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infrared (IR dyes, in partic‘ul ar z r-1R dyes, which

S are synthetlcally acceSS|bIe in hlgh yield and whi ch

are di spBERAYEME

devel oped primari I y P _ df Bl nks corrpatl bl e
W|th CMX K inks, and for optim zing IR-absorption. 10
i8S und of the Invention IR absor bi ng dyes have

5l i cations, such as optical recording
syst e"ﬁ‘L“ ProgepigspR¥gaFionri4iss torjggrarcel ([B)styenyin particulg @par-IRfdydst vich pre
vafhecaaliy deoppkiblt 0GRy and W ki a2 @lspeRyl it HA4LARNSI BRRL has been developed
Pﬁdlaﬁly' 5 Grovid¥Prk G Jo)ﬁpatd)l& wtltlﬁimaag& 8] Qr[uzmglg%bs %t R on

used in these applications to have strong absor

in the near-IR at the emnission wavel engths of
Barangdefiedngentionser s (e. g. between about 700 and 2000
nm  pRebebabiys vetwesns abiivetons 96 A ngical RGN AYstemd, therill writing

&Qﬂéy@ &Ler RIRROAEhD Qm&)% @yapplfc%nsw Tyﬁ@h)l 1t W @ sirble for

(48 it il i I e
il aFFﬁ‘d?% TR 1) )4 708%2 “B‘fprﬁbeHMngb°Ptﬂ°q aﬁwm nm). In
sniiedhregpsdingytgoprelogygod epkeple. Sifliem gjerpiripry erseaidelCpdis) prdrgifum pldfsphide
(thR) HibdellasérsvirOvifentuben Bs gt squcksnt ed formis particularly
| mpor {ant. mp% ﬁchﬂaﬁ oiﬁxm ﬁ uﬂj s&bi&%m&h@é&m@ [c}¥e) §1d retrieval
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e Pﬁ?“&w‘b E?“"ﬁﬁ“tbﬁféﬁﬂﬁ%l?'” md@i"d{f@tpw de’%’r?t”a faﬁ‘ F Wl privstried it o
sdpuitr pradet gl odiaig informsatiotebansths Arsindt.chenh b it Ydentipyy prigerioelag odes are
Badly 60kt 106 viditSd bkl ifk, 13 AdcRludknd vikibin egst ok a\dafdeP T scanner

%@a‘ﬁ co'm%%a@ﬁgo gﬁés?r?etge?aé&lé haElag w¥ic§én9z's Bgnl dr 83 i) g&'!&u?ee and 3

anner | cal
PIgBgl o gogie o] B }ﬂﬂ%’d@ i oGRS Ty g
FRHPPL WERB0K6Ur ce and a photocell for detecting

I‘ ef | eRdvedkrid qfiat applBitias ki thly edmdagy («abk@ril opginghiels Hasirable to have

@bo M%ﬁhg@fe%ﬂﬁ§ Qﬁﬂtéa% bl tnk tﬁa@ﬁ uwi@m@me Gnaided eye, but which can

ecte mg vvever [ n ot her appl ications of this
noI ogy. €. g, secur| t [% is desirable to.
have mtﬂm"’tﬁ’t“ﬁ’e‘?f ?’?‘? FPY‘@T?I‘EJ‘FIQS WﬁWH@dmﬁm‘m systems,

prdiespbaiadly (uictpdze "z ‘EerdbH AT systomd. Nupags dyitams tro the fvbieat pfaineieer of
BieRlis aldphtendbiipRiiiofiAtBine 0P PhihReQIhEIS thbl 16k Fefekdhoe Gutich Biovd dn@ifall of

_ »h‘:‘a?uﬂc‘«”ial %mjmgpﬁgmg application of detectable
invisib e Ink 1S 1n autonatlc identification systens

and especially - "netpage" and "Hyperl abel " systens.

Net pagé s83pet BRRemapesysieRdelisy 03] e prodestionpt guriymen igfractiqy with, netpages.
pletont rageanitiexp atthivt and pypkas pdtrdd on srdigoymepaftunwhict iwork Hig interactive web
L&g&t ﬁfimam if AEvd6H 8 S $opf osig Bk AhIBIER biibQddiiaAP AVIELIAR the uddided human

}118 ‘ﬁervg M%ﬁ&pﬁgkﬁgd Btﬁ«{ %ﬁnnbcbs)énsgcf‘eg)ﬁgneaﬁélly lnﬁgmg pen and
ner a t

t page systemrelies on the production

i Uﬁﬁ?’f‘e?y?ﬁ"ér action with, netpages. These are
pages é#tive uupns sk hupsrinksen g97h psp ey RO dhe PP 1B FatioR fapmation
Bap ek nerbtk o isigdal Mr&m&s itk € ndtvileseaat n\semanetns, 13 wiiteg 86 hand on a
B A O B B 0 et i
u y._ 1 nvi sl [ u
‘? %&ﬁer e 091 ’ﬁ%’rsé%a he orc%%ed MRS e an e mmcaﬂ;wﬁﬁ&d’
sensed by an optl caIIy irragl ng pen and transmtted to
t he 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 40 netpage nay be automatically recogni zed
and converted to conputer text in the netpage system
allowing forns to be filled in. In other forns,
signatures recorded on a netpage may be automatically
verified, W 2008/ 006136 PCT/ AU2007/ 000549 2
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all owi ng e-comerce transactions to be securely
aut hori zed. Netpages are the foundati on on which a

woedpagdihet work is built. They may provide a PCT/AU2007/000549

paper - based user interface £o published information
PHing FreqEYISTEY Fopuactists fa ke scamely afheristdoage consi sts of a

pri nt edeypag ere (1o foustideon vith § @eze LEGIOR puilk. Midy Shdtide a paper-based
b@@@&ﬁcemgubmmwn%&%awm%s%w@nl ine description of

t he paﬂ%& a%' cogsxsg ol’ a L}m%: a]g%e (or o%gr surg}c %on. mw@l nta wnt% raferences o

persisten
s dﬁ"f’?PB‘PP o @g B9ef- Eé’sonl“ﬁ@aas .d%ww i malpried awefteet rw & pipage page
gsfven e pia drasripfion Sbseriiesilg visiblx tayoutgpmdgolire of tgerpeke, indneligesxt, ghaphics and
adage, 1088 Qéstdbasnd at d’ld?dam onaﬁe@@%&xdm@ bbb, BAGISs, and mput fialds, A

hcl?p%el%ﬁid“@ Qnax%iég tl%l 2 qﬁés 3: n% taneougl%)gﬁnua and ]irocessed

EJUH) tg [ I ows mar net page

TEEE° yge“be si nul t aneousl y captured and processed

by t heMpEalp agisess Fan dare TEO%RA) Pick Prserivfier Pages: tamilow Hepethrough
bhewigddvmic ages toleSistidgmithid) ach deipyge i @dsignetl @ wadub e iIRPALE. This page ID
bl Eue Gl preg;,a%muﬁgama Rk ) 1:RANRSe bQees,

di stin ch_ net e a Jyn page .
dont | FELF AR S *ﬁ‘eg; o dE PR LR B 5 H0LUE BRI wive
BES T i RPefTE B ingirty #E%Iiﬁgiemwwm@ﬁn &t %ﬁ-‘@éde““ﬁes irs
Berhsitive fritheeaiee t 0 t he page description is encoded in a

p rint evkgt AGprinthl) B ikFAGd-belild il @Sing HBrMOWEIEESs inPA@Qenlive, such as

}ﬁ&%ﬁﬁ wa‘@i%ﬂal Q@ &‘%QM& fo @glhmteltaybu{ Q@Q&Liyfsén&§ by a solid-
thewg%ge descri tlon he tag also i1dentifies iIts

P ER B f“ﬁ’g g@e Tags are printed in
i nfr arém&BWﬁYWWWfW%%PW%WﬁﬁW‘?W‘“‘d to the
henbgeap@th vieht evtest wepagspivlr. A& pew isdiinkass prdapepnicates with the netpage

{:\B@F vid J\héAGRHE mu&aml RRGRSHEMEY Bl ind bddke; abrfigdaliR HPEBAN reliably
e apfégst oqi% ﬁg ev%r? on aysm §H%l‘?91 t@{mi R lqup rtau?t‘w@tbg Ju@gggxée o page ID

PaFER P CBS BF Pt Sl A s et

da@ddwwmmﬁlx@ﬁwwswdw net page systemvia the
near esthehepa@e: sRvdr Mbidkins 2 Tilque pae inbticabir c@dh @SiBed AkIEhge, allowing it fo
&&R&‘Q'dﬁ%@s& (Wlkn!?-s%}ﬁd Rl AP Bput Rl in Be ﬁébeade@enptmn for each printed
ort-range radio 't nk. Tags are suffici ently smal |

3"#8‘5 densely arranged that the pen can relia 98 taper™
| PR oG DA ot OF R BF Pt Hgst Bobeisbe
bysterhsusd mpiovigitdnte. ot iffated)t theginp ehpme e wipnly Weutifyer qoeiges itgnp) This has the
SEEHCRO Sdvirks@MBA N VA e dufth QA tof  Brotict 1 bb ez ag @ sigBficht @ortion
Elg‘goﬁlwnttl&{ iﬁtﬁi&l%l&{} ltb§ géﬁhﬁtdgslgﬁ §§he pm% Ek@gmg or labelmg If the entire surface

oﬁrpg{dgcﬁgsrt{ggﬂ%é FF%‘%%EE en ¢ one&tgtloxr.ﬁg ;%%Jpct%ges not a&!ay its abnh?' to be
prainprt i arvignificantinirpli e @%SI deaee ¥ Wmégﬂe%dwﬁ a Furthermore,
ifekepag eye @mpapiknd gnabstvely eeplicated (forariipes’a, diensibheh damagato lgiger prevents
mngsuppl ied values for input fields in the page

descr i ’Bx }9 nb‘!‘fa&:&l %%ss%tx Qf Jo@&&%ﬁ&%&r@@g?m M@&l ?Jaﬁllct-gmﬁ optically-

isatra ver eﬁfgearc h

Feerlsbls ipible tapy, Whem s @ps vilizp gReqhpn, g apiPiong ébf b ué?e""%“ ey are
refewridsip b infiafed xdguuﬁpamw(ﬁil@dfpgs tEaydivergasCh @WMY 1T @ product on
lwﬁant dphoyirs. AhPRORlAYQrecity s Midyirsindn agle tilte iedd Or 16 ingyrvhdoiisGiamtogate ID

: gtglﬂgu?ﬁ?egﬁ the el chdRVE anmm% '%hlb%aa%% @f %pﬂaﬁaﬂfﬁcnuﬁes ﬁm own
gﬁ‘ ﬁ‘bfhthf ﬂg%&%ﬁ%h gr?am i degv}v: et Rl &P etpage

product S packaglng or |abeling- If the entlre surface
of a product is tagged ("otnnitagged"), then the
orientation of the product does not affect its ability
to be scanned i.e. a significant part of the

| i ne-of -si ght di sadvantage of visible barcodes is
elimnated. Furthernore, if the tags no conpact and
massively replicated ("omitags"), then | abel damage
no | onger prevents 35 scanning. Thus, hyperlabolling
consi sts of covering a |large portion of the surface of
a product with optically- readable invisible tags.

