@ base.
RGP o B gty i 3 S BB LR
13H ' being neutral, the overall neutrality of the
aaywhiclal ocyani ne salt i@76mi ntai ned by a suitable
Bupbehnef metal counterigaps (e.g. U NaT ete). The
v\% eq person will be wgkl aware of a wi de variety of
A2 ds, whi ch fulfil, the criteria of the 20
TR nventi on. Sone anpl es of comon- aci ds
havicrgd a pK, in the rangé’of 4 to 9 are provided
Rel@e | n accordance wistth convention, the pl of sone
gggaggicg{de referred to byggheir correspondl ng conj ugate
%STSWFN example, the ply, of pyridine refers to the

anoic acl

e correspondi ng pyridiniurn ion. Acetic acid

Z“Wﬂa’z?}eﬁfdﬁyl enei m ne 8*681 1H | M dazol e 6. 95

Barbikit &®ol ami ne 5.36 AFYlic acid 4.25 Melami ne 5.00

&Qop&hwaﬁnoi c acid 4.86 e&X»4Hydr oxypropanoic acid 4.51

Lr thykanzi ne oxide 4.6 Barbituric acid 4.01
oxanic acid 6.64 35 1:dethylimiazol e 6, 95

A% oin 8.96 3-B ten0|c acid 4.34 trans-Crotonic

ddiotgnolp 269

trans-Crotonie acid 4.69
3-Chlorobutanoic acid 4,05
4-Chlorobutanoic acid 4.52

Butanoic acid 4.83
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3-Chl orobut anoi c acid 4.05 40 4-Chl orobutanoic acid
4.52 Butanoic acid 4.83 WO 2008/ 006137

wEANsAMABD7/ 000550 10 2- Met hyl propanoi ¢ aci dpdr/882007/000550

3- Hydr oxybut aanoi ¢ aci d 4. 70!% 4- Hydnxybut anoi ¢ aci d
4-Mpiylorppapojsiaeid i ne 8. 33 5 4ridine 5.25 2-Pycidi nani ne
G-EMoxylﬂstaﬁaéchyiai di uedi am rr06. 48 2, 4- Di naat hyl i m dazol e

ivBidkhigucci ni ¢ acigsy4. 13 10 Histami ne 6,04; 9.75
é—mogmypnanm c acid 4. 8%333 Met hyl butazwi ¢ acid 4,77
edltarzoic acid 4.54 Trimethylacetic acid 5.03 15
yridingy ohl or ophenol 7. 44 528 6-Dinitrophenol 5.15 1
E€yridgdamie 4. 05 2- Chl or op#enol 8. 49 3- Chl or ophenol
55@,514,3%1“@“ di neear boxeki c acid 4.85

rboxyl ic acig@e4.96 2-Ntrophenol 7.17 .

%%ﬁtr?ﬂg ({1 8.28 4-Nitropl nol 7.15 25

&t 1ine 4,15 4-*Ffuoroauiiine 4.65 Aniline
Hisgmine 2. Vet hyl pyri duae 3:9979.733- Met hyl pyri di ne 5.68 30
Amvipgibugshqeeiidi ne 6. 02 Masbhoxypy idine 6.47

é‘mmﬁmm,hpyrl ni di nam4n;e 4.82 3-Methylglutaric acid
fenadi Adiparuic acid 4.63,35 Hexanoic acid 4.85

Trimethylacetic acid 5.03
2,3-Dichloraphenol 7.44
3,6-Diinitrophenol 515
Preridine ' 4.05
2-Chlorophenol 8.49
3-Chlorophenol 8.85
3-Pyridinecarboxylic acid 4.85
4-Pyridinecarboxylic acid 4.96
2-Nitrophenol 717
3-Nitrophenol ' 8.28
4-Nitrophenol 7.15
4-Chloroaniline 415
4~Fluoroaniline 4.65
Anilins 4.63
2-Methylpyridine 597
3-Methylpyridine 5.68
4-Methylpyridine 6.02
Methoxypysidine 6.47
4,6-Dimethylpyrimidinamine 4,82
3-Methylglutaric acid 424
Adiparnie acid 4.63
Hexanoic acid h 4.85
4-Methylpentanoic acid 4.84
Benzimidazole ’ : 5.53
Benzoic acid 4.19
3,5-Dihydroxybenzoic acid 4.04
Gallic acid 441

3-Aminchenzoic acid 4,78



4- Met hyl pentanoic acid 4.84 13enziulidazole 5.53
Benzoic acid 4.19 3,5-D hydroxybenzoic acid 4.04. 40

w@d08i0es1ati d 4. 41 3- Arni nobeuzoic acid 4, 78 \VELT/AU2007/000550
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2008/ 006137 PCT/ AU2007/ 0005501 11

2 3Pieptivreitepyr i di ne 6. 5952, 4- Di - net hyl pyri di ne 6. 99
2% 6PiDpthstyiidepyr i di ne 6. 4899 2, 6- Di met hyl pyridine 6.65 5
2. Apikkamihadpyri di ne 6, 464, 3, 5- Di met hyl pyri di ne 6. 15

22611)& dine 5.89 N:Methylaniline 4.84
lF}Npgl;miﬁlne444 10?n thylaniiii 4.73

’?‘ P n 5.08 o- ARfSidine 4.52 m Ani sidi uo
&%mﬂ%ylpmﬁmsl dine 5.34 168 4-Methyl thioaniline 4.35
Omiyphewanecar boxyl i c acfgh 4. 90 Heptanoic acid 4.89
Z}qm Menm m dazole 6. 19 Phenylacetic acid 4.28 20

Hl3{{1Bam uo) benzoic acid 5. 34

am no) benzoi c atfd 5. 10
f@ﬁ | 4mi no) beuzoi c+&oi d 5.04 N, N-Mrethyl auiline
5°M@yia1hhnEt hyl ani | i ne 5. 120825 2, 4, 6- Tri met hyl pyri di ne
To-MhBidin€ | - pbb epi di e 4.48sy; m Phenetidine 4.18

gagg“m%cl dine 5.20 Veropal 7.43 30 Cctanedioic acid
tanoi c aC| d 4.89 30 Chlorccdrnanic acid 4.23

p«Am idin

4-Msthylthioaniline 435
Cyclohexanecarboxylic acid 4.90
Heptanoic acid 4.89
2-Methylbenzimidazole 6.19
Phenylacetic acid 4.28
2-(Methylaminoybenzoic acid 5.34
3-(MethylaminoYhenzoic acid 5.10
4-(Methylamine)benzoic acid 5.04
N.N-Dimethylaniline 5.15
N-Ethylaniline “ 5.12
2,4,6-Trimethylpyridine 743
o-Fhenetidine 443
m-Phenetidine 4.18
p-Phenetidine 5.20
Veronal 7.43
Octanediolc acid 4.52
Qctanoic acid . 4.89
o-Chlorecinnaimic acid 4.23
m-Chloroginnamic acid 4.29
p-Chlorocinnamic acid 441
Isoquinoline 542
Quinoline 4.90
7-Isoquinolinol - 5.68
1-Tsoquinolinamine 7.59
3-Quinalinamine 4.91
trans-Cinnamic acid 4.44

2-Ethylbenzimidazole 6.18



m Chl oraci unam c acid 4.29 p-Chlorocinnaiuic acid

4.41 35 Isoquinoline 5.42 CQuinoline 4.90
w@200800018n0ol i nol 5.68 1-1soquinolinam ne 7. 59PCT/AU2007/000550

3: Qui.ugl am ne 4.91 40 Mans-Ci?nnanic acid 4. 44

2} tﬂ?’%ﬁ@%\zi uddazol e 6. 18300 2008/ 006137

PETWAmIDO7/ 000550 12 Magftyl euic acid 432

Nivdshysknaini | i ne 4. 17 ' 1 yresi neam de 7.33 Nonanic

aRbnghicke6 S 2- Met hyl qui ngl,pne 5.83 4Met 4yl qu.inoline
5 52_%7th 1%&%@ hyl qui rnol i ne § 20 6- Met hoxyqui nol i raee

5,03 b-Net hyl ei auani ¢ aéfd 4.50 10 m Met hyl ci nnani c

atMgfhvlaviaglioe b~ Nbt hzyl ci nn&&T ¢ aci d 4. 56

45-Ptesipindding anoi ¢ acid 4,360 N, N Diethylaailine 6.61

Pexikiitk@diit@ind, 35 15 2- Nap@phoic acid 4. 1|7 Pi Idocar pi ne

6,. Jotht g’g Phenant hroline_4.84 2-Benzyl pyridine 5.13
10 A?clgjzml ne cagg 20 Phenant EFQ di ne 5.58 Morphine 8.21
CHYEFAE8Ri9Fd papaveri ue*®t 40 Strychnine 8.26 25
Frijevivianagiczgid |t wil |, of 480urse, be appreciated that
tfRbepbaseinted nvention isgfapt [imted to those acids
hshedyahaye and the skilled person will be readily

ell_ta 10 sel ect ot her acigls (or conjugate bases) having

%dgﬁﬁnln the range of 4%t% 9, or optionally 5 to 8.

15

apitoledtihl |y, each 13 i%!7 ndependently sel ected from
tHileagwoup consi sting of esmitrogen base and an
1,10-Phenanthroline 4.84
2-Benzylpyridine 5.13
Acridine 5.58
20 Phenanthridine 5.58
Morphine . | 8.21
Codeine 821
Papaveriﬁe 640
Strychnine 8.26
25  Brucine §.28

It will, of course, be appreciated that the present invention is not limited to those acids listed above
and the skilled person will be readily able to select other acids (or conyjugate bases) having a pK, in the rangs
of4 to 9, or optionally 5 to §. :

30 Qptionally, each B is independently sclectod from the group consisting of a nitrogen base and an
oxyanion. Accordingly, each B may be a pitrogen base. Alternatively, each B may be an oxyanion base.
Alternatively, thers may be a mixture of nitrogen and oxyanion bases in one dye salt. For example, the four
BH" molecules may consist of two molecules of acetic acid and two pyridininm ions, or alternatively one
moleculs of acetic and three imidazolinm jone. The skilled person will be readily able to conceive of &

35 variety of mixed dye salis within the ambit of the present invention.

By “pitrogen base” it is meant a base containing at least one ntitrogen atony, which can be
protonated. Optionally, the nitrogen base is & Ce.yy heteroaryl base, such as imidazole or pyridine. Imidazole
is 4 particularly preferred base i the present invention, '

By “oxyanion™ it is meant 2 base containing at least one oxyanjon, which can be protonated.

40  Optionally, the oxyanion base is 8 carboxylate base. A carboxylate base is an organic molecule comprising at
least one carboxylate (COy) moiety. Optionally, the carbaxylate base is of formula R’C(0)0", wherein R’ is
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© coppel napht hal oeyani nas have

oxyani on. Accordingly, each 13 may be a nitrogen base.
Alternatively, each B nay be an oxyani on base.

Wa\w0s/n&asT vel y, there may be a mixture of nitrBOEAU20G/000550

QX on. bases in one dye sal't. For exanple, the four
é?f\éﬁg Seut ety ey bR EHstvigel Exipienof ety bofs imbétbate,

dFrdegad two pyridiniumions, or alternativel y one

Mol eCie@roftfs repaRhikdby ﬁngd fl’hﬁa? @e st ﬁn&ﬁl?ﬂngép . wav?length Of Amae

. Q. conc |ve
%Mg;ln dl\y/tg ?ll HGL- gﬁ:n%fﬁulam glgr}i)é th\xn%ﬂmpﬁsmto?fé:a%?cf a 'B‘F sbfihéthe
1ol S Prefe P'ﬁ%ﬁn‘tl\%‘@’@h Ry R arej bpth O, alirgal grours, preferably
W Brot Sabsmwentg adyinie@ardytshid e LidvaageikentaadBng il G hes BRared
&?;ﬁpﬁiﬂﬁﬁfo@ Mf@ﬁ by @RAbidy a ‘tatgelc El]tets;@ gfs@.egéﬁﬁe& eagF%tmem R' and
| z
th ﬁ&c@gﬂ,%éﬁ pro @égn ex% 1te gagh ge?,(oc}(aﬁtges

IS .a artlcu ypre erre

gr es ent “P BHE AR M ““&W%Wﬁ"glﬁ' o b4ve » Yepipiepifigpnttispae ou the

Ahitehi Wﬁ@e cgipopsta efthe st dRgrER Byevioushhit &b belRved ket the nature of the
petc aepbehddlyanid e hfopio 0/ Srslp¥marityRQp RSB DA SR cH sioh Bompounds
%ﬁ&%&%} %h&@&#beeﬁ“fo;ﬁ@&ﬁ%@é%h EE:Q %ﬁoc%a%n%ghoo A rioh tight

C 1S e car
U sl BIBE Rl sy, SR sl et kg s bsh shown
POPY (T sgedRieeeeey mﬂ%@}é@é P?*P“PP‘P@* Hghly WERbRO R HOecmBHyperizbel ™
RERARUZIOOTTOTE HO mailB cgpededio bick Libitogor GulighPro vy br,moBSGallinm

ﬁn}‘&unc@ bre gﬁtéollgrly%ﬁéﬂn@cl Jﬁﬁzféothetseg&g?%kﬁ L Qtfsfte? gﬁx%%ﬂe@to%o&gﬁtﬁ%om
O ATl BT o ot P e R o

M\?éﬁ‘%ﬁg’% of X = of the dye. El ectron-donating
subs tTybiesna'Ss { terdupy! gbuk GRE)) Aletratviie AOmbsHe sqosd dr inodifizd Oavpact
6 BGRrts dnRe N didiecdid, ! i) 8c DY @ add RiaRBB. 1ILES 18Y d Soteoule,

REROHLIEDLorPh DB RNl BRI O T and T2 27 e

ut oxy. But oxy

substPEWERL ‘EF %\)ﬁ%@%v@w@w af“f”f‘t’ﬂ”é“’%’?h‘i"??ﬁttﬁ?) igh that it
+Hiynigay “praguie loeigrkdnsr-faoa ofttivdyermeizeula. A axial ligehd, whivh Fap form and umbreila”
PSS lstithtnd QlucdShas nteRBioR YeirhRA NS & &Mec&&sad. ﬂaﬁaﬁaﬁy suitable for
,ll%)sg %ﬁmélmv%hgt her preferred enbodi nent and Ware
8&? whi ch provi des an_ex ed| | ousugﬁg {FEeSI S
of tH "éa’dhgftnt%d ELf o] imE (o sa e Fﬁ“‘trl%§ Y&‘é"ﬁ?‘r‘ PR art
ecgnitivrsh rgoniseeert irglaTaible sagiopttihs gt Indess’, therpe meionfeqfJR-
Shgpngliyecandouddnmaed in i pricher arebed ok gtk orbkanda inkeb b1\1a@in thdwolid state.
Mﬁté%ié?&ﬁ istR81y RELIT R ARt TR Gls, ooplcHM RURL Yo usd ih ndhBS or
g ?eh hat the nature of the organic .
alsocyanl ne chronophote was E}ﬁ(l marily responsible
fo r tIHas Jugfierbeeprecgmizediby ?El%‘ﬁ‘e”é’& B Fref e Pﬁ@@‘i" fyisible bands in the
Fenmaionespectry qf %@@mwebm%mamchmy IR elpsprhipgmenbligahd complexes, is
aaphih kel oy adticlaBters i@y betiathadjakdr yolugh | i ght  stability
conp 8151%&&} Br- %chﬂg c%@é@mﬁg&q Jyt!t t{{,]c){ fongsaal sLl‘Js Eguar moisty

own t.o exhi

P gEET PYte JPEn 4 t”‘ﬁ'ﬁfé‘ f’fé‘ O TR MR ecules 10
driclgduliop ofaatH ot ver chibaial mbtepaig®, lavve: ably pendkab Gledom R -Bbsorbing
&m%ub& Bdvk ORSral B & thph@em,&i%ecm;{n@&um BR&BH, kitively weakly

t@gﬁ gnecrsl ulugegstnlp o o\rét \xgs#%g ta t nd 8 zger% yuegr nd osgt?o?g§ éaresent nventors
L egfétaﬂw &f R-aprprbiae yompR FGf“F‘B‘tSes ?&mﬁcwmé}w v ebisivler |
Asopativrehands poheB IR shécad) wiich viosld it ahieewitedelpreshie Ratis S@regalding @chomeric
cyan dyes are less likely to interfere wwth the IR
dye's response to the netpage pen. Typically A is a
hydroxyl group (-OH). Alternatively, A may be
selected or nodified to inpart 20 specific properties
onto the dye nolecule. A may be selected to add axi al
stetic bulk to the dye nolecule, thereby reducing
eof acial interactions between adjacent dye nol ecul es.
Optionally, the axial ligand, when present, adopts a
conformation (or is configured) such that it
effectively "protects” or blocks a it-face of the dye
nDIecuIe An axi al ligand, which can form an

unbrella over the |t systen1and reduce cofa0|m

.y . - o -
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absor bi ng dye conpounds known in the prior art are
bl ack or green or brown hues of black in the solid

Wezmmomﬂhi S visible absorption is clearly unPeFAD207000550

in "invisible" IR inks, espedtally IR inks for use in
(eEN9 et Ty vistrgbsaipfieiy vatvatoodsy B tiensbroditnin AR EudirhtaLbandd Q84 5
B@RYHE @lopdy esti e RS SRS tnzam%eﬁo&g ERBLLL RS, BLESSIES eneray
Wt bRy PRS0 bl T A

I sor.b e co oun s,

FoRBR Bl el sty ig Mm@amwm t hiioto e Vi ersiiont odusiog
BﬁﬁY“ﬁﬂ@dﬁﬁw%%$aC|al i nteracti ons between adjacent
NI e CEurBSmord WP Fobmkibnbf colo r t.an'ge!cC onpaQ no(ﬁpoqpuxs ?tg in the

@ohb biatShe h@g}géiﬁ 'Hg\bevgr,o { \.%Tspa%cu af g1p 5&‘%3{1 he solﬁfl g‘?:ew‘%g% I;bﬁrgoarlct So solvent

A a‘te d? P d‘?"é‘ﬁ ge E@““‘r”d’f fsPairattacket cliggraretetyisihaving prawabit solution

REeericegansal! bedtieneek copyret efbidsohengraigtitl ot ppkr. The Aledl GhvaBledlR dye

ktould ihgs :aﬁg&l@mn thé éﬂlv&WHs aspmla&d o witkR e thGrapor |

Henc epehlRing a_natural tendency
&ﬂg{] Qup 1 (%39{ her. Vi . c of acé;j&lg %?%lu-gﬁstmg? LRy frace %ﬂﬁaw 4

E CPRG T RTRUR PAPORRRSER Fhgins. BOGHT i ffilkhe pagreciptyd ff?@r‘@ alpethat

W ER16% P aRiVR At ity enfiivisufly it dofrei® ey intirbietibis of adjacent dye

wiichekstibeduiyle foheiniiag GiTble bE4a6H Or S that it-it

stac kAiﬁQa@é%{oR‘n MIQJ) oY Bk e &ES&M%@ iher I Eﬂiﬁcgs;m the dye molecule

I, f t .the production
%ﬁgg% uﬁ%ﬁ "n their IR spectra, mhlch woul d not

ot her ety e spbiieecpain dyesaprardiagio the BISOH EIVFR§oTHSNRPEsREVIAAD
oaRd GOBHBY MRCTIHIRODFLO0O3 60 ecille, abIPNghoitn 68y, alsd b pSepared from the

seirsshdatiiee RRSOLIhnARnidentafler st ood to be due to
br oadeni ng of 1k absorption bands when n syst ens

stack on top of each other and n- orbltals |nteract pH

pr oduci ng pf | _egges L.ONtheir respec

| evel s. e | R absorptio

undesi spects: fustl d N
i nt ensi absorgtion in the | R egiop;

the IR ab pt|o-f’ bRNds to tail “heA

regi on, produg ng a highly col oured conpo
Furt her nore He formati on of col oured di rs tri memsi,
et C. ¢k Aschidel bdséﬂaﬁl&@&&dcgsﬁhsgﬁﬁ:ﬂz{fbe QQLM t m%@empﬁﬁlg, ol may

n yever
15 d?n & agsenc? F]fsé meg\t ifgscrocyht%a oh 18 Va%ffomle uhtﬁ? R acre 8} a ﬁe(t)npggqg \?@tﬁlt then
m‘%@m be geadily ingprtedinioyipe FepiantrmsieiEce PapMalesyanias Sehacqesg: solfonation and salt
famziica ploered ylsiaglederosdurds. Ruthyre srtbatanditily s@ ooad! ddidwen the Examples.
Sol utThelm “GRiRicaB ey vsel birdiSto ARYto Sibdokdlen{}RoupRRIASE ke¥erally of carbon

&@Lyasage%%aelay aamms madmusﬂ axpea;qqnmp&rwmﬁ ubtflGabh: and

d
bl sl TR SR, B 5L SalShh L'
B e pl epgsrang sea*h*mﬁ@“ otfhedoregaiag gich 45 @M‘@%@ﬁm Hylpolysycloalleyl,
mmwmmmepu bislodiylgi mdecivdieyhjdyropa Simbiyr il wob y
“BfdrdodrBYRGIT QellerOib iilkfont ekl Bor@GodaR i MR krotovAdAeHy B Soarb IQWRN Bdsaribed
dlveWM |1 be appreciated fromthe above that any noiety
or group that can interfere sufficientl ith the
cof adpPite sepifiqly spiedpthepie R & oF Q6 é’?ﬁl@ﬁtc‘éﬁ“’“‘i“rﬁ‘i%&ﬂ”‘@@"ﬂ
gpavb inaytbe omignatipiptensnfedlyy ond cninerd @einigs svlkk lobe -@h S P8R COL5
Alternatively (or in addition), At may be selected to
add further hydrophilioity to the dye nolecule to
increase its water-dispersibility. Generally, the
napht hal ocyani ne dyes according to the present
invention are synthesized via a cascaded coupling of
four 2, 3-di cyauouapt bal ene (1) nol ecul es, although
they may al so be prepared fromthe corresponding 1-an
i no-3-imuoi soindolene (2). N\H N 20 (2) NH2 2 The
cascaded base-catal ysed macrocyclisation may be
facilitated by netal tenplating, or it may proceed in
the absence of a netal. If macrocylisatiota. is
performed in the absence of a tenplating netal, then



a metal may be readily inserted into the resultant
met al -free napt hal ocyani ne. Subsequent sul fonation and

W@ a008/00416T mat i on proceed by standard procedur eBCT/AU2007/000550
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Furt her synthetic details aresprow ded below in the

| THDED EEODR -THEOI e S 1P oS BRY/H whess RUs e godpedlegted rotnd, C.yy

I €ifyB Cs.t @y nONIQUGRAL  gr Oups conS|st|ng generally of
carbonmk@qgw@ngQﬂggmm§gg&@g§£ @% Qus |nclug8{;

al k nd .al kynyl roups ST
g NV RN I A L L S
(Prydteligh Trdptipy il enhetbreval, lesudr, Wup@:bwdydram Bkogy ehiOBblydmide,
adack, keavtlq REiide] shlfoadddlsudinyhid¥coups, and conbi nations of
t he f anﬁgqmﬁmbsw vl M&&%ﬁ%ﬁ e "
tlgysg%%dg F%’ o T é%%o é é%n’glwr‘ou}oy p to four substituents
&S AR e b ke rrsal IEFAGA b fe-e- ~SOSH,
rﬁ*‘ﬁa’r'Wes ffh)e” ¢ BRI Grotihgs dﬁ@cﬁa&bdyydeeneﬂlmt ens

t@m&dﬂ@hﬁm&mgmagﬂﬁncorrespondlng to the nonoval ent
hydr OQ%M “arlg Mhe%ﬁt%ﬂek@g Wo@lgg%up H@A & §h%nyl ua&hthyl or triptycenyl.