Vhen the tags ut|I|ze reflectlon ar absorptlon |n the
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}—%%g %,bels " are applied durPng product manufacture
aokagmng using digital printers, preferably

i *et privATeeEs.” Thieslisd duips bseduadﬁhammrcrhﬁcr/arp&da nﬂﬁge(ﬁg?tal prulters

\é\ﬁfpfmlypxplgﬂ %Tkzﬁ@y%wmt%e& ﬁﬁﬁersawlgch ﬁeéﬁ‘& fext and
cmwﬁk& m or. I

i 2 eE&prl Nt 'fdne afgiz f”é%ﬁw‘é‘ﬁ@wﬂwmgs,

i af Linters
grép %%ucgl nﬂﬁm‘hé'ousl y. Hyperl ebei sTM can be
det ect SbRerIRER nGandie Hptesst-uaing el iolgyiogydo anea desp: wa%G AR souce

URSYiRRpD approptpttnes B @@oncy Bhe ligH sole BHIE DR} @S AARAL
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GaAIAqv . at 830 urn) or it way
com QJE%?& goiff] lt anl b? macﬁlﬁ agpar«rgngtpalt FVigle IR dpsestapli ipiarepn important
I w?;ﬁgt | oA lg?eb SR I el o apR ebspriihesiniate Bancgion satisfactorily
‘6‘?%3’@?%3 it shoyldidsplyonsesa mundfr ofisitepge  and Ryper i abef' M
systems Immmnﬁﬁ@ofmaﬁﬁ&@aﬁﬁlr,me%l nk to function

sati sfact o({,,;ul,a)ﬁbmg,gﬁﬁel]ﬁgﬁwﬁy bﬁ@mv&h wé{;loTnL% i deal |'y

meet  gunu ee?ﬁo%”t ria: V*Bf the IR
dye w th trané gha = e {;’l"’f’%*"&@ﬁﬁ@tlblllty
of th8MR ﬁV@fWPﬁ%ﬂm&O@mnVent s used in inlcjet

i nks; @ (i ilighBemsense absorption in the near infra-red
regi onn)(e tikrmal @ity 1000 nn); 15 (iv) zero or |ow

I nt eng,h)ty z‘ééo%h@vln%mé sor ption; (v) lightfastuess; (vi)
t her stall vii) zero or low toxicity;
(vuf?“? é’tlm"%‘}f’r‘if?f“acture 20 (i x) adheres well to
paper ("nd %keﬁéwelmmmdaﬁdméc}@)wo stri ket hrough and

m ni Nl bIwmm@umMMBkem@ameimmﬁﬁgmgmnce it

woul dphe, i@l@cﬁxtdrb@@sz?ab&:% dgv%MﬂRQIPes hefhanc @ %q'ulhlﬁnéfat leasts me and
SOIRASULE AR LULLLI NG, T Legel oo oLy
a CrHEETT 40 edn FR %ﬁ”ﬁé”p&"’éé’?%@“to
&6HPT enent net page and Hyparl abel systens. 25 Sone 112

dyes %ome Redyrmarconmaskdialy aeilbid find veridig sowrtey, auch BUER ol B1ahC® Hvecia
Schd AW, Bp@ldem. Products, Avecia Inks and H W Sands

Cor p. In luﬂhn@xg glla %ﬁopﬂt de&:{x\%r ng[lc!uboﬁ{ d?egs tUS%%&pﬁr"fk oer ‘:’x ¥ g, Ide%flil'x s r;uélaﬁawd
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%PWMW@F@WWW%@ colorant is a silicon (1V) 2,3-
napht e, 282,808 Héseribeslaisslvohrbiad feiykng ink yon@Adind @ medGred fBhalocyanine, a
&tr@gi?od Mla@%ﬁ&u REEHA n&%“fe@}mﬂﬁ§§gm@&r¢& ﬂxlaﬂﬁﬁgc)mﬁ& a nickel
Qxﬁ el tﬁllaﬁlgluﬁ c%%ﬁid, fn[eﬁ.ﬁn %E@Aumﬂ)r arba%lﬁen%uahc agid, o rrpl exed

ocyxni ne ani ne, a

eonapl&X éﬁn"r‘?‘éﬁd 3’(“6&‘3‘/@% e f°§“"}"ﬁt°8 Kooy ik °€FP&°H§“6? Witgble fogype in
eeivR4e T Hpmerlebshp oretrres. Tanrrmbhdommerseiypoifhld swifor grivr art inks suffer from one -
erzsre@Bsiofle@ing protdis Chbsolpba@MAkleonfiRRMuIble Ioh@EIaPDEY Hod-Tokison:

ﬂ%ﬁa‘élu@l@f‘oraﬁpcfs@ﬁxw Abeask sam&ysieﬁzk elely s’rﬁn'ﬂmg%raﬁso.f&&m@v%m
e|n net page or Hyper| abel r M
%arf ar Commerci ally avail abl e and/ or prior art

i nks I%EPF feglier FYRSIFH: anplicaiongo. Sy OEAMR Shaspritn el Whinbfsdorkimigoorpersted by
piotrbevaicsclisd owasr-sanblc gtllivwanbitdreginns dye Atflling aublyef thalksirable

ﬁiﬁkﬁ&ﬁdeﬁlrﬁem\aw dvk BpiGBN&Qpries fcﬂ%iffonﬁ Qémgau&;g biMich imparta high
%Er’eeddf vk lbﬁ@ én]i:% Eac@é]ﬂg%& %%n %Qwe %,rl{has B ebﬁeeqzl'}éunrgt?att the fomauon

unaccept a sorption in't
t he spectr um




In our earlier US patent application no. 10/986, 402
(the contents of which is herein incorporated by

WO edosioesise) , we described a water-sol ubl e gal | PCAU2007/000549
napht hal ocyani rw dye ful filli*ng of the desirable
2O PBPreteEBlo- SRy drxidy o %Wémmwg%ﬁwwwwmwﬁﬁme Q-
BOd{RE.L) $85s df0 ism ot fi3Rineo it HOghoLRs On whbre Rank, RgKEsrinatan is
Bisithbhe b%&r&ssegﬁewo%s ayamhumohtnszaugu@aapmre whthlorhek EMAR nfls,

PPt Pt 6 oo 5 o SR TR B sty

S preginigiopefikgompenspis EihafRepeCME w}q}m%%@wwe during purging. Qn
the btit beyd, bind-shifiinp o foichete s cawsed by ekt frasedtiorcinasds these gYvs fets appealibdre IR
2 coR@ds, becande 1RL mbsig: nehi @ hidhbrOficARAY: 1BHR addéPrabio dMW by an IR
%e " Q%@%mﬁgﬁﬁg%ém@% Qney hand, sal t f or rrat | on is

si'ra ralses the
sol ut 1613 *HEHICHE TrrRERcabT Bid é‘“’ W‘t’%""é‘idffé"f‘d wﬁw f?fﬁ‘%“%‘”“m‘“k
10 Hayisi ortitd! pero@eKiningthege thHperebp T aprticatitse r ange of S-9, so
a strongly acidic I'it ink would potentially cause 5

w%i i nk conponents if the TR and CMYK
Inks are m xed on a face, duri.ng purdi
the of A&F BBl FPRR s Rofalt i skt o)

salt formation nmakes these dyes | ess appealing as |it
i nk candi dat essoabecause they nust be useBHin hisgler

concentrat i ops|LO haWs accept abl e detget abi | ityl=by an
resul\ing i nRhe ink appéea(i

Hyper | abel
first aspect,
napht hal oeyani g

a3’ BH*Rﬁ;HsO z
11~ gRt RN R2Z M

» Rl‘/\/\N~

NBH' BH+ N/ S03 Mis
G(A); A
hal ogen, |n eis

an integer from
C(OCi.s alkyl.
different and arg i y

R S ed from Cl: 12 4

al koxy;. 805
aryl, ™I % or R4 is selectg
al kyl . C3-i

) 2‘ary| al kyl ; Ii R
be the same i/ f er entR%nd aFE sel eRted frowre
al kyl, CS-12 aryl, C5-12 arylalkyl, 01.12 ,aUm<y,
15 Ghgdig aryloxy or Cs-iz aryl al kox); "and
M is Ga(A");
Al is an axial ligand selected from —OH, halogen, —OR?, -OC(O)R* or ~O(CHCH,0)R? wherein e is an
integer from 2 to 10 and R is B, Cys allkeyl or C(O)Chaa alkvl.;
R' and R? may be the same or different and are selected from hydrogen or Cropp alkoxy;
20 R? is selected from Cy.2 alkyl, Cs.paryl, Cs.z arylalkyl or SIRMERHRD;
R* is selected from Cp1z alkyl, Cs.pzaryl or Cspa avylalkyl;
R*, R and R* may be the same or different and are selected from Cyoie alkyl, Cs12 aryl, Cs.y; arylatkyl, Crp

alkoxy, Cs.jp aryloxy or Cs.iz arylalkoxy; and
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i ndependently selected from a base, wherein 8Whas a

wWQk®sobc1bet ween 4 and 9. . Alternatively, therBCT/aU2007/000549

provi ded a queous fornulatién?conprising an

| %%a %b“?%f“ﬁ & REPHHERDF besy 2renE iy v of rompa b and@U) ;
SQBH SEBFRIVAY: thRp is pRAdANarNIuchys fdRhnlatipMoikishgan Rebsorid@BS. - ~
SegihalopfanineRR22 fofblla)MRL 5 or a salt form thereof,
wherein; Mis Ga(A ); A is an axial ligand sel ected
from-OH, hal ogen, -OR3, -OC(OE4 or -Q(CHzCU20 W
Wierein e is g integer from2 to 10 and Wi g CL.5
al kyl or ¢ al kyl; R1 and Rz be t he—gane or

di f'ferent 3

al koxy;
nyl, C$.12 7
fromd t2 al ky
R ' and RZ nay be
selected f om
arylaUryl, 01R%12
aryl al koxy; said for
of 3.5to 7, 15 1n a

of-y or \C$-12
X\ phi i n"t he range
ere i s provided

/'ati o havi ng

second aMQSft,

an inkjet ink gonprisi on as
descri bed abowe. In 2 i/52 provi ded
an inkjet printée fluid con

said at |eg
i nk a'@(gg
i's provi dé

as descri be¥above. In a fifqn)aspegt, t her &=
rovided. a bstrate having a dye as descri bed above
g‘uj“s“‘{cfgfé“g“‘ef"ﬁé%‘é’é‘“ﬁf WD 2008/ 80613% PCT/ AU2007/ 000549 6
P4t h aspect, there is provided a nethod of

ahialy axialdigen tateytedofomdati shabb@h,0 0B, QXPRtLLOEHEHENRUiRreR ¢ is an
@&k@b@ﬁz_ﬁ%&ﬂdﬁiﬁﬁ,d.ﬁsﬁk@o@@@'} i g hutrtatl-readable
NLBRIBLLOR. A0, BTRGII 085 gadaRle coged, datg,, [ he coded
ata berng | ndicative of an rdent1 1y sf “tHe>For m and
81 15 sl iR G-t b 2 B b AR A FRE®DEDM  t he met hod
RhiedeleetpdfymiCne ikt Spsard br Gureblildhg, in the conputer
8Y Rt @R aing b theQifedr SRAGI AdardbeNdid Gom CNONGALL NG, QL Byia, C,.ps
Leaacdl, Do Rec ) dshtddy of the formand a position of

%%%m&%ﬁ%k i 1§ d%%t%%k%?mto the form the sensing
evi ce, en pqace I an L
In a second aspect, there is provided an inkjet ink comprising 8 dye or a farmulation as described

above.

In 3 third aspect, there is provided an inkjet printer comprising a printhead in fluid communication
with at Jeast one ink reservoir, wherein said at least one ink reservoir comprises an inkjet ink as deseribed
above,

In 2 fourth aspect, there is provided an ink cartridge for an inkjet printer, whereln said ink cartridge
cownprises an inkjet ink as described ghove,

Iu a fifth aspect, there is provided a substrate having a dye as described above disposed thereon.
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operative position relative to the form generating
the indicating data using at | east sone of the coded

walatoa/ood1aent i fyi ng, in the conputer system andP€T/anraone00549

i ndicatin tg data, at |east ond field of the form and
i nt er PreErp Agect fire i previdd ppeiod pf cgyplinsspy ofdan ingastmmerRestofvia a
Piireed ifanolitie dirn agrtathing BunAsrehdebld igfbrabies atdadhi@-readablé @38 Wara, hOcoded

ﬁﬁ?;&@uw‘@hﬁﬁ&hﬂiy Sk drcaded pﬂ@ﬁ@t)ﬁ&ﬁm&' ont B fofi) the method

i pg dye as descri bed above. In a sevent
EBmm% %m%ege is provided a nmethod of interacting with

a pr OBFYE % BHPTPRESYHTRAEEYn § FRstHE demisg infigpting dpp foerrcing the idenrity
siikeffermandnonditioh ol timgenkiavavice rei radptheafomnhowewiag dooie, aivd placed in an
B G BEsHI AR kofh:GRE Seneflilgdhe uﬁia@snma Qﬁlng afl@kiBon 8 thGioded data;

i ndi Cééuh%fn%‘ c‘%@mﬂ ﬁ?&é&%d QJ &t le%st &g}ieﬂgc Exe form; and
nmet h |ncu%‘ﬁ% ‘éﬁ ce|V|n the
conpuf &P ¥t BRFIRYF WWQ%&@%?PE vﬁm& i it F‘ﬁﬁ feast
autigldr egarding the identity of the product item the
SR shig cad@Miag Enympriaen IPIhamiag djes mribiaesead | ve position

rel atjyy @w&:@x &ﬂa& t}ch cd' atn@mad of ﬂ@@%@%&%gmﬁvj@ﬁt&m the product item
usj