S ot herw

3BT b Bt AhALEBRICE Y Riog BPs b Ll o v
GRS eIy P e Pfr"a‘ﬁ’t"éﬁu@%‘ﬁ? Gt BIPTFOF EPortiady thegrpnovalent aryl
sefupscessbed shorn Any @ferended @yl implicitlySacludes @I whert\@propriate.
2008/ G863 Phdikohiy ARG dn RYNERE whdkd1, 2.G(D) @bon ato@é 2 Maced by a

7b

Stgi{erg)ctom ﬁfé%?&mN 0%%mples§f‘%%l orﬂéfcg E ﬁlu% I%H&l
SRR b e gl e e s ool g

tfH@’hny'dwae’a# ‘bwly@ Ik Bf4Eol ifexaolvd PTzofipipasazolongl, pigrazinyl,
nastireitingd ipenignyt worphokiny, py@d@nylrimmcﬂmm opsiazolyl) adabiiyzoliepyridyl,
[ RRhiRGR CeddyridGidibl, benRGde, akdBBlidyE byBaazRly QhRBAN DY frhe tex
r@%&r& %I:é‘l q)% co %%}e!”s ?0 %@%\q % ;%F coprgsh%ﬁ%r Mulz mon%&@% héter?aryl groups

hi-qet car
i A g U TS B ot s

sul f o¥ales grecibely staiehhdtiygse gyl w*wdaﬂoyyls@mmmw g be
t dpgbnily dubearituded byth 1, GrioL 5 BN sbaiifeht &b bddy. f our
subst |Vh:!é1@ ﬁ’.tfe,&ncehmgqu ﬁt@ﬁy s%sﬁﬁéd%ﬁﬁ@egf ln%@éunqgﬁﬁxdged eyelic

c%oanodmnl tro hﬁmg%dr og%fhgmg atu(s) defi n%fnﬂyiegct?dfrgmclg
F?Wyﬁte Al QR CHR OB étiemiad B apigipest @to 5090 16 R Grgalieyl or

gHO¥TR: alk@n), d@nid, Wa@enf d0ia) HpObxyiehiol ISR QRO e8| phenyl ThERxyl TORY,
% i{ -(B&ngﬁzfi‘h—eés%' 0 ‘stoEvﬁfr@x!i Bﬁ{v @-801@115 R”Bégé& gr QHJ%F

£ or tri
%E"S DR mptiply (g o GRS PR v
Bz WRREF- 5 FIEastpley AriFOUD SHAOEBIPTR BPRcoRs SubsEiutys ifferepespsgtucnty brs have
tde’femt RarR’ gmgt. Forefampla g napishyl grefperag belsabsighitadiadite e GhOuas: —
@@cmp@@ghmugg,dtm nmonoval ent aryl gr oups descri bed

above 'Th a[lbf%/"’?sruge@ gereng tg re e%' 'é:r%ﬁl Gl 111 ééraJ ns d%%cgerd fcirms, The

ary Iene ropria

Rl o oy B el i o 5 hRPRS it o %‘F or. Fit llgsovp may aso
&t Birsupted Wity b p racleudle b!ylloamplh@tl@r et ombs wingglodthsfalonferiio aByl
QFouys having asizle@stor inteh@ti@k @adupk o waifle Homdt lﬁérﬂﬁcfom'ﬁdreﬁ‘)zﬂceny] groups are
Qpeeidéafy ﬂaéﬂﬁt!nuijﬁls BYibt 'uﬁia\ﬂed to bp&%amigﬁﬂr%t%h on [ile%@lﬁﬁlll ok alkyl” above,

quu o " ui | nyl I
o b POk oo P R0t Rk B Wt e
i ygreaey P¢°MWEM¥GH a%%wwle fhe W@?z@P@DCn 12 alkyl specifically
pyrazol yl, isoxazol onyl, piperazinyl, pyrindinyl,
piperadinyl, narpholinyl, pyrrolidiny), isothiazolyl,
triazolyl, oxadiazolyl, thiadiazolyl, pyridyl, 20

pyri mdinyl, be opyrimdinyl, benzotriazol 4,

gui uoxal i nyl, pyridazyl, coumarinyl etc. The term

"hat eroaryl ene", of course, refers to dival ent groups
correspondi ng to the nonoval ent heteroaryl groups

descri bed above. Any reference to heteroaryl

inplicitly includes heteroaryl ene, where appropriate.

Unl ess specifically stated otherw se, aryl, arylene,

het eroaryl and beteroaryl ene groups may be optionally
substltuted mnth 1 2 3, 4 or 5 of the substltuents

o - Y - o oy
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C(OCl. a alkyl), cyan, hal ogen, am no, hydroxyl,
thiol, -SR', -NRuR nitro, phenyl, pbenoxy, -COQ2R,

WEL@W6130COR , - S2R', - OS2R', - SU20W - NHC( B"RAD2007/000550

-CONRUR', -CONR , -SO2NR'R.1630 wherein Wand Ware
Fﬁﬁ%bendently sel ected from hydrogen, 01.12 al kyl,
PREOYF.. or phenyl -Cl-o0 al kyl (e.g. benzyl). Were, for

e X AN Rre ratrbiE Qb MRIC T RkaBle, L 8, R &@a;@vm}, hawsmm any
fpergg carlg?._n a%u bbs tf&weeﬁl'lle ncl: 1% l?n‘rfl%s s¥eg’¥?a!ly gated [ W aélérc%rence to “atkyl”

liztalﬁlf’é’&fwlﬁﬁ Wlee subst ituents: - SO, N {Ph,
- - COZWetergr ‘Bllsy)™ won thelMielPey G etoprs A s uged kepdin the srmUseklslhETelues
&yaoam@f wycyemla;h,lsw cy@HaREPSrobR, DO SobRirghtor @d@&wﬁﬂﬁe@&h@ﬂ
ha-gtaﬁlogéyla M}},s ﬂg mhﬁc%c&%@e&l%ﬂh F hlg‘teroa%oms

e
[ec% SRy N BESE T R TRt R o o o
%‘r‘ﬁ@ﬁfe‘ﬁ Wﬁﬂ% Byrmtisof cydemlied epups ipdige welpmwlwywpxyl tysiohakepy),
¢veiblex,dmaiol aad ddyantylgroasps havi ng no het er oat om
inte rme&a Q@@kﬁ’f ref@QU R ofps Qlch s B&n@}l,%héaﬂaﬁizl dnf) B@Fﬂfyﬂﬁﬁh&lo ns.
Vher e[‘he % k‘%ﬁyge oxg‘léa(fou Fl)s%se% [})eerem {0 l%% o ané/ g?ﬁuoXﬁe orme, d b a.nd iodine.

this 1's not as a ta
B?’fan(yﬁ‘éwﬁ’étflfa}?ﬁeﬁfeﬁﬁ“b‘fm°m‘&Pkf9‘P 3’8??\‘}'@“‘5 The term ‘al kyI

al so Vikeirnfdes: ihroddoly Srsoalitkep] copprisops ” (e “CubstiRergfopprising a
Balophlic @RW", ‘b bstQXAETRpRIng MAME oo (indiink itDmhds O, GG atidtituent
&w&&ga ﬁ@cﬁammm %ﬁ&e@&q\mcn E.Q;co@mmlﬁm ;raﬁy of the group

ecifica 008/ 7

bbb, SRR S Bl epah D Rt e s
ﬂéﬂéf@a%@hP@nm art ifegerfiigp | dodaHyrcein thiy ceniemth%\wy“ﬁubsurufm’ mgay be,
feaRipld andglsoy, o sfrafedGon @bdhedaliityever) U Willde reghly appreciated
£ 50 00 QS 1 §hMWRERs Aot 801 b e dééﬂéde&sm&@@%dﬂddmu e specified
stated of herwi se, any reference to "alkyl" 5 nmeans
EFP1P8Fkyl, preferably C1.6 alkyl. The term' alk)évibf
al so GhiEctRpaEdTdTEHerR b P%Efﬁ%@‘%‘“t?@déﬂﬂ%%sr Begven e
msmmm&myzbmahkgﬂhmmneﬁm@&®nﬂby@bbahwwywﬂsﬂdmmmwsmﬂﬂﬁmw
pakdey.¢l Balidas, dinanthmey Sl QbdomERtiyHs nfHidtgRBemiaGxAned de)as
conbi ﬁ%‘wisg Qen@f L@%y Wick 4 me@r%he?é d¥beic SR OMRSY pakitd

as eye 5% ¥ aIKX qu@g The cyel oal kyl group may be

or-3 het eroat ons sel ected, from,
o 'K BSF ths&wlﬁw/@ffwbt the fEn (oA S JREEEE SR 20 “opraRTising 4, means at
re&f @& nd Wt ‘Oychdmlykye. Wee tpsrmifaisasigne b spedfidalstuead kit erid not be

bRl MR ON St X R agmitief orearCl 0al kyl  groups i ncl ude
cyc | & nt}?éut the gp\éc +c9tllﬁ>&‘é erm %X:ﬁl ﬁbge&@‘ Oa\‘nLumm such as “compme” ar

ch,lgéﬂgecil WPIQ @éqg%ﬂ;%as fn8 da gtat%cl ei e:% ugesggr of sbeg I']:lut not exc'lndmg any other
pEresaty negehsristerand naphthyhnethyl The term "hal ogen" or
"hal 0" is used herein to refer to any of fluorine,

%ﬂ%gﬁgne brom ne and i odi ne. USuaIIy however,
005 ool Gl SusdeQus IR o B bt B wmwgmed et

15 et 8°Fererence 19 a substituent

e%npr|3|ng ..." (e.g. "a substituent conprisin

hy dr oWhirbesed ighiinjotompositions e wel} kugpeyie thelipies ‘%’Fﬁg’d’g??“ Koyt may
nBHRP a{ditRe] skhiat1G-<S@htt, Biodide be@@fiyring agims, Burbsdnistvisemity modifiers,
CAPREL ShRQ 1Bl MiRELE chain” etc.), the substituent
I'n question may consi st entlrely or partially of the
group specified. For exanple, "a substituent
conprising an acid group (including salts thereof)"”
may be of formula - (CH2),-SOBK, wherein j is 0 or an
integer fromi to 6. Hence, in this context, the term
"substituent” may be, 20 for exanple, an al kyl group,
whi ch has a specified group attached. However, it wll
be readily appreciated that the exact nature of the
substituent is not crucial to the desired
functionality, provided that the specified group is
present Chiral conpounds descri bed herein have not
been given stereo-descriptors. However, when

conpounds may eX|st |n stere0|soner|e forns then al

o o o, o o s o T Y ~ -
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Li kew se, when conpounds may exist in a nunber of
regioi soneric fornms, then all possible regioisoners

W RESIODHNBLr es thereof are |ncI uded For the avPtTADZ®7/000550

of doubt, the term"a" é{' "&"), in phrases such as
"conp ?“%’#"ﬁ"és ag yPicpy Fprer-solgfyle "’Ha’é‘a@YV%rfeﬁ'fﬁbh Wekerrsoitible'opganc @ivehts
orildp Corpéky] aloviblrsesh bdvtha b meiah@tbuthi@g Sibpafil) @nd 2ipfopanot; glycol ethers, such
w&ﬁelg@ﬁ lnynoﬁﬁl@daﬂmt Elhy&naﬁﬁ%l |m@no@‘9§1 etpﬂ? ethglgw @%ﬁ%&b@& ofhr,
én@&yc@l o'nm &1 1&8‘@%8? dse ?len gl F uo e@z ]O emerc%wwesﬁlyﬁc& monoethyl

eCcl Tl Ca

S RS ol R RS ohet, i ol gpo-sopohi. depiane ool mono-
serar ahrerilylorstypal nehoadutylidir dtibsigne alyet aine-g-bajlem®@ iethylens glycol
pto@eetyl dtibr, Gl ol odd @burf ¥ LicbiiEhe 2061 BB Lhuty) Qel Byt

bR ABndR broprhicR o o Skl g{.entl on
%%Q%ﬁ{d E’ dgfé lg%wi%ﬁulﬂl thﬁtthj%f p):[ M‘Efzgl%y% eﬁaﬂ tg I’W( ylﬁne glycol
PP Byiens st hooup rpeYt ey, oyl divec merapoproiR i |
F‘PfRPY "tﬁBVG%‘imP’i“’B‘FFgYI gfhes %PX‘WW%WIW |djptopyient glyce! mzopaes-
Prepybetiu, tibropyletecelye menn-isaprepy! ctheprprylesearlyetl slbdoin\beigl eth& LGN as
Gifror b SroncRg] ed:@:sﬁ)mﬁﬁﬂbl EaRial, BeheRA QS0 sorbitol, sorbitan,

enet ran
Nt ﬁ%’%@g heSERLL R L0 A B0E) B o
PCT/ A 10{0/0157<1 v e ‘?ng"“ﬁ:‘é?“’é“‘lﬁﬂ Rl Rolaggelientsy sugh asg-gupolidone, N-
nelviyodidtnalsicerabeto dimethy gilforidet sglfol8y imbraliplie. Nvethybronghatine bl
afmgRnD-tnisadiNiadnt Sd cdmbidslencios- O al kyl al cohol s, such as

et hanﬁkm@mb@p&m PUEARRL e wa &ﬁﬁ@?&m?o s @il & @{JQJW

coI et hers suc . as et ene nonet
e “}F%' AR AT *GIRICH ’Séél’tv %‘i‘m”‘“@n‘?s "’é’i’%‘e“"m*’°E““cmL
@P‘W&W‘ H%W&t {pjublpqrgania wlth @PIWF wpkavigh Yhobips rmam RSP Gy higher.
Biaingles clipetvadt-@ubl brednh ydhe mdavine v baling paad 6f 8GO yi hipldr Bre Ethylene glycol,
Sthlekbyblyed Qlie@l 136 oo NREQSIIMA ool iy el BN Y bERE m@mﬂ
PR AsTAR StDhna PLN, 208, St 56) gfmaqn&, ORI

%?“ﬂ VEH%?" 4 %’B‘F“eﬁ%%b‘x‘iﬁm&ﬁw‘f” %?f??é%m gléﬁ’" Fﬁ\y%%eﬂ@f reppylens
mnlomﬁhm gHieolappreptiyl prhes vyl slyboj disthykorgirol, diethyisbydlycol
@dnhithty) edeet, RigthwdnegigblsalethiTome, dtethkﬂbﬁc!iyco&hd’h&ﬁethywﬂﬁxt fybsRe:
Q}cﬁﬁ%ﬁiﬂﬁ&@ licolbw;n){é mﬁéﬁﬁrw !;Lsmyrllowlcr 1 % lwpylcne

€. 0 r.o ne ol
k-t 3‘%&2% ol
pyI ot her, propyl ene gl ycol
nono- 'Ehs opt \vp‘y#oiuﬁt hmmc 501‘@nt dénpntarpid l@mmlgils yrefokblymgrwoire S0y thy
ﬁadnefumdﬂemmpmlma byl £10 basBIRR e oAV cBivid@iion. di pr opyl ene
gl ycq&mmrq Ok Lr hews&s mcwdpwme@ ﬂ&m&l,g/&fg agides,

TR

%F*ﬁﬂﬁ‘ﬁsa@méf@éff%}n de, di net hyl sul foxi de, sorbitol,
sor bithainkiet ing knncade grintaire progeB fa beglergihy re@rain dichae@toastisq into the
1@doytiag inbdind. Bliadaientr@ys inaladh pSivHyrR laREMST alkAleth & ORIl Nededs UBR®or 1,2-

mﬁro@oémpgs bf%u tquaueA@Jofoi aﬁ@sﬁémwa%&mag H%,Q'm,\[_sm%m

SRRy PSP AT SRR P GPosep o WGP s oo
%‘Eﬂﬁ"’%ﬁ %}/H@ mogepprih esher. Aiathylqge glycphmonqsiyteter; eﬁ’élene $ly@! mono-n-propy]
aieryabiteyt sl olinheiapopy dicr) Ryl anglyc6iamhd-Bptobd lkr, bi@dne fifcol mono-
thx%ll sk, Qibtﬁytlené Q%ol%yo LR @iep tn@thyhénggl %olz&-ﬁlﬁnyl e’tbﬂr ethylcnc slycal

e a-gguty‘? aLe;lrJ lam ylc % Im%nos-’-tqbu?rﬁ [ }l\/ﬂ d? a% G Ian g . g Propylene glycol

Wet tting nmect an

retent|V|ty and wetting propertles to the ink
conposition. Such a high-boiling water-soluble
organi ¢ sol vent includes one having a boiling point of
18QC or higher, 20 Exanples of the water-sol uble
organi ¢ solvent having a boiling point of 1800C or

hi gher are ethylene glycol, propylene glycol,

di et hyl ene gl ycol, pentanethylene glycol, trinethyleua
gl ycol, 2-butene-1,4-cliol, 2-ethyl- 1, 3-hexanedi ot,
2-tuet hyl -2, 4-pentanediol, trl propyl ene glyco
nononet hyl ether, dipropyl ene glycol nonoethyl
glycol dlpropylene glycol nDnoethyI et her,

o o N I L o
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25 nonobutyl ether, diethylene glycol nonoethyl ether,
di et hyl ene gl ycol nononethyl ether, t ipropylene

w@kasobg13pol yet hyl ene glycols haV|ng ol ecul ar PEEAYRI03/000550

of 2000 or | ower E coI I sopropyl ene
mPSFREBH! ety %ﬁﬁlémg‘fﬁg% o PO lecna@ YRR Py cise, ropsle gycol
mibp@e-frodybattecipradylene ElyS! pamtsamen] @br diprorBledy slyevhmchioedhyl afies C
dGRpylene ﬁp&tm&ﬁlﬁlemm%ﬂ% yiday &Jn@]n-pﬂﬁw etke) @ﬂo bd PR mono-
xJo%rgpy?eqef f'mpt}glh gi%o?mfn%tb% 6&18' aﬂp «hqg'op 9m§ng-n\6 tcther Examples

CEBUR P AR L PPy B SRR g e o
SVmﬂﬁﬁ@nManéﬁﬂ%M%vﬂﬁmi%@@FmﬁﬁkLtEW$6%$ﬂﬁﬁﬁMmﬂPhbﬁmﬂmwMM
1Fhkfrabiio? adia [Rtobuedia sl oorrcahmmmtbamas pe@hntd e

SaC CHE JbBGor hdnbhiahe kg%faam %Q:l?‘ﬁ(o b§hE By wei g, more prefrsbly 1 0 10%
sacc rides) and derivatives

bollg}ggac h r|d Fo

it Fm%% ?m?% sorbitol, xylitol, hyaluronic
sal t $he inkgt E‘b‘?ﬁy alsofepigie SUFRTATRYE 2558 SqRSCially @n aplonipartacgefiveragent
shdide 2 naipeiadugge SivebaptUsineingd Jdint acfierzeae pdide sulferiogd types, such
apms&&@m felr) s@é atolagnsafwe@wsm raikymaagemmc acd B, €C or di ng

eefnfigsl&ﬁ'omc 1d,T u%%@t%l{a\%g%ss \E@é@%ﬂd? g g f}QPJaus
sv_rfeg AR CIN N M S R [
agid eltenhytvresiod sghisahd prosnisriedcliypiter GpRerch as aévhlgpméﬂ@ avilavic]
RO RlIyIR A BlosphBiicaytdr & agzlyCetriphasfinblouds yilts. Bebifiy examples of
tﬁtaﬁxrh 0 Bc SHeE Mo PNOTRT DYy IR RE1BGR] 81 Liurhl RE Y| €na

0 et her | et hyl ene glycol nonoet hyl
Pg‘t"%/f% yle@‘i“ﬁ%ngﬁré%aﬁ”ffﬁ% rmgo n ether, ethylene
gl yc GhiapppiotiaBBETIsyiE 2apthiagiude E{fV@‘P‘% B HfdnciRyL B 2
mwemmx@wbm edliveyethylete Al ke qgﬂely,@elbmxmﬁwbmmlﬁﬂ%wl

DG Loyl a@&ﬁ%h@ '}:@1}«9 bk Ghes, TR B sloddil bkl es@isfErbitan alkyl esters, and sugar
aSI"}% | it h¥% Yic as&gﬂ Qi hglydcyl %@%dalﬁh%tﬁ%es&wwl

"“f tsher et :?c qpngm cu:te:g%uchas
aFppplpuine ?“Wé‘f‘ﬁ'fr‘ fles- PPoife %’GF pr o Ieé%w
ROOSHDOBART HRCT/ AL 11’11°8Y g‘&t“ pe f
R0 BifoRyRRyIGh yEMl1 mmamxmﬂylwtohﬂwwmwwﬂw@ gk et and

e Qb el @%rpoly%amhm@x k5l esteRNKA af poR 9 Elenc oleate,

O

: gﬁ%&?%ﬁg}%ﬂ% gﬁl)%l %@1 %&Qﬁz & %3%12 s@x&@@fzwuosteamte, sorbitan

ro

By, mmwlw%tpﬁwyﬂbaieﬁww‘%ﬁeww BT e Aceen
Bcoipyfrceitivesspmisckugiae ByH7 Straangihylciolecyntyrh Gdicl; 3lipegiyt-octyne-3,6-dil
§bBAmnPN APYh- EREn Gy c@hseaDNO- N- but yl ether, and

di pr Inﬁg%kg)!a 50 LmlﬁHEQ gxoﬁdcbzum behbl 84, dl&o&@m RSacBor@fhene,

%Et%ta?f%)?édﬁ:»é&eugﬂc K dsod(i) - ran?cl:slwtg 1 9%%&5@51:%9 b«gilc ﬁ}g}molm-}one or

€ pene so be sel’écted from
@f@aﬁ@ﬁﬁﬁ%%%Wn hydrocarbon dIO|S such as .
1, 3- priepanedioal gis dombink st afen, sich B fuedprEcitaceto acid
@Apexanedlol 1, 7-hept anedi ol , and 1, 8-oct anedi oL
°fmk% o DRMinGhi et Dggaaﬁgchaw&&%x Aot oxyea

el
3@%&2@5 3ot 08 P S Bl b ) LB Gl Lk

we
praseget onee la@ereﬂas!tua#w Y‘WR‘Y e%%ﬁw%%‘ﬁ W&’W"T ﬁ"é‘xﬂ“ﬁ‘ﬁ F‘%E g"?’ﬁ‘ﬁm
PRYscitt EeingkOny@h fuemhas ispdvatagecachdi ngmigigedreradaion pirkd it 40§ eiitne
%%Eyoﬁméﬂgpgx@&%v@ﬁﬁﬂ Wcrﬁmﬁm smgﬁﬂﬂﬂaﬁ quinciOR belRtbdofrom ascorbic acid,

Lgeneear R a2l By FleRRNS SO a e

anesulfonlc acid salts, a- oleflnsulfonlc acid salts,

al kyl benzenesul f oni c aci d sal ts,

al kyhi apht bal enesul f oui ¢ aci ds, acyl net hyl nuri nes, and
di al | cyl sul fosuiceiuic acids; alkylsnlfiu:ic ester
salts, sulfated oils, sulfated ol efins,

pol yoxyet hyl ene al kyl ether sulfuric ester salts;
carboxylic acid types, e.g., fatty 15 acid salts and
al kyl sarcosi ne salts; and phosphoric acid ester types,
such as al kyl phosphoric ester salts, polyoxyethylene
al kyl ether phosphoric ester salts, and
glycerophosphorle ester salts SpeC|f|c exanples of
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al kyl esters; polyether types, such as pol yhydric
al cohol al kyl ethers; and al kanol am de types, such as

w@bkdoannadlam ne fatty acid ami des. Specific exanpCEAaAU[07/000550

noni oni ¢ surface active agent% are ethers such as

pol yoxyet hyl ene nonyl phenyl ether, pol yoxyethyl ene
defeyrinlamny| et her,. pol yoxyet hyl ene dodecyl phenyl 25

et her TM@QL&M%&%M mlﬁi nlnt),(rl cou?pgztl% coinmumcanon

thead
X I ene 0 oxyet yfmene L\laury
e&ﬁﬁe%&;{%dx Lcé{'fsﬁ‘y ene §F&V¥ 9 fe iqkgs dysoribed above.
p 0 I o%%‘f”f‘f?ﬁ“ %FWT‘ bbPkist 9 piczapigiersinp.gre wolliywai the art and
By frilindrepprésgpramon spolhkoow @i e give:r ahy@ak BatRpdet fnkjer

p@itey g;iwihdsrysl pRifebEHh SdeRadiRfrfer. &9{@&2&6 tuﬁja ph:@éz'! a@% Rinh S fH LA ne
n-ale aesc ) [or: OBS ain
QEQQL &8, QI Qe r%fﬁ Lp{h; ﬂﬁ%\?]ﬂ;'lgg%e %?TD ) a c&m dnporated herein by

ui. o] eate yoxye no- o0 e
oxy e t'iy€ne stearate. Acet yl ene gl ycol surf ace
%‘%f@@ ag SR8 sy hisax09 10303348 6672710 6669334
20/3@2,6’689 temaxm hy| ssBssgtecyueialzoZsdi al ;10302617 10/302,297
3, 6-di net hyl - 4-octyne-3,6-diol 30 or
},"E,;egd utet hyl -1 -hexyn-3-o0l, nay al so be used. The
i nk may al so i ncl ude a bi oci de, such as benzoic

aci d A Yegr P&P%%%Bﬁ&y e, SXOoRoh e SfsErprboircuits Siptsreemaatediadacent each
il debmmﬂtcpremaé r SypicaiyOheprintoba i slran @eycih idedipm 2 inches to § inches,

do sBvelaRBihtiitiation @h belied tdpRuce, Jayhan A3 QhobidE Silnfik3- AR &a&!ﬁe two printhead
f]Gs%f ‘fja!nd"j 1@&1&}6 M@&Eﬂeé 8115'1% 5 lmg cduﬂh)h gsted tl:h eréate a:uXA gmﬁlead (the notation

aLn. e rin
&t hgl (ben %a"’?ny%z‘{ﬁ g‘b“e?%@ %1°é"ib‘da“°‘i§§a"(lﬁ YEPPA)AR APhgginthead can be
PORTEET 8t ﬁ%ﬂn’k anggfiyinchy Psﬂatb% tiFRIed &Tgien §F etampigy gemphotographic printing,
ppreviglyar camfh angleosehed of baiselg lietill ayytgeppreciing RBMES printhead
inRghibiRirdul) lor hRAHE % shddQirddlORLNGIbE Yed t@{cmﬁvlg Be required printhead width.

712- alp ﬁgfrmi H’glthgaﬁ %m&ogxmgxﬁ qF t@eepgﬂtheacpvsllgl 10w he d P ﬁﬁ)fdc WAl frel%%r??ce 1o Figures

Si et " ox n_genera
EROCEC M S O ) R L A0 Sy
Mhee%‘@sds’fz‘b‘ﬂcl@f’ mgPrert meebeg &3, afladibiePEr 422.9n Dddiamvtgeoiding 423, an
frlo tistiEiutiin a2 HI30e 1MENGS Sréheibdd OnpBifing! Beant yeeona prchink A tiAdgRic Grofifd (1Cs)
idsGndlals, g}gs‘ggagu@g pr opert | es over tinme. Preferably, the

si ngl nch eI ected f Tom ascorbic

aci d. ﬁprplfM s er ? ar1 w )agg {u bie mttm mlorpel%snc and
foa ! @ex"%idfﬂdw a'zﬁma’e} i o] °§ﬁ Hn e dﬁ’PCt’“‘r"ng‘?“é fH hpuld\pyrytrong enongh to
RG0S 006 1BToREH/ MIROOTHBEE 36@mert Qelatige] mkgaeht odiRr iwhilse stiffening and
TR AR Phntkdv& WHoRN al so provides an inkjet printer

co mo rq*h§ hm;e@ce u&hﬁe@&g’m fils mcs%ma 'm&a@&!, 81 sndMebdla Blenscar

ervo 1d
mme %gs an i {rﬁf S ?h“ae\csmwdgéq‘géﬂ %e °n§ ¥ aﬁ"fy"zf" Bporors (ot
‘E‘P t E‘}eglmsdéﬁm%@f%%'ﬁwp%mﬁ% a0 ﬁ‘ﬁd“ ﬁe@zﬁewemw gontact
with catreemosdingantent washdotole ffromm SPRECtchi (natr shovwa OPatavtioln thef SOPEN chip passes
PR the QkcttchiGofikeidrd 26l 220128 0 § JGARID D BBRAF2has kPAWEROGE second
;Qﬁea!?fds@is%@@y be a hi gh- speed inkjet printer. The

printer 1s e page rinter. Preferre

i b v e o ol e RER Rt 8 e sy o5 e
A \%frﬁs e Biyids (g eelppd *Blednﬁrwdﬂq#endf Hrive\iPhgesTyETed A from the air pump
@qop the Eepthi o the printhbad 4B (Figsins Bh Sk of luide@ryperal @gdohBY gibpasedylong the
et @RGR distiblibe nb1aiR4os ke AOmIA/ 2302 RofdnbERRAOK0 to the ink
6672709 10/ 303, 348 6672710 6669334 101302, 668

10/ 302, 577 6669333 10/ 302,618 10/ 302,617 10/ 302, 297
Pritfihead A Menliet printer generally has two

printhead integrated circuits that are nounted

adj acent each 15 other to form a pagew dth pinnthead.
Typically, the printhead 1Cs can vary in size from2
inches to 8 inches, so several conbinations can be

used to produce, say, an A4 pagew dth printhead. For
exanple two printhead I1Cs of 7 and 3 inches, 2 and 4
inches, or 5 and 5 inches could be used to create an

A4 printhead (the notation is 7:3). Simlarly 6 and 4
(6:4) or 5 and 5 (5:5) conbinations can be used. An A3
print head can be constructed fron18 and 6 |nch

N | s o o o
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integrated circuit, or nore than two such circuits,
can al so be used to achieve the required priuthead

wowR@si06187 pref erred print head enbodi ment of theBCT/AU2007/000550

dit;i nthead wi Il now be descriBed with reference to

Fgtierplae 427, Jhrifivids and/ir myeisypplive del nap2ier 448 Koo o @ P Of4IRiduce 21),

mnsh@matmmms&&thasmwsm&m Figure 18, the

cot NRANERIsSton gfmtettlas R bl B i:: q% &8 8ioh e&hgt;’e% B URRP rsvmed focally
8%

| e PC di st [ ou
%@%‘ma qu{m‘g%&& K e o mjﬁftﬁ? s a““’ ‘R?@Vghm
f‘t‘fnﬂ @ ctspFE R i rst and second print head
i nt e@reaprmthead | IET #i5twd (16Cs) posii@bd enddo 4RI5 andaand hddium kadtHt with the
dh¥utod Mige WW%ttmkmam rmﬁl&]dxs&ﬁmﬁﬁﬂ)e@.@es ey ek dd ﬁﬂ&@t@s}ﬁondmg

g&&h& Dthm «-mﬁt‘? 4igetal or plastic, and

rude i n any ot her
Suppolt’ “%’é‘ﬁﬁzeﬂ?"zti‘i“@h%ﬂ’r@aﬁ% PR AR o g o e
aptpiorsf e privgherdriprslaedeegibedrn 4o balgyp r dphest shtoen il Fisgm A the busbars 427
arc@dugrded ki@ositon 8 agland bp b kvewet 434 krld 3t bots kndf byewrhpn@pusivangs &Q of the flexible
p8h G eN gL HRBhE Hsolnh) h@f&ﬁW@CMS apihel e. The flexible

PCB Xgh%ndl? I‘ L h? gl]:ee&gwh g)s%m&?ie th? hexzb er%?:g%z is eﬁ’e{;anvgg wxzaagd around

|ncludes connec
‘%HH‘WEW”C’I’WCEP%@W‘F e nCHASET Eﬁ“’é“@? gYartystapdiep this binding effect,
dgornpersparber 441 prhvidel exiidyipopaction piaket repuited (siifess amityooner) of tetpeinthead
400 Ketwhdical connectors i nclude contact areas 450 and

460 tr@'@&)rms oﬂmﬂtﬁéd ndh& (“ﬁ\%létltb&ng %gta} @n&%kl@%l}mn %atzepelement

Sorres ond| tors ro FEC ch| p (not
)5‘? ‘t”ﬁ‘%’ﬁ K B"uﬁa‘gsessc%g al ong the

el ectri cal connectors 428 and 429, and is distributed
omsiBe@aehdsre ends of the first and second printhead

| Cs 42k tRReh ¥baPucnAS, SRGMWpichIy pE&kngédraﬁozllg amrahddRenk Khing  nozzle

S 90 5 AL B bl
PR S RRE = PG P B P 4 A3mber, : e

epbaipsuriichda » parfoulfriigmal beddecngior Whinhiggtades p tsmj of thpered ORigISHPT
pdvicinl Eondkdve hda@g @f #hdkdudifel tgddl The A8dator iSGHSctaf to fib patidle via an arm
réot}%tuy&u% bR wafT bl tlaz@ Dhtfdi, TROSEHor AR, 10 A b @NGHRe
s?!istant:gll sy w1tg§\= gurégag cI»f Qllél Sl%t %Qhenpzzlg leugbeL]' di I St I‘ I b Ut e the

2 008/THBE&’S*?&‘P@TFPM@W@%%'SH"““Zﬁ“&‘f@t“ﬂ“ﬁ‘tﬂ‘?"& Hﬁﬁl\é\‘g{” 8""”“"“
off 2etbrzicTivenstrheni o his amigdigin. AemoezlesbambiriSIde wovidedidlpd Vithdnk 400 Py means
Jf O B Sle: O $0b WEchddblbe brlbbbrbrough 249fer subvibaic ORwIRdhUIG Sozklnéhemigr 501

%Bf e serafe N TeWg=telct =1 M (Yol el ooy atzawa;n Pofd 5641 R Bt £ ik s iBus

Istribution plate 424 is a nulti-layer construction
B | gured to take fluids provided locally fromthe
f1 ui dPeidpey weretanks FOl4trpadfie SPT {eER 87 FHEH RO 10 an acwater
508rttohgbrm slchiisthe Wallof theonzzla pamben 70 s The 3Ruafond08 inglres qdiedten tappagrck- 509
160athd RjadkAR0 AREH b of AostS O BRE pbsd s BlisgtéaRo 2Ystratel he
pri n%@tﬁtsk thoAé aawgﬁo%&&n%ﬁcm%Bdl%%ﬁgggnfxgr@@@), the

and are In contact h he tion

D e TR 2 POHEBHA AP IPRT™ BTGB TSR o S0 et e
atiysnorttigs e BrheRipater 49§ apsduil S parrisls kebipg aigh Serd pfigereaper i bad
efieboy Sldemm)asi N the printhead |1 Cs 425 and 426. The
busbars 427 are relatively high-capacity conductors
positioned to provide drive current to the 10
actuators of the printhead nozzles (described in
detail below). As best shown in Figure 20, the basbars
427 are retained in position at one end by a socket
433, and at both ends by wap-around wi ngs 434 of the
flexible PCB 422. The busbars also help hold the
printhead 1Cs 425 in position. As shown best in Figure
18, when assenbled, the flexible FCB 422 is
effectively wapped around the other conponents,
thereby holding themin contact with each other.

Not wi t hst andi ng this binding effect, 15 the support
menber 421 provides a ngjor proportion of the required
sti Less and strength of the prlnthead 420 as a

—— e o o N |




10

15

20

25

30

35

20 Thermal Bend Actuator In the thermal bead actuator,
there is typically provided a nozzl e arrangenent

whanwsgp1a7 nozzl e  chanber containi ng i nk and apP¢Traumml7/000550

bend act uator connected to a %addl e positioned within

er The thergvalMatitugat YibAr€
SO as fg éﬁé’@f"x Ak Trom T hg, C(Co@jﬁ; of %%W%ﬁﬂmon)

preferred . embodi nent incl uec?fﬂs a pgrclt}%cue & Cf’ﬁ‘é‘:l}%l

bend ACHEHt Beriir & beerseslemansss spomnetmickas alioy whickjperte thrued so as 1o
pMeiebRgadsk 25 provi di ng conductive heating of a

C ONdu Ceihealer hdamkGeo is Gy ﬂ&te&' h0dnt dze%ncﬁﬁﬁl cﬁtthg ?osgdﬁq 0 su{;}ﬁhat tfxe effects

e ok o B B o A Rl B o Agoos o e

t, zzI e anb

"‘Elgﬁe <o tﬁcf P & substanti al | y wth the surfaces

of t h&hedsetst mqeps 5P%pad proaiemialphidivipevempm balies algeiieRl iRGease in pressure
iareirdithg ok ypertisons FdSOMcR Bxp@hiad, s)itufrfaded in FIg@E ©09).5n J}EM&P' le heater
saheshiia aﬂdhﬂk%&}e&t@idumﬁ e §bf~: S&Maaﬁiﬁén' c&ﬂa% o fron %e sk s 503.

nozzl
§u %01 i'S r oV | d’a “f’wafe? 3g%“f“ﬁ° II° FuisEsont pR5itione B
%E?““V?“"%fﬁ“sfsrﬁ?" éﬂ(W(?ﬁ%l?fﬁ‘é‘Pf" Bezalhatrec A fiyesrdeivenin of the ink
AL g Fozgte Hirfte the supismending eacidinw weiultcin a bo@al ROTTY o8] BABRIEOS the
BOA 512 @BitigrocEao BOFrinZthiaCha Bdﬁ@ﬁm%@:lacﬁstsbi D&k id mkews&ng B ink
lidBneb S bl @id: S0 ik th@% ﬂ&; goTilale %.E 0%\% ncgzrz]l!e( ch&m s dﬁ? ® feﬁlled such

Tl b05, Q0828 choner SOT, fe 4 BARCTE Tk
F’ﬁ‘f‘?ﬂf Hotrdefifkn the wel |l of the nozzle chanber 501.
The amuwéﬁ tinsrB68 sidrmshprdias viaw dfea h@ble MBGRASenCFigire ﬁ@&m@&
beoiadl Qely tdjzA etihy df Qoz@R iR QT t’;'g@@:&ofn t@seﬁi@rﬁ';s B

strate. Wien it i s deS|re
?%P%%ﬂly;’gi% Qﬁ?%)%entq tjgnljllcrtrl)ozzl e chanber 501, as

i |lustTa agies 5357t pF et ach iR 4t p & ESTich Srpgrise an vpper
Bigsspasgn Guorptsussioqt diguide) 51 Sddvead mator ofr Hamiei Binde Wt B rAkbrhayively a
tdpeer Hidelbiby lepee GarsinBI@Salicl aplofickelf cah huauilizad WiSth wilQdsis QRS ©hd
thangct uat or 508 are built frommaterials having a

hi gh fficien efficiency is

def nﬁﬁa‘%ﬁ AR 8 U b R0 BOY e ey o

P 9ot g e PRI ﬁ@wﬁﬂ teder Frdsebtports YA er MalcomoparisPlogk)

esfrtfop 59 avhielyelsPpmgdcs y miéh@jgd efucuridleatorGapaeiapr AsSui t abl e

gﬁ e rmgrérgﬁmm hmpdaaggendeaf mmosf tﬁpexgd &afmgj $1b G are elongate

dadbd $udh tha{ipol) featidd [ HERY dﬁgfoﬁe Hired gx{& %T) £ A2 Bmator 508 is

mat er h at er an ocat e

Bt o o 8 %acd BEND 1R Bt 000 3By 6 g S cpuoncr

@f‘?aé‘&”t‘%ms@“ﬂb‘lﬂsi’ac&?la‘?}%?ﬂt ghaef P8 agni fi ed at the paddl e

end SbFblagkiediop hidtis igeretndectdiemmmd 528 XTransispYisin neabmbdre to the

Po8d 505id6He ke 8dzklt chathidr 40850 TOMAIFEIY $2 Qhnd; RAnRAHER &R

éEklﬁ;Jb@ﬁtﬁé s ASecllE) B CORRAMI beflds B3 Yo YR

ral,. I NCrease | essl aroun

%gnl SCUS. % ARG IRS d}n y%l%f FEY drggie’%y i gif i chamber

.y (‘bi‘”ﬁW fosign pies ‘iﬂ"“ﬁ‘bth"rﬁ%ﬂ‘ 23 The heater current is

pul s &thewitieldokirei tojaguag) ig@treid0, @ windwfive thvent B@isked HEah th titanium nitride

@] 1 Vs brithid da@amcmgorﬁoﬂ sz‘grc&%c&xl@eo d 1&% @1@@515‘,%1 50591?3:1; provides the

| cg%cggggc,aﬂgé& ui e ceg% Opogrt: on. ec‘%“aé? STVE vaf'e%{?f‘“nm‘mg
8t

”‘? $ 1B Cothick el ’P\Rgf’P"i‘ﬁ‘ PPV Eerplipeof g arm 20 and

chanber- The forward nonentum of the ink outside the
nozzle tint and the correspondi ng backflow results in
a general necking and breaking off of the drop 512
whi ch proceeds to the print nedia. The coll apsed

meni scus 505 results in a general sucking of ink into
t he nozzl e chanber 502 via the ink flow channel 503.
In tine, the nozzle chanber 501 is refilled such 15
that the position in Figure 22(a) is again reached and
the nozzl e chanber is subsequently ready for the

ej ection of another drop of ink. Figure 23 illustrates
a side perspective view of the nozzle arrangenent.
Figure 24 illustrates



10

15

20

25

30

35

40

sectional view through an array of nozzle arrangenent
of Figure 23. In these figures, the nunbering of

webk@somi137 pr evi ously i ntroduced has been ret ai PETYAR2007/000550

Firstly, the actuator 508 in#l udes a series of tapered
EReteauepRa ciogiep pldnkeutgf hageBladph. dhe disoriskdr Sevism oupperin thebsan Sannsr
ot igAprpRMB Hphousdesiitei.con di oxi de) 516 formed on top

of a MJﬂ@ﬂJ M%méym toéleatteea E?\% ;! tﬁéa&f P%'example,
CORPAN N crelwg Lo her eLn w > tilo nozzle
CUpr onCRery rfa‘g ed i ‘ff”"‘f'??\?@ Ble W¥ Frir

BERGFmoRE O figuiedipig out H‘H’&‘lt“?"’f‘éwﬁ i Pow A peetondippeT Ofppse) diffeyept
&pds aprewvedn bdprmylacd dheluding fidleolbr amayessd St i ve, heat i ng t akes

pl acermedkmann of 2o p&ﬂem@ﬁehla%hatcadﬂ?&ee@mmé&m MEMS
é&nﬁﬁe@ MOuéh'sﬁx Mﬁmﬁ%{ %Eét% o ?Lg R%f%&ahasenﬁnegxlm%e Creation

n%er nnectg ‘ﬁ %

PR e (A v B PR gt e oo byl fpgorported by cros
géroowt or 508. The heater paeans 509 ideally includes a
plurality of the tapered actuator unit 515 which are
RLBR M6 maRHrSRACRHAPart such that, upon heating,

the b dl%gné Bk %"QA&:E@%@ID%% thegfemo]f oyl

act ua O e vve e n
aﬂfpéeéarﬂmteabe ﬂ%’a “itfrorrss HiEtheryiny m&?ﬁ’%‘tﬂﬁ’?’t&% 041§ I 004, and apertures
@005 Eremdind thrarigh bpwrziiplpn Tioho:@O o ingtsuatded (5OS silifop piride

GRSIE GhicH i0dRe-A 6L Ry cBbEhial A tphiflion (TVD), BleOGkerifkal hitdial which is
¥ egﬂleg,te&roonuect ed to an arm 520. The arm520 is in

tur onnecte t he addl e ,.507 e 0zzl e

i LS8 hale i BN S0 LIS B B0 3 B ot
sk S@Poﬂtch echh@z*zlto%” el tepirae Bpigy 002 9 prulfi-laver substrae
deos gne dlegesee WhY sxtaidng thedngh t ruhi-l4ybreubsteateferbeier sigf (net Hown) of the
@Jbgﬂaé 28 logy,Qd @ﬁngﬁt@heﬁﬂ:r@leﬂlnlﬁ’)lo 19 RRBdbd A ke ShafnF 1007) € that the element

1s m e ﬁml o?a suspf rea?nhu g'ge it iazgz{sc O%rrg ) mmﬁec%ﬂa%?ags%t& (MEMS)

gene
olRe S EWWW’P%"?F&M the slot 522. Wen it

i s de¥iemal ptinheaidt ekt Hd Tam AIeBROT (o) ot et fha/paniber 1007 via the
Gl peage 108, sp AR He ehainber Mg Thetedter, Gt Neaurielmenniolis igaed fhragoemhat less