RE R o e

Gy Y P SR R Bt h  ES LB Db BT | 1
the  sredB@dt td coppwer @@ewméfr@n Frensiag @Pwe@m@eﬁmdatawgardmg rhe ldentity

GARERFSESmORe diBmaDS10d, Wheh flacely i@ anpERvEoSiGnasaticlaSHd frdiedlitern,
%ﬁy&mm ﬁigd%&%a&&t@&egmmwd Figure | is a

R L e L i
Flgpeiilem-2 i s a schematic view of a interaction between
avhdied gpia rledqaBed coniridhédn TR-geamingalle acardime bsplesgded pevent er, a
net page rel ay, a netpage page server, and a netpage

EEB’CaE'°@D§3m%er and a Wb server; Figure 3

| ection of n e serve

Ler i nRES |5 AT A RUPRP SR e SRR e s griee e
detipdmk; Figure 4 i's it schematic view of a high-Ievel

Struct e Ofs adcpniinviedsMgipate bamen i hepieris. n&Vsh agenal, 3@etpage

: gﬁxﬁe; n%a%eprglay, £ ﬁegagé'e %ag’é @rkcSanda ﬁh@é’é aLiONenSHANEARE Weh Rrver;

T

I's a plan view
mwdaﬂaﬁmot | ayout for the tag shown in Figure
5a; Fi @gignred o dosmaricpleant v higwewhowinmgelaprisdmaiige srd it ogipe pese
RipRs@f the tags shown in Figures 5a and 5b, 35 in
whi ch 'i’ar 815 a?gnevwm%w%g al@%&éhﬁ‘a%ﬁg AL RGENE ml 888015 Friegibo@words
54 is a an view showi ng a rel ationship between a set
St e tags shown in Figure 5a and a field of VI ew of
a uci paige Sensiimgieydepiees PATRREPOR T E S NBEBREE pen;
F| gur e Flgur Sc ifia flervepeiiving e ansavrof of ginaws thp agrehqya in Bigiegs Sa and 3b,
&wam‘ghr@gbg‘gdgﬁagg@@mﬂtag field-of-view cone; Figure ,
S B ERSL SRl G SR PR B L | Ao RELDIAGn B ur 5 ot

shown |r?“rf:| schemat ¢

deldgivisinobt™ %“%5%"“@8‘?1‘?"?&‘%2 Fc?f‘“’i’ﬁﬁ‘épeﬁet pagc pen shovvn

i N Fi gWfieers 6 6 » paspebriveHiew W RP0RBIBYE0 67 11560 PETY RO ORE o @t?és‘z."g“m
7 Fi gQUIrgm® 7 isS paspR@lcRfitd viee ofthempalb pea shoh i Figwefit ed

uet pag %g?rr Lk %t& hemarib Dbk Qiagkidn 4£S péh cSRGHel RNME RipR G4 shR@ in Figures 6
Ien7g netpage pr ntar of Figure 9; Figure 10a

2 n enl ar ged portion of Figure 10 showi ng a section

of t he dupl exed print. engines and glue wheel

assenbl y,
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5 Figure 11 is a detailed view of the ink cartridge,
ink, air and glue paths, and print engines of the

wacetwpagasprinter of Figures 9 and 10; Figure 1PCT/AU2007/000549

expl oded view of an ink cartfidges; Figure 13 is a

- schenmaFiEwe Yip eRFertiive Hev ofs welbmuped igpegeprivietem | D, Fi gure

14 i s Bgsclienméctior hbugMthObngih bBhehbipagiirkifeor Bifurad) ONVi t ag;

10 Fi gHEg: H2 sl ty . :
g S S SR S £ 088 s e

£Er Act i on Bet ween a roduct itema fixed product
s c annefigwsl! gadqled gjey °g‘l“dﬂﬂfé‘f“d§eo’a’ﬁ & and glus pasharsed printsngiges of the

actparepdus bf Rgrevemd 1and a product application server;
Fi gur erigufs 129 3 epBica PRE biay 1 diu@ipe; of @ bi-lithie

rinth ective view of
|tohe bi ﬁ?&tﬂmg%&m}ﬁ J(}'th%&‘%]—nggur e%%ﬁplS Figure 19 is
a sect ['§i %S@Wﬁ“ﬁ%ﬁﬁﬁ%&%ﬂ%ﬁ&aw*&gﬁe bi-lithic
pri nt hEgwer 1§5fs aFthgroptievigwyol a peRclgadiess®) i s a | ongi t udi nal
sect i OFigke M6iis@\athbdutiOUEof tHA RieRitiol detwBing pRBicHitReARedfoduct soanmer, a
Fe St chrobiet sc&w | WsEnerrdibRd peddfer %Mrda)nd SO Fnpfidallf sorver

el evatj.on e el evati on and
rever s%e pﬁ”Qsap‘\’/’f”@"vt\llVe °W°g‘§3&f&‘\/% i of the bi-lithie

pri nt hB&E 1§pn wpledgd gerspeptive Bpefihe §!~lmpaﬂ‘h%°ffwe }%:show
t he baBwer 1@ penatingrey groughehgrhdd the bi-lididpnghabdf Flgen tf;
act uat Bgue 28@ afiinBibtAita) RtioBNaNEHRch (16 OGRS W@Rglre M| EW

of a S#ggJ sa@)@ﬁm@g&ow%&e' w@&{ Folalel-t0to os 008 LGS e plan

accor da gure 2 OWs an array

B‘fw’f"ﬁ’émﬁ"é’ﬁflﬂéebh?‘f"& ég“’%()\/m in fi ure 23; Figure

25 i s Eisvse A6 %wh@wg@mu@ﬁwl% SFRILRYPR SN K

c hanmbeFiguaf 23ahdwa b three @inlensidiial devbafh binge ink pr mi=hgudyrgaterconstructed in
£k SRR it or; 25 Figure 26 shows a reflectance

spectr dr ox I i U .
napht hg oeqmﬁhn%?} e 3 ?asu g‘[’ﬁ“ mmmglw@mﬁ%wgur

shows By SMQWWé@@%SWWweﬁMug&W errﬁf aumt cell of a bubble
foaniit bvaer deyratrbtmetnet rasul fonic acid 4 it ds-DMSO (0. 1%

W V)5 Fib@disehodSa SoMEe Pectnfil di@RTANBIBRATHTLRIR st fonic acid 4;

tetrai %%w&l m%wlo ﬂyh{'m gallmm naphthalocyaninstetrasulfonic acid 4 in
aélfhth an| net etrasul fonate ‘}/ I? igure 29 shows a
f sé’c(?éﬁﬁ’é( spectrum of tetraki s(DBUat ut noni um

hydr ox¥iged | PUmsboRap At WefletissraniPorBte| Phs tHrfimiderplang ; bydroaygallivm

- Idpihaloeyadfktesizamsatey; r ef | ect ance spectrum of

t el r akizgfDh3UgnRD Ui Winkblanddy heds( g&i helr A DB Uammonium)  hydrosygaliium
nag%g ha a%mnlkn%tget rasul fonate wi t hp-t ol uenesul fonic

qui va ents ure 31 s refl ect
spect rﬁ‘?ﬁ"‘of Ot gy 6‘???“ ofﬁe“lﬁ‘f“ﬁ ﬁhéf%%“i& ﬁawcﬁffﬁm 3%7 *ygaliinm
reatjhloRainRereRion it araQbieteaifanicecid O ryaienig equi val ent s
of acerikge acl dsholdet ai |referdes Copicpin O  kebkididgnlivi Nigydroxygallivm
&M&lﬁﬁnlm&m&%ﬁ Wik tf WuidaRE{Br ackdS-a@Rs Or bi ng dye” neans
a dye substance, which absorbs infrared 40 radi ation
and whi ch is therefore suitable for detection by an

nsor. Preferably, the 111-absorbing dye

#hsharbise ive t he near infrared region, and preferably
has aasused héréin, 8 @k ‘GR-GRorkhg d7:0 hednoOa dyOQBstaneWwhidNBiserbs infrared

PAGIELA hiks YEA00 8RN0 30 RET 4 ﬁ%@@y@m&aﬁwm@mu o

re prefera

Kesorbe wthﬁvgaren&ﬁr@f%‘rnewwﬁ%?b&d*fwwmgﬁ b &P‘Q“m e resrably
detection by sem conductor |asers, such as a gallium

al um ni um ar seni de di ode | aser. :




As will be explained in nore detail below, dyes
represented by fornmula (1) may be in equilibrium

wO phoBloasher tautomers in which nmeso-nitrogen(ByT/al2aomne00549
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30

napht hal ocyani ne ring system?®re protonated. |ndeed,
554 @00 apamoregprfesie Mildeis 3 o fypsiimding 2 fod)in tifyang ade yartrelady suiteble for
btEvedn b9 ReRbiGstdy Bsots/ b a@ORdililch DErhiMIR ardQUVRNEEY LaserDY

converj ;@ Qa mcplﬁr)é@% REGOLHY, d& r&&%t&%gfﬁk &) I, eo@ b Qiciun
Egt*

en resent e mul a
R dh A L U U D 4 )
it dre e g "(YI‘H“F’I““t‘ Ranay prds a gmonspreiesn his eqilibrivpnigrweve hy convention,
Byte s:cadizos tbH prgent iovehthoe arp FeRS@IN tepre@M@BY fofdla A Vet i@ mers in
a&mﬁunammé @ﬁBMJeQﬁchQ@dmtﬁiQﬁxé Jwgle o@m&wlﬁv@ﬁoa n the

near - S ul t Ll 0 n
aqueo u% | g‘%‘”%tw resen mu Xavetg aﬁYs’%ta%M“f ﬁ \fAﬁpW"m"“ i the
“?%RE‘ reE ‘W“%’% & ?&@P‘?"f‘*ﬁ‘tﬁw@“ dsies kg P H ﬁ‘é‘ﬁ’ﬁﬂb}e Ryith known CMYK inks
sbursprrificing oprapalchedr 4Rt dbhaptipr: end dedetprpmmtioMpreowretheir bigh edtinction
Récbic@eth inb1kehd TR RegiaORSahd tat @4y appedd “xﬁdwenﬂatsonl:eln&azmuagtaaafor
q&a@& b K‘&Er-ﬂt BEacVES aamgfaen) Acgjya@y, Sives B nrosent mventign re

nc tions, sul

fcs@f (sl o 3Pt 5 ety Sletian P g1y v Rl i o
él#s WQ%FMQ“PW@on are especially suitable for
use i ThepisebtpageoromsiniiglyebdlodtyMemipphé eatidnofrazaliiione of
tuﬁﬁthﬂdéﬁﬁmfkmfodzﬂma 2Y} whth foftequivblbnis of@Sneld Wiven MAMGBum salt, It was
GRRPLAALL A A Ofh. REQRGE § epa&% onh35aiR g:@tﬁ.geggndénmmm of the

concel v servin reacti

amgg by wwmw{smdﬁ& ‘aelsﬁaﬁtw@mew s M o e e @mﬁm alarge
Wotidmedcaompoaguandiated rifisd oR00ET me Hpwevei wherstensly Arrivoming ime veed, the

Qﬂaﬁd exHitlits WS flodnQlHNE or aSHdeRE doSipoA@k 34d the M@bmir BRnponent is blue shified to
(SR AR 6 1R R s ﬁgéogm IR oL BulelARDROAG s
e structure %

C h cte d
e e A
(rilts havy bereimerpretbdcn s offerabikit pf te 2EBPRTGYiBYe Prefpfae r"°‘§° srachrs A) one
I @GonSd B) fok 1@6l(sinomB @Pof ik Gresd Mirodeiyy rafer ibemorgitog griligt of the ammeniym
% A, 'R Bredidr Bhe Ue%@gmf pkt&ﬁaﬂa&f X RanceXNi Riidv& 1t protonation of the

sl g frl cant _di r a

wﬁww@eﬁw&ﬁw P Ble P GO Oy BB s
tabgzatiohad | ETEET WP TGP OHPY "rf?fg“é‘ﬁc’ ke Qirgad of the salt is observed.
uapht hal ocyani ne ring system have pKe vaI ues of about

e@£ t protonation), 6.7 (second prospnayi oa),
thé ut wishing to be pgund by theory, th Lo
results aye b%n |nter5prg,§ Jn t“é%rrs of t he f‘ty o
b ' 0

of L alppaniyk
0 tfugtere 13) of St ( O
ni F‘i:g)ge {7 The greater tTlie phdtonating abil |E:t@y o :
anmoni ufa®P5 ion (1 ower pKa)

pr ot ouahiBt'of Lhe pRcrocyo ’
ration of the macrocycle reggluces 7c-,z stacking
bet ween adj acent nol ecul es by el ectrostatic repul sion.

Wth l.es g Hsm@ : 1tha§t§JnQJunm9t%5veak acids conld eﬁ'ectthc
o e e & st b Uy Mol L o

Nequted (R, <OMIOY e charqperistipyred- sls%s*d spepya W@sr@"m the( fe‘)m‘ilqn of fhe fhium or
heodiim §0akt 5@ c0BklefOoThodic aciC It 36 thepdidrowagiodothat filye g of the sclution
these surprising results, it was then found that other
weak acids could effect the sane phenonena. Fcr

exanple, treating the tetrasulfonic acid with four

equi valents of lithiumor sodium acetate (B = AcO)

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 pl1l of the solution WO 2008/ 006136

PCT/ AU2007/ 000549
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(controlled by the pK, of the 13H+ species) is the
nost i nportant factor in controlling the red-shined

whetwawiass of certain naphtltal ocyani na dyes. RET/AURIE7/000549

identified as the key factor ?controlling X, ,,, it
feerapliday tiiscpKs ot BHI eedid® isriie thosr impdratti fems in awayollide the red-shifted
Ehepar e cirkly ngitabomdtsags.a napht hal ocyanl netetrasul fouic

aCI d W{t]h ﬁf‘ tl:ngged\é.@tm fek %w(?nc%h&gi’n% ° it g)llt hgha? umt% R Mktfct]rgulauons

o A %@*Sﬂw. e s 1 Bl s g e R of
@3? e g EFTRation 1 hes eeg fiBnd gt dorpldedipns ddyine & P withie the ewdersg3.ato 7, or
opgichaliy b 6.6 ire @strddR el achlavih st rivBhIREIA- WA MGHiILEMNIaining CMYK compatibility.

ﬁl@ﬁfﬁ% Y &h]llM usmgmguxfaﬁ: BN e. ? e @déjuéﬁ&tbgsgs df gdfi Q&E 20 descn“bod below)

.g. the conjugate bases
§rlﬂ£"é?sak%a§ﬁm?uﬁ%ed bel ow) or using a buffer sol ut| on It

i s expRerEyd bHde PR ehewmen ﬁﬁ%ﬁ?@*ﬁ%@ﬁwﬁwms@h@mwdaabmm for
usdr rimge gfovirol pitngey@ipanthapiisorypliie dyes.fTbe nse dipHao ke Q-band
ipadigon R n& bich GRALA GrepBlsR AhOEHBBIARoREEbnt, low cost approach to producing

H@Mﬁ{ K&y Lﬂze xﬂ% §bf d}geamgx%z%m%mp Flg “t%negf ding Eheegomeu%n are provided

band absor ption een exp Vi ously
??&W‘é‘bﬁ"é’gpéﬁts a convem ent, |ow cost approach to

pr od Rk frepies BECn tpirsenbigvention is a grgakgeid IRpei i i the saaanpf s 9.0f

&i»yiaﬁu;amo §. Olicltiyds aft fhr@NS (DR brkddily Wermbd iy She PIIBIBOITE B To BE €
Qﬁ&emmm%a And S BENOPIRSr (e.d Bﬁaﬁ@ CTBX cdssﬂi&ﬂ Wit b

?Vﬁ%” ‘?"S‘H"‘*g Syt O SV e Sty SIS, § E
W%%Fg?‘tﬂ‘ PruvepllErael e AR T et oAkl bﬁfﬂﬁé"wﬂlﬂhﬂ“ﬁmﬂ
aheility o0ty rafhthalodyaBiesatt & nhineineddbp s Fblsowrtiorrgmed suaisisnd (on iLE, No'
agi d. The base 13 =y be neutral (e.g. pyridine), in

whi ¢ hfhg Qfﬁﬁﬁw vw‘fl tLelwell g@re n@é’v@ﬁe@a&c&%ﬁf&& o€ l\vﬁcmﬁg‘ﬁﬂmm of the

ternativ eanl [
] v PO T P S R T g P bl
eepidinbe wid ganfaation( ke pK., of gepfids ap frfefrpido sl GWW Epiugpfe|ase.
Bt cBMYLE, e pRGF yeditengirg to thing, ofrcakespondirg piridimivintion. of t he
napf4ha| ocyanui e salt is maintained by a suitable
g’oerd of metal couuterigps (e.g. Li", Na"' 20 etc).
“Ei |l ed person will e well aware of a wide
Giylengigipe of weak acids, Witch fulfil the criteria of
tHrenidepdesent i nvention, 68dne exanpl es of common aci ds
mmza@mae pKa in the rangssof 4 to 9 are provided
I n accordance wghh convention, the pK5 of sone
aC| s are referred to b heir correspondi ng conjugate
T° For exanple, the p of pyridine refers to the
W"“balmdt he correspondi ifgé pyrl diniuin ion. 25 Acetic
adydloxdprobenoicBtihy| enei mi né-38. 01 1 H- I mi dazole 6.95
am;myﬂ,z,gé@mgne 5,36 30 Agsylic acid 4.25 Ml am ne
g""@%‘ 312{opanm c acid 4.8, 3-Hydroxypropanoic acid
ri met hyl am ne oxi %g 4.65 35 13arbiturie acid
Algricssd) oxani ¢ acid 6. 64 1-Methylini dazole 6.95
MMetirimddareleg. 06 3- 13ut etfi®di ¢ acid 4.34 40
hnans- Crotoni c acid 4. 63%.96

3-Butenaoic acid 4.34
trans-Crotonic acid 4.69
3-Chlorobutancic acid 4.05
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3-Chl orobutancic acid 4.05 WO 2008/ 006136
PCT/ AU2007/ 000549 20 4-CW\grobutanoic acid 4.52

w®adoanaeilas aci d 4, $3 2-Metf yl propanoi c aci d 4PGBAUIN07/000549

Fi y4nxybutunoic acid 4.70 5 ¥ Hydr oxybut anoi ¢ aci d
&0)412'. obuIEl irie 8.33 YPyridine 5.25 2-Pyridiua i
BwiBRica@q 5- P' yri cl i ucdi amigge 6.48 10 2,4-D ethyl c
BZRIhApSpand 20i¥BL Nyl succi nigg acid 4. 13 Histam ne 6, 04,
., - Vet hyl but auoi i Ld 4,80 3-Methyl but auoi c
gg?%mﬂg%’fﬁ?éﬁ r nt anoi caggi d 4.84 Trinetlaylacetic
FEyforgbupscic 93 pj chl or offfénol 7. 44 3, 6-Dini.trophenol
BlomBplingt eei di ne 4, 05 20 823 Chl or opbepol 8. 49

Byfdiaé or apl i enol 8185 © 3sByridirtecat boxylic acid 4.85

4. LG hecarboxylic acig@d,4.96 2-Nitrophctrol 7.17 25
gls | 1 eyol 8.28 4 Nt r4gpheno| 7.15
= iline 4.15 #“Fiuoroaniline 4.65 Aniline

-G pethgligidaggiy hy| pyri di n&38. 97 3-Met hyl pyridl -Ue 5. 68
SrevBtbyricpyid i di ne 6. 02 NMas haxypyri di ue 6. 47

flisGmit et hyl py6ni di ham Req 482 35 3-Methylglutarie
gﬂegylgfm%écmédi pam ¢ acig,4.63 Hexanoic acid 4.85

3-Methylbutanoie acid 4.77
Pentanoic acid 4.84
Trimethylacetic acid 5.03
2,3-Dichlorophenol 744
3,6-Dinitrophenol 5.15
Prenidine . 4.08
2-Chlorophenol 3.49
3-Chloraphencl " 8.85
3-Pyridinacarboxylic acid 4.85
4-Pyridinecarhoxylic acid 4.95
2-Nitraphenol 717
3-Nitrophenol §.28
4-Niwophenol 7.13
4-Chloroaniline 4.15
4-Fluoroaniline 4.65
Aniline 4.63
2-Methylpyridine 597
3-Methylpyridine 5.68
4-Methylpyridine 6.02
Methoxypyridine 647
4,6-Dimethylpyrimidinaming 4.82
3-Methylglutaric acid 4.24
Adipamic acid 4.63
Hexanoic acid 4.85
4-Methylpentanoic acid 4.84
Benzimidazole §.53
Benzoic acid 4,19

3,5-Dihydroxyhenzoic acid . 4.04
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4- Met hyl pc taanoic acid 4.84 Benziruidazokc 5.53 40
Berrxoio acid 4.19 3,5-D hydroxyhenzoic acid 4.04 WO

wQe®8/000A8636 PCT/ AU2007/ 000549 11 Gallic aci BCHAG2007/000549

3- Ami nobcuzoic acid 4.78 2,8-1 methyl pyridine 6.57
Sallicapitnet hyl pyri di ne 6. 9915 2, 5-Di nat hyl pyri di ne 6. 40
2-AGinDienmeichyid pyri di uo 6. @58 3, 4- D et hyl pyri di ne 6. 46
32-Diddnph iy | pyridine 6.¢k5 2-Ethyl pyridine 5.89 10
aniline 4.84 o-Mthylaniline 4.44
%—E%H% ygﬁﬁi ne 4.73 p-Methyla riiline 5.08
GRSV B 4. 52 15 m Afi*€i di ne 4.23 p- Anisidine 5,34
36-Rimethylbsrimoaui | | a~ 4. 3%.65Cycl ohexanecar boxylic acid
4.4-Bfhetbippianal ¢ aci d 4. §3620 2- Met hyl benzi m dazol e
Qs_g,gwmﬁ%g‘-g%g acedc acid 4,28 2-(Methyl am no)benzoic
gg d 5,34 3-(Methyl am ra;g%benzoi o acid 5.10
'—&Wﬁ’iﬁ ani no) benzoi c d 5.04 25 NN-Ai mat hyl ani | i uo
N-Medylanifiogt hy| ani | i ne 5. #24 2,4, 6-Triruet hyl pyri di ne
FMédBylandind’henet i di nc 4. 4344 m Pheneti dine 4.18 30
Rvhouatdkdi ne 5.20 Verqpa]. 7.43 COctanodioic acid
I@Né‘gﬂaﬂ%g auroic acid 4. 8% Q Chloroci is acid 4.23

o-Anisidine 4,52
m-Anisidine 4.23
, p-Anisidine 534
4-Methylthioaniline 4.35
Cyclohexanecarboxylic acid 4.90
Heptanoic acid 4.89
2-Methylbenzimidazole 6.19
Phenylacetic acid 4,28
2-(Methylamino)benzoic acid 5.34
3-(Methylamina)benzoie acid 5.10
4-(Methylamino)benzoic acid 5.04 .
N, N-Dimethylaniline 5.15
N-Ethylaniline ' 512
2,4,6-Trimethylpyridine 743
o-Phenatidine 4.43
m-Phenetidine 4.18
p-Phenetiding 5.20
Veronal 743
Qctanediaic acid 452
Octanoic acid 4.89
o-Chloracinnamic acid 4.23
m-Chlorocinnamic acid 4.2%
' p-Chlogocinnamic acid 441
Isoquineline 5.42
Quinoline 490
7-Isoquinolino] 5.68
1-Isoquinolinamine 7.59

3-Quinolinamine 4,91



10

15

20

25

30

35

40

w@ 20080011300l i uol

35 mChlorocinnamc acid 4.29 p-Cblorociunaniic acid
4.41 1soquinoline 5.42 Quiuoliue 4.90
5.58 40 1-1soqui nolinam ne 7.BOI/AU2007/000549
3-Qrinolinanmina 4,91 WO 2008/ 006136 PCT/ AU2007/ 000549
yas-Cippmisaeidti nnani ¢ aci d*4* 44 2- Et hyl benzi ni ezol e 6.18
MBdyleydirgdizade acid 4.32 KA lylanil %ae 4.17 5
Weihasi.neam de 7.33 Nognapic acid 4.96
_-% vl qui nol i ne 5.83 g,-, Met hyl qui nol i ne 5. 67
%{ thyl qui nol i ne 5.20 il 6- Met hoxygtiinoline 5.03
FRBERFF ci nnat ni ¢ acid 4750 m Met hyl ci nnani ¢ aci d
Yondnke acid- Vet hyl ceunaudc &€%d 4.56 4- Phenyl but anoi ¢
Afetllyldhindifie 15 N, N- Di et hylsani |l ine 6.61 Perimdine 6.35

;E,Q?@%glg‘gj,c acid 4.17 Rig ocarpine 6.87

igl - nelnant hrol i ne 4. 8? 0 2-Benzyl pyridine 5.13
FPUTRENE. 58 Phenant brfdi ne 5.58 Mbr phine 8. 21
CHepyreinging 1 25 Papaver P8t 6.40 Strychnine 8. 26

BMutylaearBc28 1t will, oksSgourse, be appreciated that
Lhenpeigsedicd nvention i g4not limted to those acids

#{gg%ﬁmgﬁég t30 and thg,sidliad person will be

L ) o select other acids (or aotljugate
Hihewlpanicdtihg a pig in % range of 4 to 9, or
uptDighylhilng 5 to 8. Opti 6fhlly, each B is independently
BemiBet ed fromthe groupssonsi sting of a nitrogen base

AREnBRe acia 417

Pilocarpine 6.87
1,10-Phenanthroline 4.84
2-Bengylpyridine . 5.13
Acridine 5.58
Phenanthridine 5.58
Morphine 8.21
Codeine 8.21
Papaverine 6.40
Strychnine 8.26
Brucine 8.28

Tt will, of course, be appreciated that the present {nvention is not limited to those acids listed above
and the skilled pevson will be readily able to select other acids {or conjugate hases) having a pK, in the range
of 4 to 9, ot optionally 5 to 8, : .