W 1 Yo sddEBS0 éﬂﬁtwheguntg 6n i Elor Dbl Rike, 201 R aFHReekd igthe heater

e h v
ﬁ %?&@2‘%{\6 m 81.\1/]\% rconéacty tg:toth% tnp I(iM] m%}e clBuﬂ?:F 10 D gn tlrt]eoeiz é is heated,
SRR &%ﬁwmwr\rf &eperdieplre itk ¢ féﬁ“?‘@t-?t %"e‘%‘m“t ]s“?sﬂmtﬁeaa?t“tbt?g
Sfminpideidi tri de | ayer 517 adjacent to the post 510
Whi ChThc@Suslett®2,ioRke feneHURE fatikdes ab Pidvededin ranet wigin @k ciislier BI0Twhich in
%%?]%%Q» ;ﬁ@Qeangcﬁ/ Qg;gttje?ﬁgoé B(S%L ;ﬁﬁ%@x@%ﬁa Q% %’iﬁ@moﬁﬁe rim 10054 sttsts in
%Heé:uxg% gﬁ%as 1tJ:s ected so snt% aumz 915 chance o a :arﬁp tﬂ'ﬁ‘é&&gn
mauu th" R ﬂ’@tﬁw ﬁtepléfm ﬁ?’?‘ﬁ{"@? %@a‘a‘fﬁé\?fﬂoﬂﬁﬁt’f} Pﬁ%“%“clr”?gd%s@ that the
Arvssane: wavy eeofrangondith e crmlam reheping of the elemelyd 010@nd ferghing of agubbled012,
QbR Bdt B7edk 1 GhchHY themHks bddtiRR adhsspbrde @¥BEPl €, iN  Figure 24
t her e Snofehsh M3lede@l SithisfindRRbubde Yood B wﬂﬂe@ lmm 1@%@@ @nozze

i s e Lo

‘ |apm@sm§b52%» t%mev%leﬂ&ﬁmnﬁa owewmefw%ﬂt*%f Hence there

0K dfsiteereinltvistoypies.  Of a rmyuls, shy gredpeninat) effefrof tharireadue dse intbd abehiber] 007 is
fidiodee O0uOHroh hed6S1E106 as ANMRGIARS 016 GhtlcORn 0ok IbRGzh the inlet passage 9.
pri nt head system described can proceed utilizing
standard 14MVS techni ques through suitable

nodi fication of the steps as set out in US 6,243,113
entitled "Image Creation Method and Apparatus (1J

41)" to the present applicant, the contents of which

are fully incorporated by cross 10 raferenae. Bubble
Form ng Neater Elenent Actuator Wth reference to

Figure 17, the unit cell 1001 of a bubble formng

heater el ement actuator conprises a nozzle plate 1002

Wi th nozzles 1003 therein, the nozzles having nozzle
rinms 1004, and apertures .15 1005 extendi ng through

the nozzle plate. The nozzle plate 1002 is plasnma

etched fronta S|I|con n|tr|de structure mhlch |s

o o a o e I L P~ I\
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The printhead al so includes, with respect to each
nozzl e 1003, side walls 1006 on which the nozzle

W@b@sm0d187 support ed, a chanber 1007 defined byP€traUu2007/000550

wal I s and the nozzle plate 1802, a nulti-Iayer-

subst Agshen ipiteupd D ge ik drom P19 wPaine cipded Salyen $E0DIsExerdTdhg)
bdfrOtiglioptblvels b At this-slagrytie bushle torhad akealiyeat o @ it/ itk imSih 61 and has then
b o & %@m@&eﬁohz@ofwiaﬁum e. A | ooped, el ongate
gggt?e{’heggﬂg;ﬁg% of 19&)91F 0%2 t%fvarcps%ne point o¥m vﬁﬁapﬁe 101 Qa%?eg sgmc ml? {011 to be

SRS RIEY™ He B fPPﬁéffﬁP P ERtdr 0 ot SRR g o drava fom tho i
pAsBee0809ciotnds He pdira Al caliabse. SNt o e (PVENB)rawndi thiy Dt &, drawh frarhthe
bzt m%@ww&%&amwmmmmwwp\»‘ihemmuamg off
print {) &%&w&% mﬁ%ﬁ@%&ﬁu&lﬁ%%&%&&&% tléns&:!‘f%es in order

S hovvn anber 1007 vi a

BSHeITt TS B FREE NS ST o 5 Rl 3. o pamerr of
thhewh 3¢ ragucea fherphy pducing the ahoynt [y Epiel sytfagecansiondpipipg he drdpesg gt the
tubiBddtuin oMb €46 aS BB Grthd o Of tichtdzle ishefidi@ad 41Ingthe Gof wibrtaR Off. ‘
for m @fendelildf form!mmhs@méoa oMed Je DBAAPBREE] 31 Shrdold 8120, as the

%:vﬁxglc poqg %ieir%lthep? ofco agse lbﬁ 1v6)6£/¢hu§&l%jzh%r9 av.l;%n%% l{d%pesmtbc
Spigifyof e ot ‘f‘”lé"élf‘iﬁ‘ﬂw 7 "t“l‘i"rh’§h ‘&eaclﬁ‘é‘%%"“f‘l‘féa"{j BfEF%t i on of
vapor bubbles in the ink- Accordingly, the ink 1011

GRBSdhiddbes a bubbl e form ng I|qU| d. 30 The bubbl e
1012, T@gﬁsﬁc D8 &W@Mﬁ&% @&M&rﬁ@&ugﬁ,&ﬁmy&am

wthin 1007/

Bheit P e RO AR S YO 1R R R
RZrble e GHIgt nkFHEidges phibe @Uﬁﬂ*ﬁ%ﬁ“@’t%" rpiyocali P‘EE‘P?IW@@% Higble for use
thrii@pred:Blifaisn drd dejedbeinde tiaiohyingyoten applicgrions. #i of vizeh atelpgorporated
Wf‘&éﬁcﬁnﬂmuﬂ}Sdi rection. The reason that there
is only one no%gzlgleﬁlOOS 1%H§114§Ji‘a”ber 1007 per inlet

assage 1009 is so that the  pressure wave generated

PRPrEerteh B R Rh YR P REEY i ng of the el enent 1010 and
f or mh wpgsingfefmingasiisliey of §orsze areag Bhegrdraislcayione e Berges HE esieint
ehaaﬂeﬁf ;ﬁmﬁuﬂ ehfchrhB b theCi@ FikiEIS 10 €A Blinfag oyn 67 2118 one Phibe dtiacRceas@eas
+d3€ chanber 1007 not only pushes

e WadsBibll
out . hro h the nozz
s o rre ¥ %’%bbb 5‘& mﬁmf °°“°SPDFJ"§ &qup%ﬂed%%ﬁ oglug% o 1&5@%&?
ripaive %Wwwmag@%%éé a pramber gEprip &Wfét ely. 200 to 300
M cr Ons npwilleengbrif deaription of soink sprulpaceoring trttelpipsepignvention. Figars 12
Rio®S BOSmbibte Si-ARRERHe repliRaian RQ1ag: 627. It haks bedas oadhinibad for storing
Vil 3GOMS FLAD sr0 R hER Y nJaéenm 25 eyeib%'é’é)maﬁ & anﬁﬁéal%@ b35@fs. The

h
Rl gﬁ%%‘?ﬁgﬁn@g;&m FRIShid00%. 1430 L ReLY R
ﬂﬁ' 636 %i“ﬁé?"tht“ﬁ HEPUHR O ST PR pferthé bqsg.](fBg.t Ty peoKides glteged aipe the

- 2001843 06 1 FevRCTErAUZBOTY P@@@@&@D theBemies™ gringwas T0A wiplgroay elog the

Ldeeled, 3@ inbdioraBiz @ 2id k663K Sithehd\GrrRbant, @6 ogeMitidal Q¢ Mg
e&e%mg%&ﬁwgl g@mmb f@m&n;unsa.g ch@awbsmam@gmétmm s

: al
SHEt i FruSPRen °“6"é§°u°n°a‘i°”"81%"??‘5§‘?‘§?‘ airabr
éfea@eqme anddrrarpdigknse ropaileg fopeharatit o ts‘f*b*tw@ﬂﬁ&rsﬁlt%‘hfé’r?d“"mg

thonadqekadyt drgripaioptatiofis istohiapseudt Ofitht dedrtisad a @owmableppleterial
1011T$e ¢ 627 Hel aamlweﬁlrcﬁmh ol Frbdtat HiRaeR 87126 &5 HAQRiridelblaOdRt 644 are

ey B st 3y 5 9 ke BRGREFh, b PR shidlBaov

col | apse. Mbst of the ink 1011 drawn in this manner is
drawmn fromthe nozzle 1003, farm ng an annul ar neck
1019 at the base of the drop 16 prior to its breaking
off. The drop 1016 requires a certain anmount of
nonentum to overcone surface tension forces, in order
to break off. As ink 1011 is drawn fromthe nozzle
1003 by the coll apse of the bubble 1012, the dianeter
of 10 the neck 1019 reduces thereby reducing the
anmount of total surface tension holding the drop, so
that the nmonmentum of the drop as it is ejected out of
t he nozzle |s suff|C|ent to allom1the drop to break

o o A rNA P~ 1 1 Y Y T
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I nkier Cartridges. The present invention also provides
an inlet ink cartridge conprising an inkjet ink as

walewsioddie above, Ink cartridges for inkjet pPCTAB2®7/000550

are well known in the an and%are avail abl e in numerous
Pesrpreedatedrip B¢ Wpeatylding 637 1is is @ Fudly weeyelpbirkeradaet withiadgresty &f printye and
BERSI0E pabdd VIBMEsha@®), ar e repl aceabl e. 7nkj et cartridges
suitable for use 20 in the present invention are
scribed in the follow ng patent applications, all of
are incorporated herein by reference in their
ent i réyyentiqpebBovethe dypay! iy gresgrg ipventicu gre ginesialy saitable fopete fior m
EnerlabelR* apdutetphide ehgems Rualodystsd e desoribed lirsrhangeiEfeioiaiign e patent
BpUidaddnk fised BoveSAIQE AGR a3 AR lRFBIY re@lends GAGE: 2R, Of the

st or aﬂ&xcaaﬁagﬁ 8%:%1 &%w&gﬁ s&&&a@e h@‘ﬁ&g a{;]&rab&[b Q%sllen rﬂ%ed above

i.nf or I SI

o RS e en i S Brioaion e Gf s dosed

e opre et cpqqkdawm@é«s@r%e@tpw enlior Esperiabel spisibrys, Foetrashple. the coded dara

Shpe A RARE @dhe idBnHB o7 Qb ICO OB Fai Nigkollsd didiedi@uPE®R Er@ Gubstantial
h&N&loBam i dd SRR e thd sosBRY £ BESr trin@bR LM ol SRR greater than 90%

‘fﬂ‘éﬂeg%ﬁg print coverage for a nunber of printed pages.
w follows a brief description of an ink

car t r Prefebha de shErhly Replettiese SRS St PHPSHEPOREY METeltifiey 2
1sing dBGeesThowssubtheaybowphetde! g s mpend sueihre pistiel(ae paloletns.
pbestlr pdifankl@ e Bdper, bl BASmidl@glaies®s or chanbers for

St 0 ri Foq u%ggie)% hca?{]?us Qh%%}:ﬁ Q;‘fﬁéfe}éﬁ ?&9&1‘ Sh@fﬂ@o t@lg‘la lications,

[ nf r

e RS e £ P A el mkaa*f%m ﬁ’i 51”%%3 %e %f?@“%‘bwma?wuy g
fand bl r6@Gpriser o4 PHsties. @Y efimhigatigg heregfs shown i n Fi gure
9, t hi atboine @iaHypefiibbiPoppliGBes bie@rértionde wmbstrie may badurinteractive
BHQ@t 1@&3«15#)@%%&%% Witk & RL-Qh a ¥ehahg @cvﬂ@ﬁﬁ a 653 Quter LR, the interactive

iltered air tot 4t printheads 705 to
ﬁfo \?te‘nf“mr’f’muégss of micro particles into the Menjet
print h%’%‘ﬁ‘é“"?”é)‘&?"%ﬁ“éqﬁm%y clog the 35 nozzles. By
| NCor pontefabapgriadpesogidted with the reqduG B8 apd Bavinaiispdses teepppn ‘PfP‘Eﬁ‘é’n
Qelafing tb RE prodetiddh b Balbd dhth fuficalfe of theadehfit) SfeHe plouct item, wherein said coded

%&La&wama{,ﬁwﬁ sgqegsrmaauvze of the cartridge. This

ensurées that' the [ter is replaced together with the

cartridge rather than relying on the user to clean or
Mﬂ&eﬁ_&{w@—lﬁ%ter at the required intervals,

Fur t heeege eplicatiolse didnersiion e desalibidigfneraliveinthy sixkh and sgventh aspeots of the
Rl SR el pd RGBT BBllcaribhslobinit A@nioh S Bs@ibddpkeraBiekhedighth and ninth

fil ftsq)nmg @&&Qx Jeducing how frequently the printer

operatLon IS terra dbeca se of t n .of .

consu ™ Fvi’ (i %‘? fn(uevmvévzfrt F 2%991%% d@% MRt and
lperlabe s iarﬁgwewks i verFek Beseery @Wé“ afﬂfla) g3g! E\W'mm that not
feiveaxsa triple@erddtiord alig) e datibagneodysall S @ved abstvaif tthini spectfih detgla gidngxtensions

RicrBsePbabwldt R1aNYa kOl tRRQKSem! Mve®n i k=g & dbaged Aay mosfrdaﬁplete form

R E e e —
3 odimepts d pgecty of P PFRFRREN %BBF% product with a

capaci thybrebumpery, iiciprefyradier™ ofhescmege 30G0 cprlgye 8 cqupBenterface in the
SHAEH 8 Jmappdl QUBEL! Bl @Sa pifsicliSsurten thign@ahihetneestid @ maly gghe surface
Qlaintahe AT, eo%ﬁ;%r w«v&m Qb @i@t@nc?s&ﬁ?w @krkey 1 b {pPprfite kddfing device,

e i W’% ﬁe‘%ﬁ Iemm ngjé%hal i Bé o ”38‘3 QC&%&%§ og%lbly e

appllcatlons I|sted above, all of which are

i ncorporated herein by reference in their entirety.
Hence, the present invention provides a substrate
havi ng an | R-absorbi ng dye as descri bed above

di sposed thereon. Preferably, the substrate conprises
an interface surface. Preferably, the dye is disposed
in 10 the formof coded data suitable for use in

net page and/or Hyperl abel"" systens. For exanple, the
coded data nmay be indicative of the identity of a
product item Preferably, the coded data is di sposed
over a substantlal portlon of an |nterface surface of

1 .. e o NN 7 e o PN . Y 4




10

15

20

23

30

35

40

Preferably, the substrate is IR reflective so that the
dye di sposed thereon may be detected by a 15 sensing

walewsoe13The substrate may be conprised of anyPGI/AU200I7/000550

material such as plastics (e2y. polyoleiins,

pefiogdin push 8 waygbst g topel diey oe the myppedparpier vieldrad \allammguous map reference both
vt kbl @nkep BB Smds @IFRE: mags.Othe REHPA GReA PR bR hBRRon WS: features on
SMOSHEAL 0k SnPhB] BHABLY, & DAREIeo 86D Fﬁfcm&sel o8y @ snsing

‘Erm@tlotgs LLB]s,tratelspG g
‘5"“ 8 oo g i s el o Syt s phich ae
U&W f/ystee agbehalipfdic prateied in regperse todpypiraterd ingsfaction with the
pﬁrégtﬂram&;z paper or conbi nations thereof 20 In

aC cor d NG Prerbd Yorky tﬂ@ﬁelpggb Qstbm 1;@1163 QzPJhé ﬁ@ixén@:pocf 8 mdCinceraction wnh

st rat. inte
pr og | ter#g%%kj? dgr?Por | n%naﬁ agf"?wd oW ‘?[’“ﬁ’yé’a%g?t Whiok, wpk like
?Vﬁ RIS é&fma]ﬁ%?na& R O B Pagpopieg ik Whic i sstertiallytipvisile to the
prrafsddiema sy Fhedenipwieet. and thergby he odlerotata. ctrdrpdnad byrng omsierlly imaging pen
iabiadadisininyd w0 @Bndipageaystedce surface associated with the
pr OdUCtIn &éﬁéﬂ&&‘@n&‘%&ﬁbﬁ&nﬁ!« é!@%ggukg gﬁé‘a 3@% cﬂnfbgrﬂﬁetdlw%ﬁ]thepen o

n1and CO
P AR o A R i i R e st s
\Mﬁ‘é"’lné’b’ r‘?m@&i’P @ neprge i Aertiall o 5ipptided endLARvErEd to CRIRIGY kg the netpage
d;semaslod@s dored) @dbeafiBy dn. Lia gz amichdinipe slzmbvet riNetidages netpage are
ARhatiG A o8, a0dwikghicSurhdty Balddh Whtectes aiiokad general |y

in the,s mmlam@ %@@\46 Lod RREG! 15?9;#4% an erabd R S5 LR can be

ove. cat | ent | on are
M e ?jé’ﬁ‘@ A S
&fe perraad the fRBnaEe smmawpfvﬁlewea Redesd P PoRRaiting naet Bt pddggss fields
QMES Whisiv\buithn, ARt zpw canicls bAypppiid debed prinedadng visivle ke dnteaintidaa 3
|pbi¥edGE L@&zeém@stem GGG BRSO ne Sl RAdM: Qe 4eRQREAY, Gred on the

%e%a'ge negdo kl, hlescn{aeis t% alldmc!ugl el}éﬁxénls OPSe %B e&' %&%r Bla%fn'bg% type and

necessar |
ST PRI SIS BT (o FRoT oA By SHEp Bhig 4135 o nopage
dispous et dlepwt input viehe nétwee. Thy sptimes biyges i6cforsrampienkas & zone 7 which
HOMEMEE 1o cﬂelaﬁuesyﬁ&me&ndﬁﬁmgge@dcs nits nost conplete

form tAg 1]54&19&9{? & F 2 %Shgtgag; }Q.E I(ﬁXzI ﬁgfgé& fofn@gf%@ﬁlﬁ Qlomﬁrll‘igures 6

atte | C

BT e AL S i RGBS By PP SRk ) Web s
|7ﬁweme!vem PERIE AUt Bhe nemesepre s o8 {prpetrogRmestsh arpepplirop fr bome, office
footuthile fise.t The panad wahe isd/@hemieryrboply wh do nprsterstwork via a short-range
| fikoQid P @R ckhgd Jaemu&@ﬁmo&ayai FTRPREELe SR EBE, lochiddy findion Rhich is
e]{a;és e r@MJJ@&@b wmnglur &;m oi,egre;m%§epwe Raf B 44. The

ce (0 St
oty PR b e AR g @*Iﬁ §° e By AR B G T o irage
M@Sﬁ@d@@%@“@éﬁtfé‘ﬁ%g upon the apecifrc
[ r‘rpl e Midnatdnetve shlRdimam,phe nefagrremngidss aweied mgneetmg,@d:g ek a USB or other
\ebri cBnYoriGd, toltuaw: SW bl tminall Al YR Q Q8 AIBQER3.7
PCT/ AUZQ0, %%Q am@ﬂﬂ%ﬁﬁwu&c&u ght;w@m\@@(mtﬁeh A4 dosoribed in

Iocal quer e ITe rf
QP BPLHEEI, % o0 SR r R, messes
amﬁ@ tdchwe regch prhar@phbicationh, el EBTRILAE Bt s‘yﬂbtv EFIEREPPVE BTVReEP rPnlike a
i perboRsl Rahph@ haipdde pli@atislih @l whicthen 5 ppedmn s whineentedadigoent to
%Qa Bk 8% BBhinORhwe R BrsREnstuth [shof VOl a RASGENAN nsBBibreakiast table, or near
erences supplied by a sensing device used with t he
mapped surface. The information thus retrieved can
talk the formof actions which are 5 initiated by the
conmput er system on behal f of the operator in response
to the operator's interaction with the surface
features. In its preferred form the netpage system
relies on the production of, and hunman interaction
wi th, netpages. These are pages of text, graphics and
i mages printed on ordinary paper, but which work |ike
interactive web pages. Information is encoded on each
page using ink which is substantially invisible to the
10 unai ded bum= eye. The i4, however, and thereby the
coded data, can be sensed by an optlcally I magi ng Pen
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In the preferred form active buttons and byperlinks
on each page can be clicked with the pen to request

WO pdosiooe8T on fromthe network or to signal prePEr/anzm3/000550

to a network server. lu one sbodi ment, text witten
By hivseheld' o prira ofiepaparg @r ite daul elsBdoingsah tayletbe aQBHRY, FRENSAE miniatwe
canerted to conputer text iu t he net page 15 system

aIIovvl 1 e In ot her enb nts,

?gnat ﬁ?’% |pecor<(3J t%)m.r ° °° m%m%n i teSSﬁﬁ? gﬁ’?’” with the
PRy ﬂé‘ﬁlm’ﬁ‘ft‘l‘"g\ﬁif ‘%“E@%‘F%e transactions to be

secur eﬁiﬁh@mwwez@eﬂje nefaze pdoll QSttrats evih thexcofidgun @ abyintgl netpage 1 (or

produntiedl 201 Pinf) agfavdicabeiite H@RHESRI Hshat rared a@8 Bk bird/Brelhy0 Ti¥hrelay sends

‘g{@ 'm@epactfb"&l% npeerclc\fahtl n'etﬁs@e beB,e @(Jetl Ird %or%reuﬁ?:f. tfq, %%@a&%l&u&mﬂcm the

Nt eprlnte e, troni
T R RhSR FRt S SRR P B gns on o nepae
wéftﬂféwmrh’é %&mbqa@nwyan turResgy eoonst wivhicromiediortherpgeinating
pdme and address fields 20 and a submt button. The
net pagg &.Odﬂﬁixa&tfesenﬁgdug&x@ml i, 4ab Wrdeﬁggg %nﬂ&' cﬂg'elay device may

thmiiuBLa% d wﬁy wﬁp gcap 91’ rggqt(ﬁ géh%aug ST:Evumct d as la or remo?e \!Vg:

usi n orr e
e %‘B’P*dw"s ufeq 1 by PORELR e RePERFEYE Thiet PR A ot PC o
disls errinbleand fuhler inferddtion quiel scresh-basad mtisr Mptphésawépmgem pliths two.
parti Cule@bipaked sy@RSIE fnkdd EfsidethBly tnyi Conttfiient inSpkdfifrbd @¥bdRibh by being

(13%9 ﬂ,eéonjeimwa h&@tsﬁs&fa foM&er am@t aybthra BuENIE Hacell 110 MBnjerme

utto the ne t m .
kb s it O T
@%ﬁt’%ﬂaﬂwe@ws it 67 mm% P s s 54 i chapgeisios of
¢ onitiesDowaBgakin:, tubiens 8 pratiilbr-siesciayipagsf prptirbin 68 crleop bticidpghbonnd
QJQ@EM&asgnav&&oﬁinhb&Iﬂr@Mﬁdnm Figure 2, the netpage pen
104, éatorstg Igsmtmwag §hhiabi %w@,aamﬁw%&ﬁ' cfble service

and

ngmlﬁ’}?& Siséoﬁ: mﬁq@a&ﬁég % et o ge(:ﬁe“mé/%%ng broadband Internet
B Ferddy avelpble ts’r?-""é PEG EeRIEd nwerrwu@moww Erithrdafsrguections, bus
prth Indgerdetivery Bris hudtiaveriatee qolim deltcddheprethagt sysign @i cnabivd wing existing
fc&Eum@nQﬂEm arl@ by g&mommm@:bth& St Rill ofebted R kldwhy A0l Gl dREfors be less

%cQ%p GO FTR {‘éogs%teggm%%g%%l llxnt}gér g.ttogéﬁsmrtﬁetr@ﬁ Q€ 5 MEH WRbdea ¥l Brivate

TR LA TP PR o B 9 AJBE TR fpeig enabld
Boeakuch glsayaisf.uncti on which is either enbedded in the
PC, W\eRepagd fibRadon 6drveRailt PAGE nfdfabd eiork a8 cohfizupd @\delilexthribiytuality
Quhﬁtg%g @tnapé-g@ﬁ!ﬁ%rs dl%“édﬁ:ﬁ pﬂlﬂicauc-yl;@ Gre d&ﬁér@yautgﬁm;llb HbubseHbing netpage
e ORLLS oRUOHE 2 QLo AN IGHCE: nsred and
co z"tes Ubot"ﬁ r - range I"'onger - range
W%QPPEH@‘W%WWHQ% in an aI ternative
enbodi #esipege aribter cprelte perdienrad dorsunrett da sraberpf yehy ang 2 pen can work with any
GRS hdyQfh prifit€.Tn &8 pRfeklSliBpiatent@io) @ich 8RS @A hl a unique identifier. A
9&&9&@&&&% atcaletda@ommééﬁ&gt m&@tm&a@é MMr'o%@ﬁmﬂy This
faJI £ eolfa dt?\én;%ctae'm a-g sm\cl:\{,}:rc}ﬁp av%g np relctnc; gndtpagclﬁ bhcat!g!rl gervee:[ gr a}gplxcatmu
FEStribed in nore detail beI ow is able to deliver,
per i odieethdeypep canahio bemmtred willes mwgbwommﬁapﬂ@ked to one or
B P&/ Ankrd QFd accof®l PHisQUSws cR5rRhtb fHfRent Mbe Qdclell avthorized nsing the netpage
b’l‘ﬂe G eorgéau-atﬁla Leertr &H{J&?&g d:@gtgxgt\ug %ap%é@ Ib} fb}’ n w1th a prcwously

|ntera9%|ve conp he
FREFrebEn A HPepE t‘g*’&‘h"“‘%‘ﬁlhf a7 CERHE Sy oot bimetis
exanpl e, wall-nounted adjacent to 40 an area where the
nmorning news is first consuned, such as in a user's

ki tchen, near a breakfast table, or near WO

2008/ 006137 PCT/ AU2007/ 000550 26 the househol d's

poi nt of departure for the day. It also cones in

t abl et op, desktop, portable and mniature versions.