Optionally, each B is independently selected from the group consisting of a hitrogen base and an
oxyanion, Accordingly, each B may be a nitrogen base. Alternatively, each B may be an oxyanion base,
Alternatively, there 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 pyridinium jons, or alternatively one
molecule of acetie and three imidazolinm ions, The skilled person will be readily able to coneeive of 8
variety of mixed dye salts within the ambit of the present invention. ‘

By “nitrogen base™ it is meant a base containing at least ono nitrogen atom, which can be
protonated. Optionally, the nitrogen base i a Cs.iz heteroaryl base, such as imidazole or pytidine. Imidazole
is a particularly preferred base in the present invention.
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oxyani on. Accordingly, each B may be a nitrogen base.
Alternatively, each B may be an oxyani on base.

Wa@\Raos/omasé vel y, there may be a m xture of nit rB@HAUamdlooosm

oxyani on bases in one dye sal¥. p' or exanple, the

four ¥ “BYBeN IRt & BsnuyRigeriskatonofydian whit] Souheenad,

Rréierially, &@¢ﬁa&$ﬁxm@g&&hﬂbwm Barhok@hase Qlan @ga;u@ FePiEte Yl Msing o

dae o &9 5
iy e Ll B bl Bl B g s

The e sSQn, Wl adl

e e S G R CHRpE AR
présedt” i nvention. By "nitrogen base' it is neant a

base Ghrerabsmirrgniedby REbmg R? muyde Bkt Er@@aiying brOfhing™hb GAVeERR of A,
boethe . EleaRBtREkng m@mg Mkoxdy RRudd 0 SRR c%a%o%m . % 1ot in the

Q@ ﬂn%nm%%tmeg%%gér ?vel?tlaik Rp?ng g ea?rerb&!* C @ty iBIqups. s ferably

b?F‘%’&Y Yy ?f?ﬁé‘ﬁ?‘f* W%@%@@ﬂ@ BEISBPETH NI COFh00OEAA infrared,
FBickBye prefseapluir dnettion by dogimpraialyavalabd a8s, 15 QL pRIeEl cBbodiment R snd
IRE@S hiothikB oo WRA pERlides M‘éxﬁéam&@ @u@&w Bf tﬂét Eb

Opt i opgl abillSio B8 S SrsiSad %%are%ams]e
ase IS an org énl fR IRt 4R “
R S ORI G L UG AR A
ergris et smisneemprbons fastoo mrill respREE 10) B-rote aMREENG iR cdRPorinds
S@raes Hewbvd:, iraw nkl bedrdoall &mlcem%e&&aﬁw&yms%wtuﬂmny high lih

o o cifita Ef%rn Scyanin sl v% e
%%tﬁ! Jxxgﬂyeh ‘ZE[ g‘i%g}gis %ﬁee{ﬁg 1§, %MJ(% Qp%ﬁﬁ‘l Scyamng ha & mﬁf)\m to

8?““&8%‘?"? F"“a‘i‘ﬁf?ﬁ“ﬁﬁ*g ?t"ﬁ%mﬂabﬂm
m{}“@‘i“’@ﬁ‘gﬁ/@d‘r"m@?wm egpped 1o tiopior derliakt fPirsgrear or more. Gallium
sysndstayentslalypreredsinkohiy) hadta mols €ed 6l fred @, LOSpatel BRSPS Imare
eamse 3s preddeted bdute chibk l
% %ﬁ rrentﬂ of the pr esel}l?ﬁldjﬁ%grﬁierfsé%lng]ﬁw%e? cgqhﬁﬁgdy g response
ot j koxy groups, preferabl ¥ but oxy. But oxy
subst?w*a%lhﬁ s acfuypart coyR RN ltegpiively. A¢ prey bxelectpdoapdifisd to impart
$perify@ropemizy edodirgravlebule. &Yy heisctdd nf bR heridbull tavid dpdmadioe,
m&ﬂfy&ﬂﬁblh EoflcillinsRE A wREh all¥ces B WORKGE Al | y aval | abl e

| ase r@m ﬁg&&hg&d,%h& éaﬁeEJnE Qiovﬁﬁs!‘ngl%rgaﬂtg orle, co e@ sucﬁathat it

e bot es an ex
%ﬂvﬂ%‘@r‘@c Tl ’t‘%%wrﬂé?fa?fébe@@ LG ﬁmblwﬁmé&m fomean “wmbrella”
oventhernesystampihdrkdueetcoimiMria@asgiond @@Weeh Qs dysiidonlds S phrfduldsly safible for
RAMhe BredéBlivenBidngNi f i cant i npact on the I ight stability

of th vention. Pr eV|

" yacerar eédﬁ%gﬂbﬁ ér@%é% B s G S oyt o rd
LR PCCRA LY e A
hesybingides cprroundimovRte @W@WW@@@MO@WG o bib®n bhegpf blehs in the solid state,
HEWeibE mhsorption 1 e InOUEsBRE i Sroidbieh 1R AL ospehlyak RkyT8ua!in nemage or
mabhbdrateeyani nes show unusual Iy hi gh light st ab| I ity

co pec c | f | a

gge{ nap b%g F&?ogm %ﬁ?’%lh%mﬁ ave b g‘(‘f\ﬁg’f %‘Jmlgli Pﬁ“ff’“lth" .
a\%’ RFEEE ‘ﬂf P‘g“m"rbg‘? A5 PqupppYpds %WB”{YH%WWWW complexes, is
Wegrhh yarisiug 1o cplabied infepptiongeyagediamdmédepler | abet t "t

appl 'Wllﬁm&bwﬁm@@uﬁmm&tﬂnﬁ adc}éﬁstc%ﬁcpﬁm@)é PSR Ranar moiety

%Lat ellasg Eart oi' 1941 :Bollerlge ’ghere%sl’alirt]:laﬁg% rt csnc fcgallmé: - siyet?mes ru{%acexg Imﬁl(e’%ues o

SP‘PP%@@PH%F\?@ ‘%ﬂﬁfﬂ F%facwléwmgwnﬁeéam atmﬁeeke@ e, Bofypeing A
aippoend? Revé etmahinfdngde Moup tdeSheprid i @ thicrdREAMERHAN AR BFweakly
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, At may be
selected or nodified to inpart specific properties
onto the dye nolecule. At may be selected to add axia
steric bulk to the dye nolecule, thereby reducing
eofacial interactions between adjacent dye nol ecul es,
25 optionally, the axial |igand, when present, adopts
a conformation (or is configured) such that it
effectively "protects” or blocks a n-face of the dye
nDIecuIe An axi al ligand, which can form an
unbrella over the n- systen1and reduce cofa0|m

.y . - o -




absor bi ng dye conpounds known' in the prior an are
bl ack or green or brown hues of black in the solid

W(SIZ(H)B/@O6136‘I’hi s visible absorption is clearly unPEFAD2ADITB00549
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in "invisible" LK inks, especially I.It inks for use
i trdinsagrnasyer. Wihoe ishibgesp TEpoung b hevsy, it & prdlvasd byhd ivemt inventors

b -l s 161G 0 TR @korbiYg doliguils QS IBes bEWRAHIP foShe pld@krich BSisible
%%Ehbsor%m\é&ﬁéspéc& Qﬁéﬂ%wb bt Bdik d?s%e 3@&? %“ 0” PSS hhBimeric

i Ng dye conpound

T g prabgomtion i ‘g‘éﬁ‘?&ff"é‘s hfpfiﬂé%é?adew of @tabqorewtbmﬁwhen 2
pmtetrns m ot ©p dfedfcinakeadnd r-abed:didricomsdubiag swaamanazdjmalﬁze Rkpective energy
Mo Gikda@Sing &i@éb&%u&%andb Ruabaidn 0g e ﬁllslt PredntIRL én@:@ny of

|aartl’£D t‘a%/easlt?g mn yr%‘ﬁaﬁm egﬁFMﬂ alﬂlmé “&s e%{?l t'°l§‘f”éif”¥d“°mg

t R Fﬁwmﬁgbnar n-systems in adjacent nolecules to
st ac k chmtr@p, tpfforpgiomofodldvesr) diviers, tin@Fs@ @] véul n~ fnteractions occurs both in the

'siolﬁl'&%(a agdih Qﬁlﬁon RN S pdﬂﬂcﬁa@t‘c@% b soldRRE %erc tberc are no solvcnt

g 1e%19%90r CE AO gn%zq o g%(ﬁléalmc?‘fy o%ﬁ e : aC#}(e vmg ce%t%[fy l‘fg
P%% ngfy mawwobwm Bhes eﬂ%wmmdw ler@b yighle” 1R dye

bbwﬁdex@mnww@le whanithe padves: histegpordfidioheitited iiosHabaper. t 0 be

bound rayrinbe @ Yampld, ark el SR OQLKinkY: stemcdamsﬁm they have a

Contrlgﬁémwﬁ&%&éﬁﬁ%ant hﬂQ}%MJ§Q 3L oo 6%%&989 that

tes n , VI Si
BCBEY ¥ GRS e Hrignd W‘ﬂglﬂféegﬁ”é"“%‘?’%??% RHEE
ordirovieaiwd che lyaratin fersiinimizipg visithbabseotiane spondi ng nononeri c
C O NP O WnétBariveld TbrSa addiaini) A 'amagt BE@Kkqddditd0idd fuShettFaloghBitig@tthd d9e Becule

QUﬁq&@”QQQQQQthgwof AZ absorptlon bands when n 5
n-or bit

syste a oth r_an

h er e S pithelo ARl o SR B0 kalh PRl
eastdg countipn nb fowr 2.3 gicraeientirlary (BFrolprles, AQ e By ey Alprd Brgpafed Gom the
Lrackeprdiggl] agunp-frinivwboindepe®t s; firstly, it reduces the
intensity of absorption in the IR region; secondly, wnH
the IF, absorptlon band tends to tail into the visiblg

region, i gb+§N col our ed copprau
Further‘- At i on of col ouned
etc, vidg nteractlons occurs b N

solid sta A ution, Howeve
particul ar [ [eN sol i d state,
no sol vent nqhﬁcules to disnpt the fornatagn of
ext ended n-stacked ol i gomers. |K dyes having NH,

acc eptradtheadsiiairitined ar oy as4ies hgbé BSliNAPby Kbl kelplRBg, or it may

lpmc&m&@;lema@é e IO Xe] lﬁ&kﬂo@ﬁsam%ar@ﬁthéaﬁrﬁ@ aBBcDof R BB Gking 0 hB8, ten
tahe J lbpr\ét{dﬁ%igser%d mlo%eg«;émﬁtané%et%uﬁlee tﬁalnal n I %h@%uem Qanr:]md salt

O V en
F““a‘iféynﬁ‘%f@fiﬁffﬂs ffﬁﬁf""é’i‘@?@{o}v * Exaurpes
maxi m tge élryﬂrecaqbg’pg heod Iypyingg mferao ndrevplemtarpaps sondiding generally of carbon

hdivarbded. Wy@bcabyl aagbael i3Rad ak$), a0GHhT fhd ABynPQRHMITGR bdth smaight and