Net pages printed at their point of consunption conbine

t he ease-of-use of paper with the tineliness and
interactivity of an interactive medium 5 As shown is
Figure 2, the netpage pen 101 interacts with the coded
data on a prlnted netpage I (or product iten1201)
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10 printer. In an alternative enbodi nent, the PC, Wb
termnal rietpage printer or relay device may

w@ormsmileat e directly with | ocal or renote appPCT/AUR@®N000550

software, including a |ocal &8f renote Wb server.
& AP deipsgd 1o gruifygdrntity. & vaien ¢fitiyintterde teo inpelenipeddirinitb@tlnd)yerified in 4
tshelamymagaemwgﬂag@ﬁmnktvmcan al so be displayed on the

PC : ca be
or A\ﬁg&ﬁgﬂaez[ % e ﬁg}ddsﬁﬂ}y[;eho% l.l. Q%Jeas gggn jﬁ )(it%%aw wxfhoutuser

s G L O L ML A
w@wwmd ¥ ﬁthem@ ﬂﬁ‘P‘é‘F’”érsP%s EYiDUIbMD M nisypehinmgs mike a
srawmicliiny oromgil aevarni witvh wivizihle I aghimskaedd who knows the telephone number or email
ra@irRd. ael ectr ot uechani cal system (MEMS) based i nkj et

(1I\/bn]e t the preferred formof this
techno gtﬁ@ﬁ"“ﬁ. gh- speed and gﬂgh quality

printi g EJ Lin phip pprem prgrpad psie ¢ HnifiesNqdetise &aﬂg‘PﬁP (PME) class
e 4 @@b ﬁléﬂfam coggisin of Pyl opierd Flasera bdnantehigselttoashipd) yali te@kinds of
ChABRBipseiFel oF inkefe® har: asohtisibrd Gidt gkt WS BRGREn N reseitd Sdhe kind of

am@psetmu bfebit €6, ba%@ m%ee%%ymmg %s Nl @L&%& alrbht dhasses, and

I d
ﬁg\”o ?Tlg Oﬂﬁo anﬁ owue.1 S*iva 1%}3‘1%58 lzhcgnﬁalit 0 516 sﬁ,'oé alwé‘e émt class, and class
g ﬁ%eé‘fmhé%ﬁﬁ Y FlfsgBﬂfeBg?sa’wﬁgubav & 4 A N ‘V’CSZPBWdeﬂcébg;mn second-

[orgitramodadiing aigodess of @adsk.e service is available to 95% of
househ@hdiSlads s drdd@ adlicti@dle BbAEESin tBVEmS ML 106 8Mains a list of the

%&{bwm %fhgmswzu%bﬂ;og%%mdn ' ﬁ&sm?ﬁm agl&aclg&mml nga%é class,

aval | ﬁ‘ggg‘mﬁg{“ nt er _

ares "o BY P ERAF P P Pt &Bﬂu?t’h"ﬁ”é oh fe&"erP"P’?fng‘é’F’a“m '
d@l“?vvfe?ﬁ"”t"? mes and | ower inmage quality. Indeed, the
net pagansyaiatimiCaiwnbe s engivhiedwol siksing opiohdly abgled?d either end with the -

Gaamatengeaf Wdaséao@ﬁée &eaﬁxem@gm@t@sxﬁ APt 0 ol & multiplicity of
§1¥:§1}y’ 1.6. zer{) abi%g E.%ch assocxatlon IS o t1 n:}flg %@Q%H t,ﬂgé %do {5 %ls‘p gpnonauy

froma con
é&bﬂ%ﬁ‘ “‘éﬁ*ﬁb‘alf‘ e rolerofy the FPéfﬁsa%v&@ %"i?%t”‘éﬁ?ﬁng‘aﬂ?i‘g f'@ﬂatﬁﬁn Agerogation
prspoietitrd “is-part T Rmé is drafvmat e pdiegatsr fvé pf lemserdiiondint s, t he

net page. giksatiaitnirdatibdi 8- R duws kiR 180 FPkl &fo chises, with an arrow
QQ@%‘:&B{&S}:@M&% agcﬁevde&ﬁhzaw% as a printer. Netpage

publication. serv ers e _ne

conf i gUVEY ¥ HEFP 8 r P‘I’ nrf m“m%\f %?.%5 ‘30 p i WF“J&‘ g%"?hmmmwn
Rk p &lisd gpinpin P‘h‘t“é‘ih%m d‘i“*f‘a‘l‘“ﬁ‘ﬂfﬁl’b & 1%:93‘1"1‘16‘?% atigipges only where it is
defintd/ered automatically to subscri bi ng net page

Q4 Nt espXded PoOi Nt casting and nul ticasting | nternet

pr ot cheéagesegnéqm‘&a @Qwﬁ?%*a ue,%@euem& is3hif hd pmaeeaq, AL s nses

for tte L,Q 0 | ndi vl user pro
d‘é’t‘%% %‘F‘feﬁ ua%”‘{)uémcgnfs?rﬁlﬁ ed to support any
nunber Adktrise ?@me?ﬁ #rrinteth page CAPRRIFICe REPH bl “’Wﬁ%ﬁ‘é’r""fﬁf"ces fo
raebrpsaag@cpmom bfatispage] The bridige meeiesennuedxs mphiesdpeadiseniyciy 3 netpage page

ngama@npamedaﬁss the wkmewau Mmsemfof&rpageem@&g text, graphics and

thW Qb B Q@éé,ga Qorkelds b fﬁ%gggmaﬁdﬁg%ﬁwggg wt ficlds. A

p i) one ass| to eac S
aPgee i <RERRRT £ 15 S R EE Y F% o rosesed
Pedpegreergter: net page publication server or application

Ser ver Mulipl eipaeeca eireChn sede Yogehiscripgi. Stoored wiklloly igput through

RELRAD Rl G gl b8 a&&uﬁ@&\ﬁ?& n%a%%&%&%%%eoﬁnﬁgﬁég ghm page 1D
%W@ﬂ'g‘%%icgw'btgg%&uﬁ%%au?ﬂ ord zed JsI'RG t he net page

40 pen. The netpage registration server conpares the
signatures captured by the netpage pen with a
previously registered signature, allowing it to
authenticate the user's identity to an e-commerrce

O her bionetrics WO 2008/ 006137 PCT/ AU2007/ 000550 27
can also be used to verify identity. A version of the
net page pen includes fingerprint scanning,. verified in
a simlar way by the netpage registration server,

Al t hough a netpage printer may deliver perlodlcals
such as The norning newspaper w thout user
|ntervent|on |t can be conflgured never to dellver
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| ﬁiﬁmﬂﬁm%ﬁfwcaﬁpage T hich Rrisgd it apg,

address. 1 NETPAGE SYSTEM ARCH TECTURE Each obj ect
nodel .in the systemis described using a Unified

wWoLWsl0a1g7 Language (WM _) class 10 diagram APCI/aB2007/000550

di agram consi sts of a set-of 2bbj ect cl asses connect ed
by rel Eedbarfatricps the arze dsaiptiok isroteded fn a fridddad. ARSEY iMGHRE e unique

Qhgeion WAIBIES boph B 1ASHOGkALT RASR N pe DRERLdZ Al iH0RB0 10bBres i
55 RGO LR ERRILS AR, LD LA LS AL9nSTD

etweeq: g{e 5‘? I nstances cl&sses. A
gener al f¥ pB?Fdr nﬁ"t“é‘?’b“‘ﬁ‘@‘f"ﬁ O Y sWbalwate vdiqhyis indramd-ggfisotive, such as
Giiirer strefotea-infiyrddaveraiphdtiy wie iryisitla o th Hugardye s ate sasliyhseasgitly a solid-
@t&m&@gdsheorsahmﬁpr@kdwm ects of that cl ass and cl ass
A s a &&‘él%@ed @y% luQarim seGJof"iﬁ §1e ﬁ%tpa&e'b@xp %L:LT}Q L¥hsrBoeed 1o the

dire

e
s ec 'émgui 5 mcdJ gt '\48%%? P w0 Fe“e eéss%g §° “‘8‘1“’5% te nepage
SR Vie P 408 0 kit Tags s &ﬁ@’l”é“dl AgsEy frevgedihat e pe ean reliably

Freageat &kst pivdaschaoB s sifgle clivlat Gé pege. ¥ id imgtram fhattdiven recognize the page ID

addl podiddtd b SveBfintdr3gon AR BS pas® QRS 18 inRehofich AB:lRE. RATR epb’r—carrectably
QMCZQ%@&MP%HY@EQM%SU&@; .the operations of the

cl ass arated fromt eattrlbutel|st

or 2 0PI BHF RS < A HR R TP T SR gpten lovins o
FOiRieiy ar distiprp &3t QF Psgrepplieg valuey &y dnpvinfisifie i} el peegp Gesgrjation for each printed
agggeci ation is drawn as a line joining two cl asses,

opL»IB onghd Béial:cﬁﬂ%l dteﬁ/denaie kel RRFpeH) @xevﬂaée;n%a% and the printed nerpage is
| f
rrul t %nplglm% %e?mtedn%a&&?%p?&opag?n v g§ [ ca12te4§ Tgemgemmm
age lggépﬁo requested it

associ as ghoym it Eigopt prahdrapepatrakay e@ bppasdyiated Bttbnathveml ghirge such as
i Sro@lotSOm,Fiekamipa Whey privted bid thatbamd ie@i tidE pa@Aghg)ir hdualishitace.

hQl e Oofiefeh&: G8¢ r espondi ng cl ass. An open di anond

i i cale e regation association ("is-part-of"),

3 3 i's (ﬂ’s%a\%ah a'?g}the ag gwgat or end of the association

li ne. I pefegiediomm partytag Wenifier 1By vagiqndi Whighyt appeprg anghhys Iqogtion of that tag
cHitEinre agiod Asiad i ald qoataif Bdgnwiigh rélavoto tleagive gs 2 wihick lar @ the tag. One or
Roke QMg bifs] nﬁy,t :t}eexetx@re NGl 2 2R «ARBIVeibel 13 POV fecdbac iBdiative of a finetion
Qs%pmruéllwf £ . VSR, m%&t%ﬁ%m% @r&m PERKED alfiption of

ass Ilca ed
8 g ﬂ&ﬂgf ﬁenamg»afg h%anvi‘u?ﬁrw“ﬂ By SoF St LB e e Some o o
drsgkam whi ch defines it. i's shown vvlth attrlbutes
only whaemel te tmoie Slearlgl @fplaineidrlo@@: dpréferiETRROGESY. MNek pagesins an easily
@Jc Q%&We%mds\mﬁap&w@oa RANAGE 218t MaHHmikiSy the effect of any

;@lmdu guor%o OF Ey tgc :Q% W?%S %Qe rygé %refemkletm%rﬂre%t% ;wage and are

I she ctiLve ser
A EITRIREEY ‘n“?"r‘i’f”e"a" ‘B‘é“@‘é ispag ot SEhBF PR TPt B ginete ohek
noeelp oy 1t imininorrany ther thagegeﬁsosm the pagf BY s eesision @ evapningRtiPHwith the
s Ginteplciipmactd itskielepage. The online page description
I S el f Sir3eds HBbdEhead ﬁmglaa 1DV 2 0 LIRRBIndABOGith a&ntire page, and the

tion descr he
lregmn ﬁ{ eu%?n%, C b e ntgere%%rg us Wli?l%] %2 Elg E ftﬂle pz}gg (L!]S‘)l’hJCL fhe tag appears.

AP FPRErgiarste Which &I“’% 6" Heee by B’eaéb"faﬁé“‘?’?%’ﬂ {oF # page or other
ezh@welm @mmnc it bra cppmigevithitieabng olff 2p gptelpertve Semeent, i hiely dpde ik gegion ID can
ainty itk th in@lallSe elofrentnt page al | ows nar ki ngs nade with

a_net Paifo BRIl St LRGSR 10 Lok ANBRUSIN 1D is spicaly

’%ﬁﬁ[&%?g’ 1@({11}.%%500 SS lﬁg%emf %%net'ﬁ%gq’easyaicc’%scr 7 Pt o pisumine

However, to aIIOM/|nput t hrough 40 otherMAse
identical pages to be distingui shed, each netpage is
assigned a uni que page identifier. This page ID has
sufficient precision to distinguish between a very

| ar ge nunber of netpages. WO 2008/ 006137

PCT/ AU2007/ 000550 26 Each reference to the page
description is encoded in a printed tag. The tag
identifies the unique page on which it appears, and
thereby indirectly identifies the page description:
The tag also identifies its own position on the page.
Charactarlstlos of the tags are described in nore

N
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Tags are printed in infrared-absorptive ink on any
substrate which is infrared-refl ective, such as 5

woe@snoariy7 paper. Near-infrared wavel engt hs ar ePCT/AU2007/000550

invisible to the human eye B8t are easily sensed by a

s denhity FShpeeibTEind, l6hisor IDWPbTs a rpeiapiine ofpital0es shatetinglres. Larger
Reibnd G bSmPp A S@EnBK]y Hitnodf iRRasinE Y A HEIRSBIEn dirkplyl U Qsid3 QbuRRPRgions
B8 Raps2d Mat LG Py 23 FAANST diftiGifushiBe t,tusm RELRAR s to be

WXSt eg;_su\/écg t he nearest net page printer. e pen is
iInd communi cates with the net page printer

24 a shorteaPatrdecediifl o | i nk. Tags are sufficiently
smal | land: eibndedny tarirarigedag hat ot éingety eaned Bing aljlsys) Reed-

ddbulohmas Tat ytéxcs @aienéa&he b&%&sﬁﬁr@n 6 Qe Rord oG 46t g,l.ﬂbakeaanm a5, 5)
colae 19»? %% to 5 sgnbo x?p %e cged h(%dewor i, ep?n [ereagt og mtyrﬁl%% tﬁror rate of up

1'0n 0N every I'nteraction w

?35 eP"”s’F“?’f@’é the interaction is statel ess. Tags are

er r or - Ber Heicymifel 3 represeried dherdparigly pairent Wivdanibptag: trid de sypbols of the six
tcRdvRfdRddt inka @l SrhROLwiRNREE. Thk BeuraaiapAGS: (ragen EaTaFeig multiple

%&W @}a&ﬁt b?s) Uiﬁ&agcg & mglﬁxgtﬁt nht@o%xt & @ﬁtﬁolg ch@ &4 |2 nﬂﬂﬂmﬁit z@gber of symibals

It .t t di st | s et of
et i g G RLE B¢ Pafel S bk s
d es C ri .fﬂy S@ﬁblqs jor- @E@Hngmaqe Pﬂd@@n ba]t_rgedm;ﬁlsﬁ%‘gé (ls-m geed olomon code, for
exehyad: ia GRaskHopmbetode eith tbre oplag ecdddsey, s ithe rramet dy aliffprgy erymbol and
i:o@ﬁoﬂrkﬁ'.%; mﬂm Hidae cdas: ioh b Qiteréhe LiRB§F0deS suctS RO nvolitiolr] Ghbe @see, for

ex T\b gtegﬂ;\gdﬂ Qt\ﬁgmrn El]iﬂq @gﬁolw ﬁ:«r [r}l CQIBINQIC%J.I b @grage, Prentice-Hall

cunent Eg\}%f % nce 1S associ at ed
\lr\ﬂgf I‘P‘B‘Bt"?fs HRECHEETS '&g“é"%’ﬁf" FoRRT T Er inted it and, if
known, Intdrisr ety Ssingls ik jperacion tidist Beped fegiomuia & NERRE fefice, the
Feh:Hd l86vicd musD BRbIB o sEEDIE Ienstined qpiargesin imfjeldadt siow ivemate Ibat athe ghgion or
Wil c@xer%ynsft %a;Josx&mcLe'@ﬁe el dRSeter 20ta 5RY OONAGL ofi tleQBAsing Bvice is

r.inted ont e product itenls |abel,
%aa%aﬁw cireg P tednd thaciior o b % 1.2 NgTFAGE Tats 1.2.1

Ta¢ Dat®d “BYRENt In a preferred form each tag
i dent i figvesSat shovs raggidoin terforpef &é) 736tmtar§peaer%e°tl‘aﬁ?dsets H& The tag 726
L‘e?&ﬁité By 40 ’edadoloh@Gymbak t47) Bt atidiofEL g Mho th répggimueyh “one™ bit by

\%‘I d:%m%c%ngf %I Qarl%I g %efe\p@d &‘bhas exllﬁrro&)t tRq LRE FRHILAMy AR Msence of the

e or f | 2 Vrme” bits
£Tes ﬁﬁﬁ\a% adot }%ﬁuﬁea? sgov%s & smgxe ﬁxgngn’gg a cg tgu%ngrgﬁ one” bits for
fllseeiya erosards Wi be tpisd tft %WE‘{"l%ﬁ'sa's%@l“&t‘eﬁ S‘W‘t’ h“t‘t"ﬁba“’m*
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area en In

5P B HYe QP ‘é%%”f"ﬁ’t ﬂ‘&ﬁ“‘ q"ar”’é‘\ﬂ‘a“aq‘ﬁ W‘%r er“@‘él%o “‘H“”“z"wl‘l‘mpg brrs:

emivo diswerite 16-bigehDrabpleghi dovre rgim D 95298 1 ecogni zed

i nvar i am dasdbiatied roc@dot T T i tabSrel dagignedath nefeveelert thanrpeichinrg so that
la;g Shosdt Sroltide SR g rgmilid@rz@l TR0 Gdvesaiky The Weripfetive targets
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tags pr era entire and

SuTT i CABHEFARIY ot SuEePs PR of s S posbl
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' ns e%?g}glléﬂ?gnn O s &o%%ﬂu 285 andihel} ngguoa Qﬁhe' Pl \ﬁe 'rthg @od!aéord (A-O).

to which a tag refers coi ncides with an entire page

and the region ID encoded in the tag is therefore

synonynous with the page ID of the page on which the

tag appears. In other enbodinents, the region to

which a tag refers can be an arbitrary subregion of a

page or other surface. For exanple, it can coincide

with the zone of an interactive elenent, in which case

the region ID can directly identify the interactive

elenment. 40 In the preferred form each tag contains

120 bits of information. The region IDis typically

all ocated up to 100 bits the tag II] at Ieast 16
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a tag density of-64 per square inch, a 16-bit tag ID
supports a region size of up to 1024 square inches.

W@ 200860613T egi ons can be mapped continuously wi PEDAT2007/000550
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ihcor porate erence thereto). .In qu

SUppor B AP FTRIBRCRFRA TRt RPN i R s agproe ass semvrs
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piREse frkoaios %ﬁ%ﬁaems 88 Y SR s FERPRGEHest T apthenticates
ti@ugy Snd ads 2 » Benfig groSton bee!iefeutiehiyaedoiSen hlwion Bansagipnsqlt alforprovides
BJA@wran;,r Pebdhitidn Agirviéed 6Awaets&hb£domvcp £ MEREE bdgy Qerfer N ¢ @iatraile/ persistent

?ﬁ:)ao?hgabo};g%ge %éugu%,%{agfp% &mﬁééﬁ %% nlé?m Lmageméelawmgbu of page

évﬁ'is e"%‘%ﬁ’f‘“glmé st Qrfas® VAR S"c’r“ésaence o ger D] vaues for
m@azwwweﬁe gk ﬁ@e@gm%ﬁ&mm%%ﬁm‘é%fﬁy Yo be IBPORiE PgRForVer:

" rigegbeencepraf any heh moorkies pdn disagtoethodospondsiggece 5¢

S hOWS a n%@ﬁﬂﬁa%r'lt RiGcated &c@ﬁenﬂl)ﬂ@l Jnaﬁtﬁanii,cégﬂhla/:mi) 1843-bathiking of
s rative pur poseS t w e
ﬁ%%f gex%) h ?ll.f) ﬁ,’écamjm J:hgrﬁet

shar ed*B&P3ke BH™: B Sg% %f" %“g‘ﬁ'lg’glgip @?g r))? (sjimﬁar, 10 Ssolve a

smammgetmﬁp P té“f“*%"“t%@*; ke “@%ﬁ?%@?ﬁ&ﬁ’d‘l‘% 1A ‘i‘?‘f’m?ﬂ‘?mg page
tktledl Of view 193, which spans 30 the diagonal s of

t WO t agsnet%zéé@ lagpBlcafon(sber 13)15 R@e@@f PRLHOR ineAEtRe ndphge Pbllcsions. A
Bed’g% ”’g"'fsemr%fg Eﬁ%gpnh‘rqa €0 evvor d@?ﬁé |o %) dyﬂ%%s (ﬁ’%gpage printers

spatlally within the tag to maxi m ze reS|I|ence to

burst errors. Assuming a 16-bit tag ID as before,

this allows a region ID of up to 92 bits. The

dat a- beari ng nmacrodots 748 of the tag are desi.gned to

not overlap their neighbors,. so that 35 groups of

tags cannot produce structures that resenble targets.