?Hﬁéﬁh&sbhaim%\/%ocy&ht gr)MpL dmcfaﬁngq:gggygl(&dl@{ g?(gtps shoi bﬁcgc(i"ooaggn\ﬁe

0
eyl e%ﬁﬂqo o R ot Restiy, i s S evsionton,
Uy s etienyipid Aoy rieeBighy) apd qydoalenylegareups Hpilarly, the term
r‘fhm:om!zdemg refeis i dbhklent grxgoroptsp@ding 1lht Rematehnhgdragar® groups described
aplgi.tion), A maybe selected to add further
hydrophilicity to the dye nolecule to increase its
wat er -di spersiibility. 20 Generally, the
napht bal ocyani ne dyes according to the present
invention are synthesized via a cascaded coupling of
four 2,3-dicyanonapt hal ene (1) nol ecul es, although
they may al so be prepared fromthe corresponding
1-am no-3-imnoisoindolene (2). NHI I N (~} (2) NH2
The cascaded base-catal ysed macrocyclisation may be
facilitated by netal tenplating, or it may 25 proceed
in the absence of a netal. If macrocylisation is
performed in the absence of a tenplating netal, then
a netal may be readlly |nserted |nto t he resultant

T 1 o o o o, I Y




formati on proceed by standard procedures. | ~urther
synthetic details are provided below in the Exanples.

wab@sierias " hydr ocarbyl " is used herein to ref ePCT/au2007/000549
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nonoval ent groups consisting generally of carbon and
hy dr 0g&Rss sidyieléaDeated Yher@teniy o AL~ atink Ll naJmkeé by the hydrocarbyl
ag&p%hymgﬁmuw%mggﬂum wfek BoiBOl oo 0L, R0, 30 o

i'ncl udi ng

car e grou
pH POy RNy - oupesieR-as ﬁi%ydfh%gt*yw%meﬁ*ecmﬁommx o

adahantall )r anevialkyl groups, and conbinations of the
fore 9 anﬂzg Spe&H&hy ﬁfed %&ML@QM&@J& Q@ilsjﬁbf)karbyl gégz}z coutams one or more ~C=C—

al k c (o] “
ﬁ“‘féy"ﬁ Wt et e Ok el g arcatyt
grflmﬂs de nmwﬁws mef*aﬁ)é a%’rﬂmetherrfy*awdﬁ%w » ﬂ"t“@ﬁ @iplgamide,
t @teglkewad, eifbxidgr solfypse, stivuaeidpandi ng to t he nonoval ent
rF]’y dr oqgfegs)é i€ dheed A d@aﬁﬁge: tQ:a\gdroo@bﬁ ¥Gup Wac&@gﬁﬁm @43bbstituents
s_Un
(%gernéﬂn t(I-) leechQg m galpo en?cyﬁn&_ z hic%%&{lj %Q!ﬁ dyﬁng a@gvgg SO;H,
t ?ﬁé’%y@%&a’?“gyi ~NMyy g ﬁﬁ&l?/“’ﬁ@ gt 53y apwr f‘ftge’rl’f’li{fﬁ’[“éﬁ"“?
bymﬂnemmmmﬁmﬂewmmmetles selected from--Q; -N12.-
-5- - e “aryl” is'uSe@(]Q)rQG reder 1o Sa(afHbiIS grong, ma ¥ phenyl, n@@@ ot triptycenyl.

?%ﬁo&f&:ﬁ%&ﬂ ?e?e?sr \: rm%@ g:%%;ﬂpv]ué%xﬁﬂoqg ca‘iﬂofi’mnﬁ’ exdtlding fny
si’)‘E‘ﬁ“T”fSCglF fesm & red Qgtlrfferlb{ms gvglvswﬁ%?ugs PREPR tc&l} rpqsglvlalent aryl

gerompeagied slioves Awyiderare pgsyl npliciy, inofpdes pgienst Yheis PPPERRFSeQ

f our - -eferm ‘atrehieders By agpirovpvakt ¥, 28 # elomtwd aldyeplaced by a
- ferRatom FHRRGEY omtrh =} 01; € Emupmaﬁc@%%ﬁ&%tqmm& BebiRide pyridyl,

n}g)el L S1ylS ut%zo a (A ?maﬁngf %‘r Mxnyl u%tb 9{ x’s%ti F?{%ﬂ@[ fsoindolyl, furanyl,

GRS TN L 70 LI PR
Uniriesiinyispmoiii. oaithojinys peobstihybbiterzolstszolylrasdigal dusislyl, pyridyl,
gﬁy@ibbmmm;)énz’awdmfebewah?c fqmm@giﬂb&idaiyu efinginyl £ The term

'hgrgrg SNL o drss GLe8GH Rhte trgi%ﬂﬁs QQﬁﬁ.w to@i) @Hanovaldnl Heroarfd groups
h Egﬂ{)ovi\l fgrlél agﬁwrogfv' o qlcltl¥ maucgs ﬁmcrog?lcne w%esrg elli)BmprétQX

defin eploaterpiSeqlisard ofier i Wﬂeec Wl aﬂ%fer%lam PRy be
p epiyranysyhsawed wihy 03, ¥ or SPAe sulsstimants desgribid birlgw.used her ei n
t 0 ref Qherd Srrgdde @ﬁ&%tobtféuagf QbtAneSH6Bs @8 i oQRYibn with bridged cyclic

r ér;ngs& QX/{ g;m% S o‘i‘ £e|te%%l%§)% (ﬂ)qglﬁl sgbatﬂ&&){*s) arg &&p&ﬁ&ﬁ%@éle@md from C) 5

avi n romo6 carpon

aﬁ%f‘ré?w aé‘k’@’l’ d@%ﬂéﬁ? @’g“ PIYGE PR 2 PR apy i CrealiorTor
" aoyd eaeyh), cyob. helags. seino, hydfoel, Sud, SRAI-NRIR eritre, ghrod) plgmoxy, ~COR”,
COEBRS RBBER G0k, %B@Rﬂmmlmb«ﬁwyicomm up@uﬂﬁsoﬂﬁ@ﬂ

a?@%’ e % A e‘fg&rge%n l%%(selecte? E hf(ﬂro C? h}talif% g{m&:{% or é:gen Crsalkyl (e.g.

REATIL I N ggo»wawamsrﬂ@n q pstiogun g By o ave
atifme: BroeR rzephsaivedatme, ensphfieltceorpuiydr sebstinieé withaktecfsyberiimedt: —
Os@gﬁﬁl4ﬁ% @sndfvghet eroaryl (or heteroaronatlc)

W

g L?ﬁgﬁ‘hl i Qﬁs{sé}%féln ffg'%‘%éé{% ¥ OM\ s!mf,l,b %&Lb\é& forms, The
I H{?@)F’?‘}P 11};&}/ cﬁ'a%fwm 1 hﬁ?ﬁwfﬂm’fﬁe ‘t‘%’? g%(ig\m qbfiﬁrﬂ% &r may also

t be imtorrybtpd withit 3vir 8 dorilé W/or vipledends- Joweverefipiam 04“571 usally refm 10 alkyl
PYroiE Bk no hbtErtataziMbratichs or @hided: aipie Byold interr{idyitris. Wi Pajenyl™ groups are
p g,,@&ﬁchu@'uwﬁl r%wm oA 0¥ to e Wltri@h dsdiimidsion dn%@ﬁé@ihzﬁ&:%?%ﬁcyl above.
irirazol'yl, oxadi azolyl, thiadiazolyl, pyrid

pyr|n1d|nyl beuzopyr|n1d|nyl benxotrlazole
quinoxalinyl, pyri dazyl , counarinyl etc. The term

"het eroaryl ene", of course, refers to dival ent groups
correspondi ng to the nonoval cnt beteroaryl groups

descri bed above. Any reference to heteroaryl

inplicitly includes heteroaryl ene, where appropriate.

25 Unl ess, specifically stated otherw se, aryl,

aryl ene, heteroaryl and heteroaryl ene groups may be
optionally substituted with 1, 2, 3, 4 or 5 of the
substituents described bel ow. Were reference is nmade

to optionally substituted groups (e.g |n connectlon

oy




-¢(oB", -0CCOR'", -SOB?, -0SO,R -S" W NUIC(OR,
-CONR'Rv, -CONR'R', -SO2Nt"R', wherein Wand R' are

w0 pabspeqiaent | y sel ected from hydrogen, G -12 aP&yAp2007/000549
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. phenyl ar .phenyl-Cr.s al kyl (e.g. beuzyl)- Were,
for exampimealal grouhio GlighioNs! F0He AhATkORE: may, for example, have up
sm;yarsgaxemm reéladel] 8/ 18R ken SRS Ed: LGHE Be £AB -HEY tﬁyllkyl ecifcaly

ent Wor Wgroups. For exanple, a nap rou
Oé e substituted with three substituents:

R - coeme group and NH2. The term "al kyI IS
used h®&hes wiertnge & whde o, fooexaiey .. GldLipsméan te @) g hp vy Bfain any
aRdubir cdieBethnis 6¢riRa 1 %h €2. UAbsK$pbeitQA19 WRed WRYrwhRE any reference to “atkyl”
| el &L mkgdprm[} ‘] por 3 lieteroatons selected from

0, No @gl% g ;) %/aso be i nterrupted

with 1 ?mbr BUTE 76T s A EedbEE e “’F‘bvﬁ‘é‘@‘@\‘“ﬂ includes
t Resloglif. melyosglaelpylrand eypleriop! grespi psgvell & cartbiggions of thepa pish linsar allcyl

hamumgucmmmxalem}afl Honps. Miseydlouipd goupSnaQbe idlanRtayi@n, 2ok 3 RleRatoms

b @uhked Fkne, nupé HOASer, M&&,@mz&wﬁ Ek\iiu %Qldcpc?c:&ﬁ& gébq% having no

S |

RS bh S Wg* ﬂe%“mrﬁ‘? Souchttt ot i oD CEle ) Elgpanens,

aBEY IR Eh ErEBEISEPRCT/ AU2007/ 000549 16 The term

"al kyl T'he wns @rylaﬂnzir wibe e dowbsoupd poadzkydhengletin pral naphhybihetil R

aI Kyl e @t bimbeys” of GiloaX@iihe@in tohdd & abbibf fifofnehidWE RGER and iodine.
LQOR, %@Wma&%geubéfmﬂétnﬁ’&mr s ubstr exa"p' e, the

r oup I ncl udes

OC( 0 Wo’é%(’qrg‘“i/\ﬁ’@?““ “’K‘é?“g"\?gﬁ‘b%&‘”ﬂ‘g el #EPHUgH comprising a
e 4ioiilis sroppl, “d ibsipuRay Fomprisingiaracidgrrim (ing rling adlik YpreoP, uubsrineps
C omntrdeing a polwreriqvisiierc),offs sbstdulo in @ésdiiBuaD@bswe@iiveld orpieialld 2 the group
Unka®s. F&R%ﬂpi@ i@ abdtidoed Eo?sﬁ:@s@:g ot 4R ﬁﬁalu Yaltk tﬁéx«%’f)’eﬂ&% $f@m‘mula

| s
¢ St TR s a1 DR RS RO gt s Bt e e
h &F &Pl o g gt scfaqcaﬁgﬂ group e evepogarRdjly sppreciored

phtyie yedt omitkaf the subsicherg yeobtoabid @nheldesgeddinpippaliarspravelkd taS the specified
cathidpatdons of these with linear al kyl 10 groups,

such MY&A Llslﬁ){sjcfﬂje!fye mn%gxg H&%eﬁn %ﬂzﬁ st&&)—de&?}!h&y lego Q l’\lxacn

be, i nterrupted
SEFERREE 5{ kg s g5 e R BTy s ot
" B aF RpRtomES G&f‘?’SPmF’éf“é P’é""?ﬂ'ﬁi’m@?ﬂé [nefeding yecentie wipmprgs erc.).
havi nd-imwise, bigh empaindimay etisein b ppiberofregioidxainineStharfal possible
c&gzmalxk%hm&mym&edfa@waﬁa cycl opentyl, cyclopnyl,

Cécl ggﬁ&ge%am 9%@1& f@} D mﬁnmsas%gggc&x sl 0908 ?nswax

ar
B é‘i‘dﬁ’ytl"mﬁﬁ‘&‘ °ﬁ1§ Pt IW‘Ie “at IT% °E'Fh@ SRR ) %@é‘h""‘ mat be
o‘f‘“’w‘ﬂ‘?épsdm"“%% lippiiasign Wéheé‘#ﬁmnt)@ff‘eef er to any of fluorine,
chl or iTheyghdt edpereficalag the Geh ‘I’dﬁnpnsmgs,ldad!ahgﬁons hﬁﬂ\@\fﬁfnpnse or
h‘%lm%ﬁ@ h&hidk %uthe@aQ tnOldid§ stitkd efeh bR irkeDE m%{:ép %Ertln{)tléﬁﬁalﬁg any other

I ce is made to "a substifuent conprisin
W&(’Jw%&%% substituent conprising a hydrophili c;

group , "a substituent conprising an acid group
(Meeluzdi ng salts thereof)”, "a substituent conprising
a pol yesrdss ieRRioR alsoQkdtidds an ihltj@ inR PR Etabil, W Rkjel iRk (ISR inicjer
consist entirely or partlally of the group 20
specified. For exanple, "a substituent conprising an
acid group (including salts thereof)" may be of
formula - (CHJ, SO3K, wherein j is O or an integer
froml to 6. Hence, in this context, the term
"substituent” nmay be, 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
Aractionnllty, provided that the specified group is
pre. a 25 Chiral conpounds described herein have not
been given stereo-descriptors. However, when
conmpounds may exist in stereoisoneric fornms, then al
possi bl e stereai sotners and m xtures thereof are
|ncluded (e g enantloners dlastereoners and al

e o,




regi oi soneers and m xtures thereof are included. 30
For the avoi dance of doubt, the term"a" (or "an"), in

w@brased3icuch as "conprising a", neans "at | eBGT/AUN®7/000549
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and not "one and only one"_Where the term"at |east

one" Waterspedinifidt piatdmposifigmare wtihingwisih befitefatmoind, ireddidon o water, may

QW&H&Q&S@&&W@&&&M blobifek, s@hdsieihg Bntd, Rthetlals] viskdsiyOuditiérs,

pehetsantl. e&ﬂg@gggm&ggm§ge0|flcatlon the term

COerI‘I > Y gns SHC E S ta%P%t lellblle 9 ic solvents

npP b sy izl RPN MR e

eztc@m:a alley) alpplslgespch o othgiob perbanel bitesh Praseaqh a’eﬁ 2riepramly ENsp RS, such

%eﬂﬁjieﬁdw mpnometiyEgier, eylens glepl moikeyl phe Sstpitne glyoobmdnplay] ether,
2@1 eﬁ'&mﬁ%&&d@ﬂm&ramt dxétlﬁ}iﬁne g@ﬁ@&&fo@@y}/ﬁﬂ:&t m&hﬁldﬁi‘i}ﬁﬁl monasthyl

s i S iy g P i eng e sond e RBABEQURAIe oyl monc-
COMPRSIEES B R RAAIR: SRS PEIP A ke s el

abld-- oy etheq edapenesycolmaye-t-oohrhen Gehyiraidived! pens;t- bugyl etherlgmethyl-1-
Q&uﬁ:@hﬂéﬁ&ltp&w@k Do RS omeROIH L Sr@¥ b Glyaiedabey! etber, propylens ghycol
mono u?mth%t rgﬂyé&%@!:oti AL oE«}a @tfw? pro ﬁcﬁ@ﬁ%ﬁl%ﬁoszeop 1 bthdd D

e
e C R R e ittt iBLEd Lot
aragihe, dpoiPxinglolBnopneysiprrgd S PRPAIIR Yl h 'Yée“‘eé h
afpr@yiba Bigdo] manet-hay ather; fdntnadvolostarbieolreethol sulfozifvd sorbirol, sorbitan,
gng mgtjemte, Qiy%%@&xac%t@ Flry&ml Ba6he, aASulRkkRYdr CR®ingoyileos.

z?ﬂs. A oG D205 B S

ene

h%ﬁ’rw AR e ulfwd&%@%@%‘? g?& a%t’w?

edithegty]-2-dhidedoidromnel oginiwodns toerbet hyl et her, di et hyl ene

g l'yco Iwhmswmmwrcswd h%ﬁ-hﬁling wabrYhi A veza symﬁ:k wiihRE serve as a
991? ggX %r h&t%e@tgt{t for 1 tgrr}&an%% thlwewga o2 Q%W&mposmon

ut the di e
LA e R T
nigwaapln oplstper-sollfieqrganie byt Birias yhoiabronpes A orfyigheyypre othylene glycol,
Edrdpkne aitod tibypianByco) peaobethmena glyiol bikgiilene tlirek 2-butene-1 A-diol, 2-ethyl-
11',3@&43% ol, b me E Q—Q%)ﬁ@édfolaﬁ%pyle&r RN B RetEih MER |d1propylenﬁ glycol

l 15}
p???ﬁ%&%%‘” dlxprog%efné glﬁcBPzPoX?eE.gl%%th ﬂp?@kb@@%f%ﬂ ljfl «J’&n@xr S}I(Jfropslrlcu
niyiek W‘WWC" EerREsthy! Hih &W@H@w gyt B ST ‘B‘B’iy%f&y% yee
eibdnetuyl etal, firtotryd abad mglopthyd Ftherdisbrient blydol :@pmrhyl ether, fripropylene
ALREIORYEBNG: @leMORingd HHROSd: byibhiset Tver or loshbidr, Bpytlyienelygil. yombpylene
2%%91 tgl)butﬁéng ay«:lnl Iei-lnx%edmfji P-B;&Q%ﬂo@'ﬂ? &We@@i 1,6-hexanediol, glycerol,

no- |so%ro%m1 %t mtéggy%*ene ngcoI nono- n- butw

3’ VT C nmono- bugz et her;

f or sudf aa! waigek b pn “6‘%9"1"8‘}‘ FPé%/’ﬁV‘l thedniget igk *a*a%fe RLaPYE § g PO% by
sedidt, tarmpreforgiinglo @r30% buuaghb brsdom thetotalgikyeeranogifondi acot at e,
gl ycerdler dukiabia Gaindbints @MoheStHd iRludd1@schafilies GRINLI VadbsBIArides,

t ?{ g{m %n!i‘ %ﬁ-{d&% anm&{uvei %%H&‘ke% Mtﬁcﬁ,szﬁto? 9}11\6? R afironic salts,

such as 2-pyrrolidone,
N@Pﬁﬁﬁﬁ@ﬂ?ﬁf%ﬂﬂﬁj a- caprolactan1 di met hy| sulbe|de
Sul f Ol Tapikies s PSP R © RS BSOS HERFESaHon ofgie aqueous ink nto the
dhﬂﬁmﬁyhmﬁr&nuﬁam@hmdwmnnedﬂm&m@bﬂ@m&ﬁmﬁon@&mh@@ebﬁWm12

2 Iﬁb@ Iix 1&@ Le ohie ﬁ@yydﬁ%@l ﬂkyﬁeﬂ{@is & 2tHPind 41126) monamethyl ether,

&@wf ﬁ%ﬂ@"’”ﬁf@i £ Bilnf Qi SDADNRT, 0 Y00 B cver s
r digteytend sl yronemethyvesiep PiGYI9F @J&@lrwg@ﬂte@“t "ﬂ‘é“"*i’“ﬁkf""l mono-n-propyl
conmposition. Such a high-boiling water-soluble

organi ¢ sol vent includes one having a boiling point of
180C or higher. Exanples of the water-soluble organic
sol vent having a boiling point of 1809C or higher are
et hyl ene glycol, propylene glycol, diethylene glycol,
pent anet hyl ene gl ycol, trinethylene glycol, 2-butene-1
,4-diol, 2-ethyl 25 1, 3-hexanedi ol ,

2-nmet hyl - 24- pent anedi ol , tipropylene glycol nononethyl
ot her, dipropyl ene glycol nonoethyl glycol,

di propyl ene gl ycol nonoethyl ether, dipropylene glyco
nDnonEthyI ether di propyl ene glycol triethylene

T
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30 glycol, isobutylene glycol, 1,4-butanediol,
1,3-buts adiol, 1,5-pentanediol, 1,6-hexanediol,

w@boosmoaBe erytbritol, pentaerythritol and  PCT/AU2007/000549

conbi nations thereof. The tot%dl water-soluble organic
STPFYy Bheneayrel@rc-ippropyhaher AiRYARS glyrR! toso-imebyd etk eyl b gyrb! mono-
Sritugyl GOL/aibylenngicgntono-mmiybetipr, ek Bylabllytobdnd-Obud DR ¥hyiens glycal
Vbﬁiin&hﬁuzyl bas Qldthﬁd%e Hhe nfa%-ﬁ’uty! ks, RSP 1115&109{3 Ié[g, Hgﬂ’ylene glycol

"S ac C‘ﬁe&?‘e \épéféﬂyfpﬁ%lgﬁ%? gngﬁn,g/r Ogge CL zﬁyaaé glonois,qgut)% ether, propylene glycol

JITHLERBL HKF PaREm gt &ewg’afee’h%w dereyiennetrod] mpiogelnl oles
tdpeapderk clyes] moroatin] ethey; dipropylwrelybdl @bno-moyobil b, dipRyyidneigl@itindno-
S@bibf ethed IndHRDOLRE knBiforn- dey%an@&bx@ﬁylﬁg #Bredl m8 G thifelhbl Examples
lo@&um 2%@%19 99{1 dnﬁ%ﬁqtzrh@:&ﬁemolohi aggel.er aaﬁs gogsclecmd from

Q

(I M T DTSR W

at R retithdpd!, %@weei GReprHIeF 5y mpp focde ustd 2@ pengirpl es of
Sui t alfhempok gffpyelraings pedfeeadly @ theadnky/df | @G B BweRhEm®@E fBR8 1 10%
g@yagkbQQHQMthbmiaﬁ§£@&u 40 ethylene gl ycol nnnoethyl

et her noeut ether, eth

co l'I'he%lh&le? 1@% aﬁrl %{ftﬁer ac H c¥igvsnt, (Eﬁ%)&mflﬁ mit aézﬁ)é %ffw“ agent
%B ABTHRYF 5“8?%@%"" FPet R *’é‘ﬁ’@“ W&@Pveﬁﬁ%’é‘thﬁ?t festictpeif types, such
at ﬁlythceﬂ@mgtcgd@@th orptefiowfpnip radiaslls, AROCAB0B BOGEE Galts,
REFhDMRARAUDLOREE) acyibBib@iaktBEs, an@&klk&is@?b@w%%%@s’ alkylsulfuric ester salts,
QBQQG &nﬁ %E&Q@Méf‘nﬁ L\ﬂ%&yﬂh}q&g 11:), y e gﬁYa(r: salts carboxyhc 86!(1 fy{ﬁs e.g., fatly

et Iene
PR B R A P AP 1) S st ot sl
PPWC@Y@FWEWIWQ@PPWG@% salfs, prdtelyterophobpberic etk i, Spadific examples of
Ofle o @iic surfionotive agenst ayl sodivint iR beoyli h@ie DYIbrRIR RELEH 13668 andfDNO- T -
taummew%letmm@wtmmmoxybut anol, propyiene
co et her | ol nonqe
g t Ker Emtahqgnom?mc sux¥ama| achve ?geﬁl% ﬁ? %Brﬁ?g ora %ﬁ)&t rtypcsp | >e/ne
V@W@H& thegs m%@ﬁy‘l‘w Tewp ﬂeﬂpheﬂpﬁlre@ﬁfy PRAYPEYCHIgRe gyl esters, and

mﬂﬂﬁwﬁgbvﬁbﬁywmﬂmﬁﬂﬂ%depf@pW%eh@KgﬂycﬁhsﬁDM@ﬂE@hﬁémﬂmdmgu ,
el @diers; plhieBér BPY) sGIN @s 1@lyMGRY alcBRNDST diikds; ofd dkBlolamide types, such as
%Bl%){é ERRHNED %peﬁﬁmm{ble%t%?&(dmc & mvudﬁg&ﬁs?{% NGeh as

Ay oy e e e o sy o asstoens
ﬁtamwoxmtme ByiRbte wﬁw@ém @}Fyl &t pRAtgkEthylene lauryl ether, and
PolRxwlkichrde dikg kebere(e. @ pdlyox2thplem biRy) exbkray|andaektéls, such as polyoxyethylens oleate,
%:I?oxﬁ@%l?ﬂ@ditﬁimr &H@’(Y&ﬁmﬁg dig@kte, @@'tha@iaﬁﬁc Q%ltﬁﬁz&og&{aﬁge sorbitan
E:%@leaé sgrgitaxg qlux%le 1%%)99:5;% mcn'o-olo% gld Bdhﬁfycﬁécalf :gcfaraw Acetylene

ane
PR L. b 5 DA G5+ 5 it -ty 3.6-dio
9 3cf-dipethhiehermti-ol @Welafdtsedor urea may al so be used as
penet Tigiicet inkbiag al@nmida bakipe met & Bodtoicia&d, am&f@ﬁﬁ@ hékadhBrophene,
bR %1898 enzhic b ZBHUanP¥enREZOL 1,2%%%:&15 eLer ?péscth;ohngﬂuc or