This al so saves ink. The perspective targets allow

detection of the tag, so further targets are not

required. Although the tag may contain an orientation

feature to all ow di sanbi guati on of the four possible

orlentatlons of the tag relatlve to t he sensor, t he

oy s o - Y
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is labelled with the nunber of its codeword (1-4) and
the position of the synbol within the codeword (A-0).

WOD000as006137 PCT/ AU2007/ 000550 30 Tag decoRECTYgURIAN00550

consi sts of decoding one codéword at each rotational

or i ent ALPBEREVEREH TOUBB £ et Al nebk lxever Wt iftom samfscturers such
83 WYl HepettPatland sodSunidgulsvethar sdrie;rslcé‘u ;tmaméu}rm on @ single host, and a
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macr odot erent |
TSI TR CERCINC R R .

BiEeE t he sets of glyphs illustrated in the present

appl i cerintes 'not cmblpeindiR IpgintiagHava hp bitiea pom tabGEnAHOboQHR Mack ink,

frinbugiel tnils Jestednd @@QJ otk . embty Broak IHEGMNEEE Al MELMORKS hile Rore Limited

%&ﬁgngﬁl%ut e% pag?s%egtare snrl]l cﬂapséigdgnegst yor k'consists of a

stri ac%ﬁ vers. 10, neel page
r egi st &7 r‘}e“?&erp\?‘é‘ﬁ‘s"“ﬂ #t ﬁ‘éﬂ“é""ﬁ 95 Pgy Yerp epedisjised netpage printers
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u as the Internet, as shown in Figure
%S&gﬁmwﬁgFﬁgﬁe ?érfspﬁg?Fgﬁ'server | 1 is a servgr
whi ch records relatlonshlps bet ween users, pens,
printers, applications and publications, and thereby
aut hori zes various network activities, It
aut henticates wusers and acts as a signhing proxy on
behal f of authenticated users in application
transactions. It also provides 30 handwiting
recognition services. As described above, a uetpage
page server 10 nmintains persistent information about
page descriptions and pago instances. The net page
networ k i ncludes any nunber of page servers, each
handllng a subset of page |nstances Slnce a page




net page page 1D 50 into the network address of the
net page page server handling the correspondi ng page

w0 p@Bamaar 40 A netpage application server 13 PGI/AU2007/000550

10

15

20

25

30

40

server ‘whi ch hosts interactiv®@ netpage applications. A
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Vihisidinclp bl ré o5 0i6n BRL PRGBS dOGEITBRLE O netpage printers.
VS(]\-,ZOOS,/HQQQ,:],;\%&FPQT/ AU2007/ 000550 31 Net page servers

can be jjosted on a variety of network server platforns
from ma chﬁetgﬁﬁs‘égr@“?l%‘ﬁf’ “"%%g" PYERE s PRz e pon pc Witk disingsii gubedded
SHPFONWIPS Isphleosempsagbdesdy Rapsitiop sps Faume IBONVGUR ireiad detorOThe image
aseBdigh oGk dovits froaded il g G REN @IterQ@BenQ?segﬁn%ta{ o8 Ghfrared
Wa@&lmﬁﬂ:ﬁ Hm%be‘afm mgd §anfﬁe s?srten?lL Lblqu sc%se When the amb s in contact with

fnm%onllt NJs do%(’f? servers,

particu e 2’fbunc"'tmcotﬁgfi ny@bef‘ o (i “‘Pﬂ‘?é‘“f“ﬁ“@%ﬁ‘?/é‘fmo dpi
TR EH éndp%gz & deir fnforgagipn aptae by ehe pends wm@wm@w hrgpsmitied to
i the rEPTE e yasg Eatiapphd iniTer sschia Saepraied POGE wili iefbeb the ﬂdﬁ()\al) page
G, er vvorkstatlon or on a |ocal netvvork 1.4

NETPAGFTh b2
nceg G |SF%Q%EQMP%{ hie ne DO JRTEE Tf peppnd as 2
I o i e
shrtysies Fygfenp ma?h aEah?hn fruped eean Hyereet iterfare. Fach ngpepnien fs reBe@Q with the
afaglagk systedh Gadhaxaeigic@ch ID @1. Flgee nehPage nteEves Hlasy/ disgra, reflecting pen-
NOLMMREKmSAsG RaidSincli bﬁ. rbotteb\Ber 11 AQRInbacdieRoR Droadband
connectdwpn W1y fromi q]ﬁnt |t Q‘Qd seguri th settin

xs in contact gcn te !ﬁ:tmér t%og auh oneutatlon

in non-vor atll i

rfaauvb@fﬂ@upéﬁe it nﬂé\s 0 2 foece f@aw gﬂ*& frsep e wb i d¥pmeed gytive o a
"thrfsboldhie indmrtk whether ity eencscjw Wt Glpvwn”. THetjeng e Stefocivedldnom on the page to be
| oA pled Bl Witk patSiih, BP0 raqusht, by Horhitol ik SnelkBhk DFruifermore, the
tftyse ildalbd £ ysoﬁ&u&@mg @umg,e S Bt ﬁﬁa@mlo% s,gnmg@ gdeqi ! y

of par i cul cﬁr net
ce

e
printer ¥ 8"“ G c ba%ﬁ“rhmé’?uﬁ’éﬁp md’g’cm ,{%&F Poifieeine tn the
rRfPP5a eRec iy PERl? ol usp iPé‘i'eé"‘;M of thE At Ht Werdt fe Arreit g and computes
dbegsositiol uf dchili melatdvevo dp 2eg frem tht figerpd g@spbcyealistosipn @nigh ihdae tag and the
a&mageontee%sf opeh dpRROeHAR] BGl 8o @Rion m%%ﬁbgm because the tag
P&, 1%%56 GaUs ng?s{ 1y B &%&%‘8&%%% : ;‘theg?@% %“&%méf esaéute high,

t ¥ peci artic er

‘g“‘f% |'hﬁf“’8’éf§’lm rfsﬁl“‘t"ﬁ@q GFPpEP ““ wriSre fFﬁ’%’f“%l at h e
appr opriempations sgativesia e\ paipage TextrugAds p raigeoioBjkese hioiroky gonsists of a
tsh@encads higie-sthragadi pen @dsiiods Y ihe adgb, yinithha be dparidbda codnh@l completed by the
%@&m& RELSeverd mdsua@ 158 Pl $ilhGRShgelnd 5@ the SHRSCHHRGE G page D
pginters. amg 20, t he € L APRIS op&;c%t ememg ﬁtgr yers. The
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et e ut s an h fi
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thn%msp Qi ¥eBonkdld bl olrAfkolie m&%@@&&%&@m@é&@% the mib siyle
t puf pose. e printing process consists of -
decoupl ed stages; rasterization of page descriptions,
and 30 expansion and printing of page inages. The
raster image processor (RIP) consists of one or nore
standard DSPs 757 rnw+iug in parallel. The dupl oxcd
print engine controllers consist of custom processors
whi ch expand, dither and print page images in rea
time, synchronized with the operation of the
printheads in the print engines. Printers not enabl ed
for Ili printing have the option to print tags using

| R-absorptive bl ack ink,
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35 although this restricts tags to otherw se enpty
areas of the page. Although such pages have nore

wo possed37 functionality than | R-printed pages, PCay2@re00550

still classed as netpages. Asnornel netpage printer
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BBt RER U ReHiing gt botks lagy thad sefpsopsl mRtrmnt. Ao phiat whesh weeticated by a click
thpiceitylreiie B el,mkﬁd'ﬂ& activRtédC fud laGorGiadlY, W laghr A% kadis fé@d’ﬂgdl The @lSre of a pen
thﬁl'l Uﬁh ESQ “ fp P \ick %@Qégsteﬁ' Q%dlfcekgdlby &15/ M'I}QEE@QJ frofh titp&H ‘L%&‘ LED.

oSl t |
or| ent a |on g"‘ e °?m%“9§em°m ' net?]aé? B B%P"‘Fﬁﬁ’&" a“d%ﬁ‘“ fields.
W“‘i%ﬂ"’&’r%@%&Pﬁﬁ&h‘%‘eaawa%%fa‘nis%a‘eﬁhwmkpage in the
vicinity of the nib. It decodes the nearest tag and
conmputes the position of the nib relative to the tag
fromthe observed perspective distortion on t he i maged
tag and the 25 known geonetry of the pen optics.
Al t hough the position resolution of the tag. my be
| ow, because the tag density on the page is inversely
proportional to the tag size, the adjusted position
resolution is quite high, exceeding the m ninmm
resolution required for accurate handwiting
recognition. Pen actions relative to a netpage are
captured as a serl es of strokes A stroke con3|sts of
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Each net page pen has a current selection 826
associated with it, allow ng the user to perform copy

w@r@spadse operations etc. The selection is tiPEFAERPA00550

to allow the systemto disca¥d it after a defined tine
Ber i odNETFASE PENRRSERATIONe| ect i on describes a region of a
page immwmMeaomcs |t consists of the nost recent di gltal
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nepheduead, they are reproduced in the nib styI e Wth
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49ft§£eu 'i(ﬁ%f(s itk s&&%f REDdn By Wi BluR 503 185 ordel RPHILL 1S three states are:
digital 1n ebq_a{fgLE g printer via a short-range
e

radi o 1inR™Y 1u‘='rh1<§°trt§nsm d digital ink is encrypted

for prtvaéy: aReF ettt prand’ ﬁ&Ekét"?zed for efficient

t ransm ssireithebutk degrtaiagayissftilps hefd ooh 2ar poblup eV eap 121
to ensurectdé nely handling in the printer. Wen the pen

I S out AQJcon[t%Q%BOIED @s | Qtoﬁﬁn éﬂcm@uﬂi Ih%@ liﬂiv@i‘c}t QJ@ witlﬂ:kth& Kdusing

ﬁie n a(l) ex%yt E‘aaed%{)‘i%p&%m)éﬁ %ﬁgyﬁz'éd&umor projection

r
conti n U 0 U S a %E ]
oFT e agfaqe TATATREF] SFPSHT gy Peppided "b"r“?‘ﬁ’t @rthe seoprd {lgx A o egetving
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M%mnsﬁwpﬁ& RE Qbdver, Ridta chfciatia 184 for ShdliRg digttadion of the pen
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trl% suleanggﬁnde%clm%es magea.a tto U‘T“sf?r Ia Pﬁnl’ower supply wires 136
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tDhafheanil ME%DMM\E&BA@%:Q&S Thenhe WRR@E s B, @R fnduction
\r/&e?%’%l p45 14((}.j astm%qu% aé‘otut &934& aex%ﬁqgﬁmféagl%ﬂ%ng %gﬂe ba!tQ:]- 139 via

used Interact wth a aet page |
The coded data 3 of the tags 4 is read by the pen when
it is used to execute a novenent, such as a stroke.
The data allows the identity of the particul ar page
and associated interactive 25 elenment to be determ ned
and an indication of the relative positioning of the
pen relative to the page to be obtained. The
indicating data is transmtted to the printer, where
it resolves, via the DNS, the page ID 50 of the
stroke into the network address of the netpage page
server 10 which maintains the correspondi ng page
i nstance 830. It then transntts the stroke to the page
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30 consists of a conpact page |ayout maintained
persistently by a netpage page server (see below). The

wW@ags/00diayout rrfcra to objects such as i magespCT/an2®?7/000550

and pi eces of text, e#gl cal | y* stored el sewhere on the
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dfQanvbetasntebifposiRbids con@bllet dRp 1345k sAREHYEId7 Al & Si2 RBIDIRAM 148 are also

QMA g m&@ém dx-g(lﬁ c&%@‘r 145-9 Zn‘dn&ﬁ |t<HQﬁz§rt fRe E@lb m@ﬁrﬁtom m%orce sensor

st surrounds the end 10
\Mgtﬁé?dﬁﬁ%oazd? a pro ect | ng ortion 110 vvh| ch
proj e E’ﬁéé‘i?”f‘r“ 3 page SF5Y 130 & pgsgelyer controller 153

and bha¢ wmhwe@ri%sp@mdmwdsc} @tffaiﬂ‘ilﬂrft@r%bﬁp 133 vhivk ingladet @ RF cirouit
158 Bud @ rdedARorn QU BilBGrs 182 0nnbhred @ic@uuaRd ®ONA 112 'S

mount eg,, b&b&u&% plolGobOLapld NP aRQLLLNA &Ja%om%gg BLAR ok Bace vie
oll.fln§ e sg:so:l" ?%sﬁommrs '\(ﬁ,?] orl?zg eg‘sg)rs ph%cﬁcgocg llj‘{ﬁi-r %zlilwo tba 116 131 a.nd 143 and

aper are’arrang e
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tHERDneh I BrposF RESCrperesior.-end pi ece 114 is renovable to
enabl EThi plocsas 145) AgR! Fr@pbiae imtienté\(ifscdiol aellerist Rhdbaseband

s%vlsx oo M0 i 1o AL 2 Ak BRI AllaBirhda i st
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enna SO _noun
Py o) P B S P P o e
’th”f"h@tﬂé’r?hl&m for good all-around visibility. The
pen cakke opgrate sl @ SMES irmgs@bsorBpbtidingonl tHkingelvmarichas a size
@%n@ ﬂQnﬁb&@rlm:cm Skl 1S200:800 bR, BBy n@Bkle’ LIS inka f; 8ensors are

é"'{n&m ég '%BWJW%%@W% I!?vt9§§oy| us rub 127 are

nounte ou3|ng 102, Either
the ink cartrldge nib 119 or the stylus nib 121 can be
brought forward through open end 122 of 20 the netal
end piece 114, by rotation of the pen top 105.
Respective slider blocks 123 and 124 are nounted to
the ink cartridge 118 and stylus 120, respectively. A
rotatable cambarrel 125 is secured to the pen top 105
in operation and arranged to rotate therewith. The
cam barrel 125 includes a cam 126 in the formof a
slot within the walls 181 of the cambarrel. Cam
followers 127 and 128 projecting fromslider blocks
123 and 124 f|t mnthln the can1s|ot 126, ()a rotatlon
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stylus 120 nib 121 out ink cartridge 118 nib 119 out,
and neither ink cartridge 118 nib 119 out nor stylus

wa2dsndda3121 30 out A second flex PCB. 129, iRCHAURG0ZM00550

on an el ectronics chassis 138 which sits within the
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ent transm ssign) to the co

a&f’ %ﬁE\II\I’( en ttﬁe ggnﬂ{ B fey reér?ﬁ?emgf&%”i’ %“gé?gp?pﬁ‘@mgmm
d|g|tal ink data is transmtted as it is forned. Wen
the pen 101 noves out of range, digital ink data is
buffered within the pen 101 (the pen 101 circuitry
includes a buffer arranged to store digital ink data

for approximately 12 m nutes of the pen notion on the
surface) and can be transmtted later. . 20 The
controller chip 134 is nounted on the second flex PCB
129 in the pen 101. Figure 8 is a block diagram
illustrating in nore detail the architecture of the
controller chip 134. Figure 8 al so shows

representations of the RF chip 133, the inmage sensor

132 the tr| color status LED 116, the IR
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The pen controller chip 134 includes a controlling
processor 145. Pius 146 enabl es the exchange 25 of
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interest rather than a position on the surface. For
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el emrent (e.g. a command button), then the tag 11)) of
each location tag within 15 the area of the input
el ement can directly identify the input elenent. The
accel eration nmeasured by the accel eroneters in each of
the x and y directions is integrated wth respect to
time to produce an instantaneous velocity and
position. Since the starting position of the stroke is
not known, onIy reI atlve p03|t|ons W|th| n a stroke are
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PPN 0 e oo 1 AR e S O AT TR e EPC i
ity FPqelobib e BAY UGG Tiked to the life of the

cart r i Bife are Ebteolbgyiasgalrand ¢aglpendodsd endfeertiddyin meg oerhsaiie @uto-ID Center
REAGH &dvooktbsl b B FRRAAGH Eéésufc@tifmpigb RUchrR3:pad) gha GhsUibAed QY version of
%%é m(a?lé'p 8& (?fgl o?kﬁ)) tagB% nugd ! Q.hefsirmél% é"%r detatlelg%escnp{%n of low-

torize | CK- er asse
(5 DR, £, ﬁm P A J MR o Rovember
SO G coprnes ff evhift qrehierein iricorporated by aves-§@2ock. Hbre deshrptich ASh evvemereially-
e betiok dost pA;Qveptantaﬁ] @il toRS SRFEARFYD Tekiet WohibbEY (@fo2)pid dobitents of

&hdh meﬁmﬁ 08 Sro@lr SerBUFYr 86kl ke @iOI? @S G RHA; Jedei € Brock,
& n*f%lg Og ctro %{jﬁgﬁcg%gl{d&g Auéaﬁip Ceu%cz g&;‘cwe rﬂ)él? the contents of which

G‘UZP“F‘%m‘Eﬂ’fPaﬁﬂﬁd ‘fyl‘ft'“tf’ "Efﬂe“cf irst print engl ne 602 by

i nt egr &PCs apontedadoyjiscior wiguerighlesyl GedREnd THbinsJosilp ifto pres-level and
%QQ!—I&}&lztﬁgﬁi sAd T tRBRL 6L BB ogistic RS ﬂﬁbpﬁgldldﬁrhﬂsﬂomhioem as containers
QaLci mﬂ:snﬁae mcﬁli daﬁbé@taba&ﬁ dM L@lﬁp Sblermgnt @HELH %.{gyef level

to al d_dr short est 03|blet|n7e The per
3 ﬁ}g)é?cga%?%%ﬁ? a’ld[frﬂﬁsi) 1%lgengllvne 602 through a

set of powered exit spike mheels 5 (aligned al ong

tdle st PRNTAGEING WOBE SyFatYBHANWHI ch act agai nst a

r ubber iggdan Qi@ (oo THRSA) Gfdink CohiROS ufiquei) ey a pldGct ftem has the
éggkmw £ thaSt mogg@m @m G LeUodhd? mf qug L& SHERLan porsion

e secon rint e
e P e P s e ey s S S o g o
forEen it thagedel i %@eeptqsm offbe BAYFdesen Bt BfbLlity BO% S‘iaH’F‘b 1.¢ paenificant
i et irsé aebdissd GOz ofElvizibp bir pided elipaiged. pagseste, atewsaays @e small
RAVWRERHy SPlicksl, WheRka @%b BnghiRvadls tdhmag. f i brous support
rol |l er and anot her novabl e axle with spi ke wheels and
a nonentary action glue wheel. The 10 novabl e
axl e/ glue assenbly 673 is nmounted to a nmetal support
bracket and it is transported forward to interface
with the powered axle 670 via gears by action of a
canshaft. A separate notor powers this canmshaft The
gl ue wheel assenbly 673 consists of a partially holl ow
W 679 with a rotating coupling for the glue supply
hose 641 fromthe ink cartridge 627. This axle 679
connects to a glue wheel, which absorbs 15 adhesive
by capillary action through radial holes. A nolded
housi ng 682 surrounds the glue wheel, with an opening
at the front Plvotlng S|de nDIdlngs and sprung outer
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wheel during periods of inactivity. 20 As the sheet
604 passes into the glue wheel assenbly 673, adhesive

w0 2008op1BEd to one vertical edge on the frontP&T/dE2007/000550

(apart fromthe fast sheet of3%a docunent) as it is
trans pdtnEReeioRs Wen. Fortits of Preerai mlizn gromsee otlile)urizB.0 a pbduct itom with
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Qfz pPr o@atackRg her than an | nd| VI dual product item

The un| f grm c de oun% N I nternational define

and adit AP S} &F SFReE “‘é‘l’?&mi‘“&“?ﬂ 12 BRERE soq8 s agprgialdng of unique
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g%o O A U e e e (VR0 P oSttt or
spoi | eds g@w@ Flwppr‘*oweomﬂ#eg %ﬁfﬁh@dﬂﬂeﬁo’w@ (eremagioncDY 57 wairp. two-
BB (2DY tobiGhn A6 A hesrtHRIMY iderfifiks the bufifBce @ibi@ntiniad the thaghd B position
@Je&?ﬁh’s‘%ﬁe uié%%&%on ARG, the AL &M&m&ﬂﬁcgﬁ)h‘ SRS s@XDE mm&g the surface of
a Ia/smal roci;bn%m ZOFBt 1stu58%9 po deg;lf ?]one fo -0Re mag?mgsbvéwgen%e m? fB and the upique

Wf!ﬂ% W’é&ﬂﬁy B ires 24hef W%W Ferelitie ﬁ%’gf"e’ that the mapping
icgheba riafyite are ivpiput(cRRF@)isitedigsilitFofithe ameip. AP eadpiteerfagst ¢f@mroduct
@fims ﬂanaBEé Jond RGSa diffeRhi@Egioh @ | SddGersbiy, e @RHtal MBI diredRi-bokbdlithe itern
kiﬁ ulx(ﬁhxdlx%Lsgwe ggy m(%oﬂ%% th(’s :ltg:? &) m&bt}%m&gﬁ Qoec{égoﬁplé)item% |a€t@anon from

are herein In

el RS R 1 51%@;@%“?3 kR 1 R A rg i € orresonaicg
et (e 2008 0BE TP EET mwe@é?e%wageg@wés‘pt i cal

| i ne- ofrhsitegytih 2f50¢ pref@del)i tRgEPC R i pbosedisy tratwe-IP [fenter, since this provides

%déeaaa&ﬁgﬁmp&w@mmw AOFOBa: REDldgonal readi ng, but

ar e qu i d z%rreqsr J:hV}?osl %&% ys% tzo;:ui] %‘]:up{s %mgt@thg ugm‘:tf &L utﬁ[y of the

seriqus|’ E
SEPB R AEE TP IR a’ﬁ&g%‘@%%r%‘{ L RPREE PR prtge e o
aayimerdiet Passi ve (reader powered) R11D tags are
pr 0j ectFedntkrepetaiglity piti betktpade sfs@moarvigitag 4¢2his p petpage tag 4, ie. it has the
abdchiistroedie, |plx§si@d’l11aﬁidtaaﬁ& dehinR& oDMhebdiemend of 2003, and at 5
cents g@%{%éﬂ% E.lrﬁgr d@@iets{?bﬁ s tpeuge??ge E,J?,' 151 %éc% Ludfd@l)t!!r:;“an ommnitag, it

short | ndus
D b s e SE g b o SR oo Pl s s
Offe tRED® teoragte] i @bvn tresifion Fripbveath $ho e dn the sl dpgicgis moved relative to a
Qiypeaahe R tGR reghi, RGChBhATHIS, SARIRGHS moER RGtiviDe thorekibd @ geverate a
ts& oPimdsi@Ghe@SosiBth shibh PR rddFeQOROS S8 b i@t@ o NPre® WP Bdnding device is a
chin. However, this disadvantage is mtigated by the

fact that a read only tag can refer to information

mai nt ai ned dynamically on a network. The Massachusetts
Institute of Technology (MT) Auto-ID Center has

devel oped a standard for a 10 96-bit Electronic

Product Code (EPC), coupled with an Internet-based

bj ect Name Service (ONS) and a Product WMarkup

Language (PMI.,). Once an EPC is scanned or otherw se
obtained, it is used to | ook up, possibly via the

ONS, mat ehi ug product information portably encoded in

PML The EPC consists of an $-bit header, a 28-bit EPC
manager, a 24-bit object class, and a 36-bit serial

nunber . For a det a| | ed descrl ption of the UPC refer

a -~ 1 — . - -~ 1 a ~ 1 [~ N\ A A -
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Integrating the . lectronie Product Code (EPC) and the
d obal Trade Item Nunber (GILV), MT Auto-1D Center

W@ MwseodieT 2001), the contents of which are heP€i/AU2007/000550

i ncor porated by cross-referefite. The EPC is

AT 163 RefrEPsiy of PSpIBEFAAS lFokes St EANSIBG HrimE When i@ phrimaRes contact

28k BPEsca pwl chdgivialtiegie-brgiatamatt vande @de.be encoded and
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khe SCQJMPWNGA\Ut o- TO Cent er (Novenber 2001) the

contents of,
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tebrien 1d9)j qyiofpeephereflvant age that it allows the entire
sur f ac ehegimer ipypRalyeinrtiBd e hhagpgedsr, wdich awpmipsgirvinfiite itk fixed and/or

p%ﬁlé (o] andt be;:gi well\h F=0Ek for uﬁﬁh&lﬂh e oftagk @e @Et&rﬁh br6vide real-time
Gippt e B st BEQS UGB RRTHAL G oL n,e@n%k o Blhing phoolh® as an
& Sﬂ’bc’t

ERET!

- OptmdsAoRt %“P*“‘to‘f"ytpf?é‘d'b}hb axa:éaf walbg%ﬁ dfta 5&1@ tu}gtbgg baufi oiﬂg; provide

voislledsciamidahe. The erinten may gwi bk icepaii of Sﬁ‘smng Sr-itprpy gariphledata ppsed on
%Arﬁﬁ‘eters%mﬁ\ba i1 &geFdafmapu its indat r@aylpeoridcibecheintrgith & base item ID prior 10

§| I m J 5 L: 5::93?35 %mrm%énn@g ﬁaae:wtnaﬂﬁwa{c@crmdcsswél@cm ids.
rra33| ve s may provide a

D e s 5@%%%%%%%%%% 007 50, " “dt

Wﬂ%’@@wﬁ@ in P e BHFEIETROHPe CRRFEPT HY R lfsgo & ot computer

pir epodibd e dfst. t he surface of a product |tam W th

opt i calsmymdiepdab eprinbiigybblsgbi alysdindaperxistn el from the label onto
%QQH@ Légml%,%%gtbhﬁé Bisred, Eb@nﬂg%%ﬁm'lb@mb% afbdGR s form to the label
(f’ ear S_ %ﬁ@%ﬁm ts&e]% Fna%(amr?}ert%gttlrxym %glgegdytbggre&gtqgulgtfom ofa

Surro
|v@bmp zcm cq»dp. or qn@ﬁedmﬁﬂnrwe%mm@mpfa&dﬁ@weﬂéﬂcww B code
dateb ase 1Hieektpoan Balod »oRRIP t=adyr. al so optional |y
identifies its own 5 position on the surface of the
product item to provide the downstream consuner
benefits of netpage interactivity described earlier.

Omi tags are applied during product nmanufacture and/or
packagi ng using digital printers. These may be add-on
infrared printers which print the ommitags after the
text and graphics have been printed by other neans,

or integrated color and infrared printers which print
the omitags, text and graphics 10 sinultaneously.
Digitally-printed text and graphics may include
everything on the | abel or packaging, or may consi st
only of the variable portions, with other portions
still printed by other nmeans, 4.2 OW TAGE NG As shown
in Flgure 13 a product 'S unlque |ten1TO 215 may be

o o, ™ N A N



while the serial nunber identifies a particular
i nstance of that class, i.e. an individual product

WO t@si006liBe  product ID in tomtypically consi sPGT/aii2@7/000550
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212, The tmak ﬁ% caﬁ?bé?d’aﬂd%mp gom Wain BBy fddeBCF or example, it may be

t of the

s HOWR 4 the Bingrip &0 tadoodedt oD BT
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region | D and e uni object 1D 210, and nore
speci f | cam R Pent ﬁﬂ"d ?T‘Eief 23ffand Heandshelsichepoter 252 emmunioste sorn
& ﬂ‘ﬁ?&ﬂé’\‘/ﬁ"ef 26 11 Ehe Profivet stresppiyighm coummuBRad RNt tér Edata 1o & peer
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exifh B ,pro@.&ilsjarv@ﬁ A& xaf) Elc, God 53 il ‘ééml d%t[y[ﬂ \}sg)};een:a bearg ! % locally on

Ctﬁkl-ungl o

A G ek G 20 b B i et ot o
e the region ID contains the itemID, suitably

p"%fl x SnTas-BrsspNpPasEiNTeRRcidhsal | ocati on from general

net page grayttenm hdse Blelifg foks@ifs orNOEAE sl B thad G omgxgthggg]prl)@des the

WURhGUBloYindh &l hNOM, ShSShdle corresponding surfa
ot her, sce re ions identified W|th| n

regi on aI I

the gl c}%a'f B ISFFEGES ©\P8 Fafh OrrRReer-toumiHbly Pfust aggine. Netpage wrms any
R wta rﬁeebeh@ez@@d Breibis® gierlintsgiace bén tAa Wb bdpe, @airfhegrars many
Spplicort [whigh papondeigieso thd Gttt bROtrodCANBEE kiidaiidny mkhelk WREng product
Mt@g&m 1ilaR bR )ﬁ?oﬂzgszFcoLlQ:gtzﬁgﬁmonL @ecEsbsQ}Afa& héhucts; use-by

ol BRI 0l P AN, ARt Q" Bt bty by, owmersip

RS YA e i R B e gioting gy ey mesaging

tarfendirens flqvichrenirrb . dnahecoprpribind ghe prodprd taggiba S9 wndiierdntigred, sgeh as in the case
A dn@itfbréntiangir XCHiRbde oF DITD-LaikeR it aF, a3h thk bitdadiok Rsotoldon navigation is
%LQ@&% &momonaaaw@?wc@ gvhz%y SoniReddf) iDAAE okeAhuoxity of fhe user

as the 35 uct ure,” physical Tayout

&
|
'e 3ne§‘l’eer?§an‘=tw%s ﬁpmm?‘?e’f gegehf ‘{”W% téi&ﬁ"epage sensi ng

deV| c Ehedpyerionyl pryde frs g"éi”fﬁ‘@‘ﬁnclmhelf%@‘ésexw -devtereiswill of

apvrso barppriciagpd thpttthis iyertian rhaln be qubsiiet! inoanaiidr Ditis @llioaitdbraitingfom the

tedd@e df dginberidn] 48 ddihe@ inheQfcontisBWiz AREGs.cOMbi nes this with

the position encoded in the tag to conpute its own

%osiﬁi on relative to the tag. As the sensing device is
relative to a Hyperlabelled surface region, it

|s thereby able to track |ts ovvn rmtlon relative to

p05|t|on sanples representatlve of |ts tlne varying
pat h. Wien the sensing device is a WO 2008/ 006137

PCT/ AU2007/ 000550 40 pen, then the path Consists of a
sequence of strokes, with each stroke starting when
the pen nakes contact wth the surface, and ending
when the pen breaks contact with the surface. Wen a
stroke is forwarded to the page server 10 responsible
for the region Tl), the server retrieves a
description of the region keyed by region ID, and
interprets the stroke in relation to the 5
description. For exanple, if the description includes
a hyperlink and the stroke intersects the zone of the
hyperlinlc then the server may interpret the stroke as
a designation of the hyperlink and activate the
hyperlink. 4.3 OVW TAG PRIM NG An ornnitag printer is
a digital printer which prints onuitags onto the

| abel , packagi ng or actual 10 surface of a product
before, during or after product manufacture and/or
assenbly It s a special ‘case of a netpage prlnter

~ A I T Y o oy . . Y
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and real -tinme tenpl at e-based renderi ng of the actual
tag pattern at the dot resolution of the printhead. 15

wab@spndiat er may be an add-on infrared printerP@ATR007/000550

prints the oimitags after tef and graphics have been
printed by other neans, P an integrated col or A
infrared printer which nts the omitags, text

gr aphi cs si mul t aneousl itally-printed teat agﬁ

°ts_fragphi ncl pde

A e:)ol% n tdeh abel ,57*” OH
pat kitgh ngmaron maysearsy ST Theyart W@- >
=8ns still printed By,ot N

poftt i m«"%&,MWher po
nmeans. Thdgc3@n ormltagl nter with an infrared a

bl ack printing capabili cgn gl spl ace an existing
digital printer used 20-for “Variabl e data printin $0:0H
such-as a conventional tBermal transfer or inkjet 4 - sunlitstve
printer. For the pifersaes:weetctihe fol | owi ng di scussion,
any reference to printing onto an itenfthabet is .

i ntended. to include printi ng onto the item packagi ng

gbﬁﬁﬂ&ﬁ)a&lhlon&rﬁ gd % %Cb% XDI)O %lssonfe J ta%w?:%%&é@éf@% mlL) under a slow

ence t“ (0)

%d“é“a A 'ﬁ'd%suﬁm% wlHErvep @08@) in(igpfwagep| Padipmi wspoNdde (25% in
’E@?ﬂn‘;&a@-’tél mL)veagyjadind Flegy witlp ptiving compom ik vthive predfitate R5forkh eUpon
propledtop bf thSadtifi@al BakbditeGRaNiiRal d Rk R¥paathOs 1 & QINME Shhthalone-2,3-
Bhiehris BRI d £5a 08 wQJaJd&B Jmo\é‘%&hfoﬁdm?&?ﬂ u@é&@{c?ef ety %&%@;Lﬁ ettier
{ X)aflﬂet%ugkqtgrgl Csdiac or arso g 1

e ‘orm| 2 r2n§35° SPBY %‘“Faé%hmdt‘i’ H’t’é‘“ %‘h‘f‘e‘r‘(ﬁ)‘l‘m had
Giplgd offfhe 'ﬁ?"F‘ﬁ’t“@f"‘“’ feRedBmosreons mdsydsows ul sprdd el eaike was
ahattngedifon 3 heal?? t4 feral. P biot/ Mgk mm@:eﬂff&e wASoddd to 60 °C, dituted with
ARk 8138 W) andtfhcﬁ‘rcchﬁa& gHﬁbﬁ ﬂQJuQﬁ/é gﬁar&dwt e'ﬁ‘he‘%lkihaszdue was

%agl%%? gfbl? %‘&aa? oy rm ?5 én;Lp rtll%n a er ﬁbmo %En_g%thp siucéugn Bz%er reduced

RapEbTE raﬁfﬂ“b@e%r&sfm A Vﬁém S S0 e s wighpostone

(30 Spabaet Erxs0 pEp wira ¢k oyl vetolR@S+ 50 @ radaNctppther, (2 £ SvenL). The

;Q&iﬁ thmsi ’F‘L L2V de c&{&w@& It o hxwwa tﬂnd@r Q@Secuh& &Ml {30 PE QN 1 o

r| nt
%Qﬁ%le 5e emﬂ’slgr[])lgﬁfp e succe n@%ynf(immg ﬁng@ﬁa”ﬁm
M@Fﬂ?&ﬁ%@ﬂﬂg%ﬁﬁmmwm@l nk cartridge or other

storage nediuminserted into the printer may prow de a

@P RSN anibbiHa e, d:&t@mtdcﬂﬁmedxﬁc mlsg B ocba@eou 6 Rl HaEI0% oleum
%? Pngt%ys sltgvp & lgns Iwgnraent ol%nm g mo t’cgl& rob%al undcr nitragen

or T ecor uég 3B A Ter nat | Ia

%*quwhrrc Wfé °°ﬁ¥’1°‘i’ﬂ“é’f‘h°rf’ﬁ‘§}‘6’é* ‘%’é‘ﬁ%‘l‘ ‘é‘”“B’F wpsTp i prebeaiod e bah
80 P Cand stitrid pighis tereematu ffr @ b finringnehich fibethe rpirtg becygbradipmogtaesus viscous
GBIt SSena TR shetd RGotipd hikthre Gas %8 ¥ PB¢wdtdd BatLind Gehe-phopnbia® mL)
‘Q@ Eﬁeﬁ.[%&iy‘vﬁq dﬁo;!;bu& A Xkl f’l% Hﬁxtufé vIal‘:ﬁen' 8P lineo HER D16 mr) usmg more

EVI @n ! waas outrtﬂe 1ducs xﬁ the ?cra/cu%&( %an Sm{ﬁl gﬁ%ﬁ'({og g‘b} was then

prese n
qﬁéﬁd Waemwm@r\veﬁﬂewwaﬁ RS glagifunngl gnd fered vy depgupvity affording
s datk beowp solid tuglra yellam/biome filugke Tha molid phd vistled doquentigitydieth ether (50 mL),
R&eE/ethek Q210 N0 clIftahBdineC@®Rn) tms; Abkioh Btk UElRced pssded Fink Bsulting solid

(rlf f‘ %%" asfhe: &g‘g ?039 Qagﬁlnggvaf %Qggx%ngﬁ’e%ﬁ(@ 3, 16&:111.)*1‘5? 3 days snd then
% ?DS%OIH’?%Q %Wﬁ;gﬁbg@ rs‘gl Soléda(g?a%q ZOS%chv?g]comucaPy:eld

99b%i prity preprdiskedo Joteptipmesic ntrntmtl)h‘éi NGt (- BVISCY 5T 07,1848 (4B0He 76 =72
of printing the product |ID conponent of the itemlID
in the formof a 11) bar code, or of witing the item
11) to a amicable or wite-once RFii) tag. 4.4 OWI TAG
SCANNING 5 Iteminformation typically flows to the
product server in response to situated scan events,
e.g, when an itemis scanned into inventory on
delivery; when the itemis placed on a retail shelf;
and when the itemis scanned at point of sale. Both
fi xed and band-held scanners nay be used to scan
omi t agged product itens, using both |aser-based 2D
scanni ng and 21) inmage-sensor-based scanning, using
S|n1lar or the sane technlques as enployed |n the

. A~ an I o A~




with related product servers. For exanple, stock
nmovenents within a retail store may be recorded
wo o@alobea3pn the retail store's product serverPCHhAU2M0M800550
acturer's product server®may be notified once a
pq‘?z’g%l’f&gt‘*g F‘Fe‘ﬂ‘n J§7s= 729515 37 Hz HA): 820MN (TAGRASEDTNEFRAGE 10,19, 10.25
| ERIRCATERSIA  pI3obiu6 (45 ¢ B4 whose | abel | i ng, packagi ng
or actual surface has been ommitagged provides the

d 2 VEh s bALGEAGE L Y @s any other netpage.
z; There I's astrong case to be nmade for
net page- conpati bl e product taggi ng. Netpage turns any
QF%‘PW%‘@@&W%@@%MNQMW%I y differentiated
graphi cal user interface akin to a Web page, and there
are many pgld . ions which map nicely,Onto the
surface of a pr geict . These appireatr
obt ai ni ng produd# inforf&ti on of var
' ti di® cooking ing

(nutritiopal. i }iTokNe f ¢
reci pes; spd fdichs; use- I MG
instructi qps;

$EYW ci ng

H
MU

. notices); pazag/i pS; T entering
conpetiti ong, Mg, gi ng owner shig@aér eg=st rat i Qo
query, such™as P toh§ %ase of stolen transfer);
provi di ng produtt feedbdtk; nessaging; Rt P Adi rect

device control. ¥f, on the other hand, 6 he product
tagging is undifferentiated, such as in the case of
an undi ff efpRi’Fay ed 21a barcode @ o) arried item

ID, then th Bur of i nformat P¥h na at i onming
transferred tow ' et | on del devi ¢ ,Z\/\,hich
may si gni {758 s & ehe G Vol he user
experiencelo] ed ‘soph 0 he

delivery de&e er interface. sb RVEhtion will now
be descri bedvi'tha{reference to the foklpw ng exanpl es.
However, it wll 6530 course bé&*appgesisabed t hat

1o this invention may b&Zmnbodied in many ot heFf or ns
wi t hout departing from'rgt‘@oss op_e of; tﬁe i nvention, as

defined in the acco@‘ﬁ yi hgy€ am/rncﬁm.'@ exTnles 35 Exile
1-1'reparaiion oflip r"gyk*a I u v

naphdudocyani net ef r asul.f anij gs YO 2008/ 006137
PCT/ AU2007/ 000550 42 %B&Q* 9~ s NOR 30%
olewsn NNOCH | cNtdu 51@1

rxg -N\ \ o ~~

G YOPOH N N N 180-1906¢C, 3 4- 80% S020H 3 4
qguanet at F" - CHz ; PWHS Ove Schene | (i)
70

Gal lium(117) chlorid : 02 rmel) was
di ssol ved i n anhydrous. tolue m.) under a 'slow
5 stream of nitrogen and then the resulting solution
BPBaEUBEs 4 N 1 ce/water. Sodi um net hoxi de (25%in
h | A L add. owly. Wi th stirrj o
e R R B L R
15 GGt @) B BT ST P ISP Sl TEEoR FEeesams
hopeswebwTBbarethanyl €561 6135 tl.Ywaa midedtihiewipitggint sklipdng the sugr@sant liquid was
et FOR st dtk @R RE8175)2 QL)tJvaga@ﬁt \l)im\@asng?dﬂsgaud was filtered off and
| : [ e cO . :
Bl BT W] B0 PR ol dip 0 o fl 580 e it vcwa,
TR Al s DR FERBRNEC ( RE g E R O NMR e DMSOLRHE (BH. dd,
20 JOne% 6.8 He HBoHURAL?, RAU4HQAdirst J7} + e2iHo HO); §.1564H, @ Oti7317.8 Hz, HA');

m xt ure becane honpbgeneous and | ess viscous and
stirred readily. Heating was
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continued for 3 h at 190 C (internal). The brown/ bl ack
reaction mxture was cooled to 60 C, diluted with

wekios/ef1ier m (150 i), "and filtered under graviPGI/AU2007/000550

through a sintered gl ass funffel. The solid residue was
PESHE AWt T Zrdn & STHIZFFO RSP (BF( 60 =118 By, FRh 6 D:186H 388 (4H, d, J;;=17.2
fly BEheEriopond, io (e gk 5.7 e, H); suetn on«EnRdes. reduced
pressure. The resulting dark green solid was then

ner ed ressur e Wi th
ggggt%gﬁ}g %%f% §£€09"" ‘e'" ‘% water (2 x
W c éfpd%“W“%w%L) ack d4 APt hye ef-Her mpg) om0 18-
ﬁr#z)thlcym{!{é"« Olmgéctens @BIH 3 MNawe: &i17 mdnl) @ete trizredin GHejtanplMEh@Y for 20 h ar
i e @cthOehick BhEthe Ricfidh MAGH WRndthoBdeneckd OrHe nfu@fe as Ritued

o [ Vil
klglpch m%gyiﬁ Eb:_"ti &1¥1 E)orr lg%O).I(‘l)l/t ri etn]'l]‘%]vaé I’dfé:?)med dﬂ: e&ler (20 L)

mﬁﬁ‘d‘%f%ﬂﬁ sd yes fdh’éf W 02 b, g ether (2 x 20
@Q)%’I"hc Mmar(upm)saltm sitpined 9 a(g;epn)powdzr after dtying under high vacuum (252 mg;
mhhhahowmsm atingaldanum metiarast kit By sene o ieo-31 (248, m,

1§33 rgm 9. 99%& [Ift' &, y\as 7J e%t}&dﬁw 8%'3{3319@% 99“1 (427w, noy.

%%%% ?%H Prfi i GA r D3N e e o 116 6
at nosphere. Upon conpletion of the addition, the
Fe L Prb iR bR i) NoCompirams kampred to a pr eheat ed wat er
Q%&;ﬁg&ﬁ% ﬁ%?t%lot@figne%trhﬁlfoﬁg 2@ 4 mi’ agt Woﬁtahl'f ﬁbtfq@démng 32 mr;

| | |
g %w A gfr&d l%l Qfmol (gﬁeé, hlflor%lj]? g room %ﬁpe?aggeg%w& \Hﬁch ume the
ﬁmrwwmm&&mweq“ﬁ B 891%? Wétd@'}‘ed EFan PRl rher i precipiared
Q)iupmrﬁaﬁmofﬁ(vdﬁhmgh)th e algs(2 adilel). Sicowkginewasrenovel typiTirgghe solid
&%@ﬁhmf@}é:@r b0, b LGS nlREA RO sbild] OhedetiQRRAGmonium)

%a%g wrazag%%ecahnéesrﬂ% omru}% andzob%gdo QJ (gag'vgqgr (%O)m @J%?Vaﬁﬂ sgyxg sparingly

he reactlo
okl ey gty fives G W@rw;a)apaobﬁ#eﬁ GO w134
tshieme, ¥ ¢ 20 HE 86 D;4d8 (68, ra HE D0 (olchr dd. ds 3373 AR Dahy, 800 (4, dd, J s
L 'JJ tehed NGRS 48/@VI 17205 § ondiagis); 2 sBhSEE.daL K= DT BXFSE); 10.10,

%She&gggl é%eulﬁ%ﬁrﬁ  f{ddsk 3Ry, The solid was

ether (50 nl), acetone/ether
(1, 1, 100 u-L), and ether (100 nL) with suction under
mdmwapfm%ure. The resulting solid 30 (13.4 g)
@fy&@@gadiuwnagthu&ﬁehet&umgmnwaw dro #es 1¢hemoly pidripidgrolp §0-596 g 8.75
s'ltrc l'e/ JB&E m(nikméml/vaagp(sm 175041L) SndG@Y e AGing e mixture was stirred

AL e I‘ ed F it as-di Aiie@$1 ether
AR ETFEAR Y d0E 8‘93@“’%%‘} hasd I“’?ﬁ%ﬁ‘% B bl e

Ji0apiey; svirreg Gt H R Wmﬂ’d’él °&|“h‘§§m oTh58 EhtT oe

fintiiinoniS:S0; 120 MVIR wesl addpiviity stizrivp. gThe sglidowps (Hiped g, waghing with
Zuhﬁ/m‘eths]st §0:56; 371 ﬁ) m&&r%ﬁema? mmzmz A\?ﬁfa meth@rol/ether
F?O I_% W, “Piltratioand diyin or el e tdﬂa)mdazo!mm
i@tg'%asa ;‘:ﬁgw@ a5, o) S e (%&)ﬁsﬁ%; i 1259?45%? (aH, 44,
Iodd &) = B8 42(4HFirr m HAX ki 888 157¢ He GO R &L r s, H2%);.

1004, NoNG.2 8@k 1aS/, e FTHAR DA B (iHals miéBcr i bed bel ow. P' ne
00,$ / (Uo Na)Qecas /' G PYH (Uor Na)(c) NN Dk ap

eec%n egec»}zo Amgnw‘ Y ‘4”1“ or Na) O
Ao goes / NH/ 91
saltwasmadeup i a1 ok vehiols acoording 7o Th

ble 1.

C NH Me‘MGFOfW
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N (a) Teffapyridc' niarn 5 Hyfiroxygalli um

napht hal ocyani netstrasul fonic acid 4 (189 ny; 0.17

FPREE suspendéticl & Gpyi di n Wmmer(%wzgp Tﬁfp};@W

mil). Sthy&emcklwsll 11 ed @t r oom tenpelagsure—f-or—+6—h-guring
mhlmhhyjeh;@ycglhe rigaction mxture, hecame hom)(gé eous.
Etihey, ﬁ'{iﬂgnol (86: 14, 35 nl) was-added to pré&fhitate
t he t and the supernatant |j%tid was decamsed of f
bechE’F‘é“’aher/et haddl (83:17, 12 4%) was added|wid h
st/i¥#i ng. The sgl7ad was filterfehsOf f and vva;pgd W|th
et/ Isernaidravory (3550, 2 x 5 nl),.and ether (2 §<
Af t@rpmggnng under hi gh vacuum 9 the tetrapyr i n| um
was obtailned as a green r?vvder (136 ng; 569 .

Sal

tH° (d6-DVSO)Y “d 7.78 (8H, dd, 20 J = 6.3, | 603 Hz,
yWategr ) - 7. 97,1 78. 00 (4H dd 63.147, 9 J,,6 —ssfe 2 Hz,
H/): 8.25 (4H dd, JT°= 8 HzHA W

2090 808127_@%9%3%%9@@8%%%fordm gty Py T

H2', H6'); 8.84, 8.98 (4H, d, J6,7 = 7.2 Hz, HB);

10. 10Theyultig cles @eﬂzgolmawe ghinted 0n @least Batbbhbdzyatibg ket paper (143 o)
3 2 Bpsorll ©61] Bkjétdpipter Sand HHdy) the (efgotance spectra were measnred on a Cary 5 UV-vis
dRtdoptiioftet, Bestlls @2 a6ch &MGhaS 5. 4. AJsi ndee-7-enium 9 -

Con'paarc ive sanmpl e 5 Hydroxygal I'ium

ht hal ocyauinetetrasulfonic acid 4 (348 nmo: 0.31

m ogpels  Gospognd [ nkxehioki oy c| §pming ()] dmiFest Yrape | PIDBT]IQ-vand
306 ra(g; 2. 17 |eombiraiomr e $tirred|in methanol | (5 nmg.

br 20 h at roem)ten'perat ure duriing which tipe the

H ozt hn O 1
act o m—xXtur cuuuc Ilumacntrm S—The-p-t-br e\
1

%L&t ed] with et I%anol / et hef | 25:7%; 20 nlL angzgtl ‘%’bgﬁm
@30 nfn. Thé BFer nat ant P54 deddnt ed| oft pther 9(02(?}“
13 wad addedBdhd t he sol fuddagdes | #il| t er 68 of {61 803 o’
Ay ngj s th efleawol / et her | 688: 50} 42 X 20z L) 6.8 aN92 nm
L her (2ox 20 | A DBU 41 ca12 |77 (744, 787

am”

8 Pigure 28; " Pigure 29
Table 2 Relationship between amine component of tetrasulfonate salts, pH of ink made according to Tabls 1, )
and position of Q-band

From Table 2, it can be seen that compounds §, and 7, where BH" has a pK, in the range of 4 to 9
and the pH of the ink formulation is between 4 and 6.5, the Q-band of absorption is greater than 800 nm.
However, for compounds § and 9, where BH has a pK, greater than 9 and the pH of the ink formulation is
greater than 6.5, the Q-band is significantly less than 800 nm. Accordingly, compounds §, and 7 are suitable.
for formulating inks which are not too acidic to be compatible with conventional CMYX inks, and which
retain sirong absorption in the near-IR region above 800 nm.

Other amine salts of the gallium naphthalocyanine tetrasnlfonate 4 were prepared analogously to
those prepared sbove in Examples 2(a)-(d), and formulated as 2 mM solutions in ink vehicle A, The
resulting clear green solutions were printed on Celeast matt photoquality inkjet paper (143 gsm) on an Epson
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The tetraauunoniumsalt 9 was obtai ned as a

green powder after drying under high vacuum (252 ny;

WA 80B/00d1B7 NVR (d6DI\/BO) S 1 1 1.2 (32H, m H3'
):#63.0-3.1 (24H,
Wﬁ‘am"aﬂv“"# B8 g P IB('-V:S sﬁw@photometar.
5.7 Hz, HB);
10. 10, 10.19,

t@l "““Hﬂ“‘%’ m‘g‘h@fg fgﬁﬁemwe( ﬁ%’d
r?fsﬂ“rm&welsngﬂemH dd, 47
8.84, 8.98 (4H, d, Js.

Ll 1) - 1_171 e

7.2, J$,,
7.2 Hz, H6):

in,

1.16. (4

, PEVATI2007/000550
112

1

Al, Jlg—\.)_lll‘ll, ||_|./, 1
S, H4). fém(c) Tetrakis(tributyl a%mrun)

Conparlati ve Exanpl e Hydroxygal | i um

étnk_ vehicle

Q-band
()

répht dHoesabiniclhBrdicas (PARE0) ¢ aci k@ (905
ol ) | arichahdldntidt yI am ne (2. 32 ni;
3tgh I r e@ipldbiet hanol (96% 5 nl) fo

er%?]uure .dur.ing which tinme theg
becane ormmg‘e“cneous The sol ution
ther | TIO0®i5 and the precipitat

Bl t en @ dfdroxyeagiritaglanine h nore ¢

r414 75 h
reacti.d
xs di | ut

dd solid

tsher (2 X

n@) U)
room
rf\mxtur
ed with
Avas
25 m,

r 802 nm

49.70 nnbA[) Ver @ yo,

§94 nm
798,740 am
805 nm
794, 738 om

Bxress oandine was renoved by stirr
Lgt rahyg [a#l in/ et her (70:30, 40
filtedi the solid The 795 nm

t et r aki s(t ributyl antnoniun) salt 8 was dried under
hi gh vacuum arfdblebtrestnechicaspatiegsfeder spanilesal730 ny;
49% . This salt is sparingly soluble in water but

readi ﬁré/m %bi%%olc ¥§x%e loddn Eﬁtfiﬁﬁeli %%{%gn A4 chDx':\x%c)mhy g4 D Brovide

b i G o bl i g iyl scpg's s S ot
Jemg rati ag:lggemuﬂ ug_sux)able 'pncg!psult gn gglgexg%nt]_blucdyft. Howgvef) the—use of fewer
ddpiv@ents of a2sublmer #4%) can 8tilY Bro(idbHnks ddying) §d-dhifed Q-Bnds. JERmAE 3() uses
&b&yhﬂﬁm xkﬁ)mﬁo&f&‘h an8 pg&de@ %Jfgzvnulghon\];@mr% a Lzm% aH%GS JE@)BW copirast,

e el b el el

Hydr oxygal I [ w napht I taI ocyaw net et rasul fon| c aC| d 4

tamicc)ordmg romﬁn m@ armel'pamﬂd Iwmi;ﬁxom&ﬁomphm:o@ame salts.
p&)exaagld b SR hDe: &ﬁ%&'t@%&{ﬁe@% %k vghﬁmvg@aswlm QcEL@Qd using

Ayl 2 S PRl s ope A S e Ty P Ryt B on o

fwyﬁﬁfﬂwgﬁwk@&mﬁwthwmwfﬁmﬂand then allowed to

stand. The supernatant |iquid was decanted off and

ENERimBEIRG dobit DR PRbsultmR e 20 nil,) was added with

el sdicbebiRldic ad bswé,%a&l, g@zsmw L@m&e gfczm\ﬁg%wgmc LioAc. This
A

Bt B et Bl 1 £t B fgpsn e
{147 pem)) Thepefleqpqunye saw@mshﬁﬁl ¥ S0P frcfpr Db ppdivripgdtlithépe on and
dry| ng under hi gh vacuum afforded the tetral m dazouum

ml&smuam%ﬁﬁmmmer (1.32 g; 76%. 'H NWR -

Ll S B 218 ) % Bl o
%"Y#a'zdm%'“waf%”"ﬂ@w dé”""*“‘?“‘? ?f-ﬁ‘s B4 Cleapgrey sopuify, (PR3, 7)§hﬂt was

iqag the dolid 20

Ll) for ZA and 203 n

Pited on CeledOnatt Qhotcli@ity Sukietp@pe XT3 (b, Wy refectance specuny hadiX e 803 nm.
(4H, br m
| NEE

H1); 11, 13, Ckample 3 Prepay " r of

li4).
C nl umx% s 40 A

%‘%ﬂ'—r‘n‘%‘vehl cle

according to TabI e 1. V\D 2008/ 006137 PCT/ AU2007/ 000550

45 72-pyrrolif4luople Vehicle A (9°Wv) Vehicle B

{/'pw v) Vehiclo (%vly) Ethylene glycol 6 5,45 5.45
ol 21.82 1.82 5 4.55 4.55 Gycerol 4,5 409 4 b9
Urea 7 6.36 6 .36 Surfynol (SEO/OH) 0.5 0.45 0.45

1, 3- propanedi ol 0.00 ethanol 9.00




Water 75 68,18 68.18 Table 1 Conposition of dyel ess
ink vehicles for salt derivatives $ The resulting

web®@aiogseen sol uti ons wer e pri nted nu Cel cast POEAU2007/000550
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t i,nkj.et paper (143 .gsnm) on an Epson CB1
m *‘9"9‘%% i %8 ﬁﬁe‘t“ﬁ‘é Ytaﬁ%“néw Bt Misgdeus may hvedventageons in
d[;,ﬂgé1 e aw% ?ﬁ opEsEs\AF dor tmipe dte o edomereiiaRteristios of a salt. For
REYHl &0 ByampleiS(he rthei dired addbigon 2of wmm Qe chifise
viedtligbBUARoR&n) 6dB)9 if VL BE formufh ceid 1 e

1‘R Ec I'%o ’ﬁ'}"
one = =T340 grgehifihe Q-band 1o
g%g%mgaﬁ%%%ﬁw“%y"z "fé’u;”r\ﬁﬁ‘“%‘ ”f”s?%jﬁ g"‘&“ﬁ” WoTeee  3(d) 7
BJ’]T) rndazole 4:1 6.8 6.1 803 urn'" 3(c) 8 C (2
IR Gultpric.acid + pnd sragistrdbotigmmontymyalrd A (2) DBU 4: 1 ca.
Szluwvo%wtmsm@wmd & il YurekABbutiHingioniem?29: 4@ LAkl Rude ©) were
Raked tin thnsdos B shedk \weeiblean Tﬁﬁ'esﬁlﬁﬁma'eg&tm Qrumén.@&'&@a'&%ﬁ Qna 'icast matt

; . Tabl
B e P SR bl v anlrr oo

conpounds 5 and 7, vvhere BH+ has a pK, in the range
of 4 to 9 and the pHof the ink fornulation is

B@Wﬂm adid a/frolkG(LTptyhiRRontdmpangl  Of ]QJb&del er
t—H has a plus greater than 9 and ﬁ‘é i nk
drmulation is greater than 6.5, ds‘ﬁ"gm
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Pirejyealr ie duavsiflo Golis? yil) @ miaes @ spiidp Aee easatABVIEM | With respect to the
Rpana. ﬁ&u@ (7 gz(v_di_ ) cledd @ﬂenfsaitam patags! masms?prﬁM anilreu%sk RADShdRality
I, res [ sol utions
,&eg\éﬁl‘ 1&t‘g ’%%‘1”8“55 ik hfag)\ﬁﬁ!g({% |t£’> i nkj et paper
(143 gsn) on an Epson WO 2008/ 006137 PCT/ AU2007/ 000550

46 IigdolinmkgiiGandaedingdd and t han the refl ectance spectra
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W By &@Wﬁ%&eﬁk@sﬁ% sapRpihg fade by 30%

mcymdgoa lighgng condmom Typical indoor lighting conditions are defined as Qlumination under
a lighting intensity of 500 lux for 10 hours per day.

LI

Lightfasmess Time taken to fade by 30% = (70,000 lux / 500 lux) x (24 h/ 10 h)

Time taken 1o fade by 30% x 336

Gallium naphthalocyaninetetrasul fonate salt LConcentm!:ion in ink l pH of ink l Lifetime
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a further advantage of the present

understood to be a result
macrocycl e being | ess reactive towards singlet oxygen.
i npl e 7-Ozonef asness 10 I nks were fornul ated froma

variety of salts using the ink vehicles Al B, C. D, F,

Hor |I. Ink
above.

and |-

(9 v) ethyl ene
glycol 1.82 1.8
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vehicles A-C were described in Table 1
Tabl e 6 bel ow describes ink vehicles Db F, H
Component 1) (olowv) P (%vv) U (%Vv)
5.45 5,45 5.13 5,22 diethylene
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"A1.36 nfa 1.6 (F

2-pyrrolidinone 4.55 4,55 4.27 8.70 glycerol 4.09
4.10 3,85 3.91 wurea 6.36 surfynol (5EQ QL) 0.45

w@zabs/oamaﬁ 0,43 1, 3-pro, paacdi ol 9.10 8. 55 8, FOI/AU2007/000550

8 hexanedi ol 5.98 - 1-propafol 9,00 water 74.5 70.1
Tabl e 7 Conposition of dyeless ink vehicles 15
CZonefastuess of inks printed on Cel cast matt
photoqumkmkymmﬁﬁwﬁ&m@ﬁﬁs&m@éﬁgmhg§n) were tested as
follows. The printed sanpl es were exposed to ozone at
a concentration of 1 ppna until the intensity at 810
nm had decreas¥d to ZQ% ° '' denotes a §H'na
for sanples ad reached 70@6|nteQ§|ty
sanpl es had i ity >/0% during the\test
the ozone | ,
data. WO 2009
Formu] ati ott Cond

TsOH A 1.36 n/a 4
4.8 (1) 9 A2 7.7 7.
13 1.5 4.6 8.2 (F) 8
5.5 (F) 8 B 1.36 n/a
2 eq AcOH B 1. 5R5A 1
.5 n/a 15.8 7 1.
(F) 4 +54 iy

2.
5

2.3 (F) Tabl

accor di- o?;
accept abl e

naphthalocya ~F
present invention are excellent for use with netpage
ateteiMyper | abelh systens. These dyes and inks exhibit

UEEGMK&. absorption above 800 ran, good solubility in

Aol fsa&{w Al LR utop D@, S AR Aol @UErHbSH Rl s an
mteger ﬁ'ogn% to 1% and R® is H, Cr.galkyl or C{O)Cy.p alkyl;
R! and R* may be the same or different and are selected from hydrogen or C|.,2 alkoxy;
R} is selected from Cy.p alkyl, Cs.jparyl, Gz acylalkyl or SIRORMR;
R is selected from Ciaz alkyl, Csaparyl or Cspz arylalkyl;
R, RY and R* may be the same or different and are selected from Cy.y3 alkyl, Cs.z aryl, Csg0 arylalkyl, Cr.po
alkoxy, Cs. 2 aryloxy or Csyp arylalkoxy; and

cach B is independently selected from a base, whersin BH” has a pK,; of between 4 and 9.

2., Thedye of claim 1, wherein BH" has a pK, of between 4.5 and 8.

3 The dye of claim 1, wherein sach B is mdapcndemly selected from the group consisting of a
nitrogen base and an oxyanion base.

4, The dye of claim 3, wherein said nitrogen base is a nitrogen-containing Cs.i2 heteroaryl base.

5. The dye of claim 4, said nitrogen base is imidazole or pyridine,



liglitfasiness. Mreover, these dyes can be prepared
in a high-yielding, expedient and efficient synthesis.
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| R-absor bi ng napht hal ocyani no’ldye of fornula (1): SC7
Bt BH+ 03 Rt R~ Rz N,NR NMN RL R N N BHA gH+
R® t Z)Thrdve 5f clahved: wharpin shill bgan(a bl is 2 AiberdyGedRe, axi al | i gand
selected from-0OH, halogen, -0Olt.3, -OC(O R or
- X Cl i 1he &5ERGLX MHRL S i ~dnteger from2 to 10
apgl, 42 1"‘; s H % & S%%%?f”%’éggﬁ‘bﬁftﬁg *BCIQIP’ Wiiroin g selocted
A2 nﬁ?a%% HEV A B8k fferent and are sel ected from
hydrogen or Cl.12 alkoxy; 10 I'C? is selected from
Ch. 12 Taddgyéf cloi@sl, Bidamydch B (S dadecar yl al | ryl or
Si(lt.X)(R "}(Il ; Ris selected front Cla2 al kyl,
S-12 - CX 12 arylal kYl ; R', RY and Rz may be
?ﬁe SQ%%M%ﬁggfgﬁg%gﬁf@§h3“3 el ected fromd 12
al kyl, C5.,2aryl, C,.12 arylalkyl, Cl.12 al koxy,
C8- 12 Thardys Blgimdrwi@gin R’ ad Waalblbiey; and each B is
i udepoudently selctod froma base, wbom n BWhas a pK
of;. be ; . ~ The dye of claim1 ,
wher ei n gﬁﬁﬁgggggg?éégaﬁgmbetmeen 4.5 and 8. 3. The
dye of claim 1, wherein. each 13 is independently
§élecﬁé&bﬁﬂﬁﬁvﬁﬂ@%@ﬂﬁw&mﬁbmgwbmﬂng of a nitrogen base
and an oxyavi ou base. 20 4. The dye of claim 3,
wher ehRingaid cdiphfiRGaRk BRAMRE foSlad 1NikdeA SRNHOAM T k]
Q§.Iabeteroatyf Hgge% 5. %he dygwofgclain1i¥kgg#%%$°ﬁ4m
nitrogen bast is iruidazolo or pyridine. WO
2008/ 006137 PCT/ AU2007/ 000550 51 6. The dye of claim
34 whée igkiet proer ebmprising A prihedd ddfidicguraunicipioeitiat ledsw@ndiskeservor,
Feherdih@id diy@st 6fe ifklrRdérmirGompalteinei: Sakdraeg haxylzat e base
i 8 of formula RC(0)p-, wherein. RSis selected 5 from
-is alkyl. Cs-12 aryl. ore .t2 arylalkyl. 8 The o
b o S eate o e i e e Bl s Bl socopipg 10t
dge of claim1, wherein each 13 is inidazole, 10 10.
The dye of claiml, wherein RL and R2 are both a 11.

The dysunehie Glvak Myl acclitE 1044 MiilpSs 3846 3) -

17. A method of enabling entry of data into a computer system via a 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 Jocations on the form, the method including the steps of 4
receiving, in the computer system and from a sensing device, indicating data reparding the identity
of the form and a position of the sensing device relative to the form, the sensing device, when placed in an
operative position relative 1o the form, generating the indicating data using at least some of the coded data;
identifying, in the computer system and from the indicating data, at least one field of the form: and
interpteting, in the computer system, at least some of the indicating data as it relates to the at least
one field,
wherein said coded data comprises an IR-absorbing dye according to claim 1.

18. A method of interacting with a product item, the product item having a printed surface containing
human-readable information and machine-readabls coded data, the coded data being indicative of an identity
of the product item, the methad including the steps of:



15 12. An inlcjet ink conprising a dye according to
claim1l. 13. An inkjet ink conprising a dye according
W 20080&i181 1, wherein said ink has a pH in the PaEnygB2007/000550
4 to 7,.20 14. An inkjet prP%ter conprising a
(P nt FERTe H PHRET EIHEA Fnt Fuis diviemmeietiedais reeming te fkntity
oEbserodust item, thedasing demics wked plated h eaptratiyfy@sition keld@ICthy/@bdct item,
QENERHl HE Gicicingi dBIK hei otiledde sodfe 60KedbdagdataOingl @i M 12. 15, An -
(@)K ALk A BihpuBhdditdefleiR Tk Aifing A8 ekl semting o e
cartridge conprising an inkjét 1n accord?ng o clarm
f§¢f§§m16. A substrate having a dye ,according to
Ehesyimirid cqfpdip'e caprisetie Fedrerbing ye agcosding heldimdf  enabl i ng
entry of data into a conputer systemvia a printed
form the form containing human-readable information
and machi ne-readabl e coded data, the coded data being
indicative of an identity 30 of the formand of a
plurality of |ocations on the form the nethod
including the steps of receiving, in the conmputer
system and from a sensing device, indicating data
regarding the identity of the formand a position of
the sensing device relative to the form the sensing
devi ce, when placed in an operative position relative
to the form generating the indicating data using at
| east some of the coded data; identifying, in the
conmput er systemand fromthe indicating data, at |east
one field of the form and 35 interpreting, in the
conputer system at |east sane of the indicating data
as it relates to the at least one field, wherein said
coded data conprises an | R-absorbing dye according to
claim1. 18. A nethod of interacting with a product
item the product item having a printed surface
contai ning 40 human-readabl e information and
rnael ri ue-readabl e coded data, the coded data being
indicative of an identity of the product item the
nmet hod i ncl uding the steps of WO 2008/ 006137
PCT/ AU2007/ 000550 52 (a) receiving, in the conputer
system and froma sensi ng device, indicating data
regarding the identity of the product item the
sensi ng devi ce, when ptaced in an operative position
relative to the product item generating the
i ndicating elate using at |east sont of the coded
data; and (b) identifying, in the conputer system and
using the indicating data, an interaction relating to
the 5 product item wherein said coded data conprises
an mabsorbi ng dye according to claiml.