%ngmg el ght, based on the total I nk conpositio
he 1n Je I K may also contain a surface active

agent " é’gﬁ‘é‘ﬂ‘l mzy 1”%9 T Saif Rbias Aftlenediamipgtpbpppetio acid

ﬁﬁﬁﬁbr a nonionic surface active agent. Useful anionic
s ur f an:e waﬁdldk\ttﬁy ag edkash alsgdt b en Mb@mﬁ@ prGrclorbNdRe Soygen

A duli E@ﬁ&ﬂe&%ﬁmﬁﬁ th de: de ’1113 nencher consumes
oleflnsulfo C aC|d S enz Ot E
%t“& Figpied gvpeR g”“é’f"ﬁ{ﬁ ‘fﬁ‘i’ﬂ“ﬁ& r?‘éeé’tﬂ‘ F&émm“‘hw degradation.

acyl met hyl tau I nes, and dlalkylsulfosu00|n|c aci ds;
al kyl sul furie ester salts, sulfated oils, sul f at ed
ol efins, pol yoxyethylene al kyl other sulfitrio ester
salts; carboxylic acid types, e.g., fatty acid salts
and al kyl sarcosi ne salts; and phosphoric acid ester
types, such as al kyl phosphoric ester salts,

pol yoxyet hyl ene al kyl ether phosphoric ester salts,
and gl ycerophospharic ester salts. Specific exanples
of 20 the anionic surface active agents are sodi um
dodecyl benzenesul fonate, sodiumlaurate, and a

pol yoxyet hyl ene aIkyI ether sulfate Annnnlun1salt

r o L, o o o



pol yoxyet hyl ene nonyl phenyl ether, pol yoxyethyl ene
octyl phenyl ether, polyoxyethyl ene dodacyt phenyl

\N@tMBmmnaelyoxyethylene al kyl al lyl ether, PCT/AU2007/000549
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pol yoxyet hyl ene ol eyl ether, l%olyoxycthylene | auryl
@k BRdss ofifgle oﬁ@dny}ﬁhngha-hdﬁy‘}aﬂigeouafokylblm@h éagmdafien ofjthe dye and retaining
RQRSQQQS%E ﬂeﬁi@&v@uﬁy k’m@&ﬂh? fS din 1@&%&&&&!& is séMded iy ASascorbic acid,

Egﬁéﬂaﬁ‘ bR e ALt ehahe

sorbltan nDposteara te, sorbitan npno-ol eate,
piHrtan sesqui ol eat e, pol yoxyet hyl ene nono-ol e&t e,

a n d pdﬁ%ﬂﬁﬁv@%h&@ﬁ poli@adnadiRs priferebyiriSifes prigtheydia Fiuid communication
%gs o:{é‘ﬁ\% re\!e?vo?%@lﬁgg saﬁ%?@er@% comprssts an inkjet ink as described abhove.

3 6- di“ﬁﬁ‘tPHVT” , pehyas &)J(%i?ns Ptezoelectnc printers, are well known in the art and
FilGongi pant ¢ e lskiled prasesy ﬁm@mm genetibipodpdgn Thgritig gy bepligh-peed inkjer
iphikédr Bthe prindér iBBYeratlySGademidth mr AreBirddikidegrings ol pdmheddefped ig the
Mlnmusmm@m%e il FRRBRAL ! of FRcHSQRbBorARgein by
hy ro&%gen20|c esters, so |un1dehydroacetate
{BEIRPH BY8Y i n- 3- one, 3, 4-i sot |azollgﬁ€ ane L0133
Kozt rFtithoors o e PR re o 0334
aOBRAEN a BEQUESt er 66g33Agent 18RS as 10/302, 517 10/302,297
et hyl enedi am netetraacetic acid (EDTA) _ The inkjet

b@k Rmy also contain a singlet oxygen quencher The

presence of singl et en
reducé§mpﬁﬁpﬁpﬁgﬁﬁﬁy%2@ oPmﬁh qéﬁf&% |ng %QSmﬂQﬁmmmemm
creriafien a PRERsId RiprbeRe TYRIG S thprrhead s ogy Vﬁ@lwe*tw %’g’eﬁ% to 8 inches,
geneelhﬂbcﬁxﬂmamnstcheac viedio pioduge, B, at Aepackhpidtinaoitbed) | Fesexampip two printhead

85 € anaWinRhadi 22864 LdAQ] o 5 5@ 8 LBl adobi@ Be usdABR RAR B ADGRBAT (the notation

r? ;.%OP?/ 9%8154§ %) Er s & s%saecﬁhabmoé Icgawe%gedomg@rbmm can be

RS for ni,m eg

tcﬁw% o RO P FESTS B RRE O 8 R rays priocos
ww@whﬂvnemm#me@ﬁmabmvmbwhexgwﬁgﬁewl@%?@@WWQU & pinglagprinthead
SRt eifbuil, 6B BR OFol3ih ciRiis,Gan also be used to achieve the required printhead width,

1, 443‘%& Jfé;rx rﬁﬂlLaa @bo&]n% Bﬁiﬁ m(h%l@l% be @ﬁérﬂﬁsﬂltﬁ €:fetbnoe to Figres

SOdI ug1r azi.d | stt{md ofantelon%éé%f:o%gééfs gﬁ‘ Blure mn componmw

d4
%esen | nv provi

eJ[f ﬂlppr}nﬁﬁséﬁZQ;leqﬁlﬁf ] glpqqg mgnbﬁﬂzma ﬁl@%{ﬁe GH 422, & 1ak dxsmbunoln moﬂdmg 423, an
coneiiteaplite fi24, aWENSS printhda® comprising dirst anf sepand printhesid integrated circuits (1Cs)

. Wﬁ?&@mmeﬁah@whmkyreserv0|r conprises an inkjet ink as

descr 'Tg & % er 42? lﬁjc%tbe Eanler "ﬁ-@,{, §1y ﬁaﬁhmﬁémlt slﬂﬁlr aE'BLtaI or plastxc and

bubbl e Je ric printers

P AT g 'J\‘?W‘}m?ndr sy, P Dt SienBl o At e i Do o
choleem otbes rrepREFeniE %ﬁ“éﬂ@@“mrﬁ‘@mﬁ?‘? Fplagiye th%hené Whllst suffenmg and
hirgbhape ddprinnkidetawhd® printer. The printer is

pr ef ergbhnR P@ﬁgﬁﬁ%ﬂﬁﬁe@ﬂhbﬂﬂieﬁmth%@ﬁ(ﬁ{nﬁ @@ludes ik a6d second electrical

pcréulmectme rﬁS %ﬂldt& pr JI'lﬁt Jn%orsué? aﬂd%i &M&n@%ﬁﬁ]hemble connectors (not
enti on are descr the f

LoBP L6 Pt cappreeprnelih EEeLiNgs 1500 A5 ik B A eppog o cone

rogith @eresppoedinia uiptt ednpeciom rpp @ FSPEC TP QOIZIVPN RpEFPRQE SoPEC chip passes

Gi@ 0 Dechidh 30Bect 326 A Z7d @ndG6 GOIBd tolBp@6W, ¢6B B the first and second
%8Q§Q2C§Z%a§ﬁ@9333 10/ 302, 618 10/ 302,617 10/ 302, 297

o o OB 90 BBt o o

2ap éeteimnb%%ws ('6t°h'e‘Fd S a0 aﬁ‘aﬁg}w TIPFiFTe A S the #ir pump
Typically, the printhead I Cs can vary |n si ze fron12
inches to 8 inches, so several conbinations can be
used to produce, say, an A4 pagew dth printhead. For
exanple two printhead 20 ICs 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
pri nthead can be constructed from8 and 6-inch
printhead integrated circuits, for exanple. For

phot ographic printing, particularly in canera,

snaller prlntheads can be used It will also be

L 1 1. i [ 1 L 1



25 A preferred printhead enbodi nent of the pinthead
wi Il now be described with reference to Figures. 17

w@r@s813A printhead 420 takes the form of an BPCDAY2i02/000549
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unit. As best shown in Figuré& 18, the conponents of
bl tpidogk beimarinti2e] 420 Giawd 88)aseopyst aperirentie (Fian@ 20) digposed along the
feh @i bheBnPER R, moftihg 1 4BKifkioGi Erb [bitd D aifBbil iH8 gordidi 43088 the ink

dlgﬁ'l ug Eatel ?t ”m%uiﬁl %ﬁgu g‘rgs tgd MIQ%%M 4 plug 441 (Figure 21,

i rst grlnt head integra
Wﬁ‘bﬂmgi e‘%r@&%ﬂ%&%’“ﬁ%ﬁ ﬂ?%“ g Bhsbars 427. 30 The
SUpPPOTHe diveibitien Plg9A24jisse BEiIarsEoPYRIRTRORTERT Rrigke Suifstratsided locally
BB B Ed aperfubkE 81 Afd diskidt thad thipleh Stalle disteiiwelon sp@mredy2 into the punthsad
ea(stéﬁgcegﬁ (agmg@gpl opr med in any other way. The
fﬁgpg i %%%One?‘;bl | bgtxo%gdre%p% &QO&SQW id xpgémgct with the

n riate
isiripptipndate 34 ety "’éStﬁ'H‘é|""’\7\¥1”f1ul’r§’(s ‘P‘f Wﬁ éﬁ‘g’e fed ’mo coresponding
sperreagiondsvnhy the hentped 16t 30md 424s a whol e. The flexible
PCB exl.endss 420 @relr@migdinighfcadadi@ cqathicidis peaithed RCraiidel drive current to the

gwgato%%? %ﬁlé&%{ﬁ%@a BEGOAG BLEGAR, Q@'best ?h@w:?ﬂ@ﬁ@r@b@ Equusbars 427

i

electric s
ew%@plemamm??ﬁfﬂdé’%mfk@ Ffﬁé‘q’t’or uH S arbu e 3 s il
@LB a2 Medbsbuorn bin wkdbeipirtierides LDRPUE™ ar eas 450 and
460 t Rathowd RetliSEguredlitewiposictiblaindellldxible FOR B2 effewivelhwrapped around

f Ehﬁ&&lﬁﬁ&i:h&%&b‘} Iﬁkﬂng GOR RBGkEH WS EkindeA 1\DBREGAERY ths Ko effect,
anrf %@r%{ rc:m or 3 Egg g'@ﬂ i% F&%ﬁ% g&’ﬁfnes@LrQ@Qenétb@f the printhead

con and 1s distribute
ﬁéoqség%ctlve ends of the first and second pri nt head
| Cs 42%0 famd of4RiGheadi@zaks CAbryoiend penmiog endébublge formting bapfcelement
ChieSdckh, Bkt On: ueaah tlé REmhdd desirBalanghe Sillacpbeldesaditied. y  Of
el ongate conduits 430 that distribute fluids (ie,.
colored inks, infrared ink and fixative) and
HERLEFF 286 i r fromthe air punp WO 2008/ 006136
PCT/ ABXBORrGOBSIgaigOher G yRyIYRE A §i2Re tfnsepet having & nozzle
Rhdntbbrd@ating 20 afikitgumkrediB)naioSatugoiafio f Haddleghosijpend vithieige dgber.
(5 QLS achidbr BHiSROSRMA3b QBB ob AR frorh ROEHk dBbbh @hd phrkerred

demlgmdlr I b Ut ug)es 8 {?ﬂcghﬁgé@ndq% etof ntEéﬂtuﬁluEep £selids Wit t&%re@&gm@'ﬁfr

[ di stributi
mﬂmaméd"f‘fvavea@g grgongpeivedpe T zg%‘l*‘i"@-’a"“ “‘ﬁ“’ ‘?z*i’“%“q
frermivg hrayeh aglopdding! a4l npaplp eferpher. 19 actuatqraqmcps “p‘l’ﬂaﬁé’ e & ‘%1“““3
CoMs B thi G SBOCHE &b 1t frOlic usdalevuax);bcrwallt he printer. 5 The
di str *rmlg 20200 kAt Brof b -loB théte ﬁb&b&ded LofBdic lﬂiﬁﬁﬁctnﬁ biGHe b1 operation
(199 Ixol o e%%ngegt Ogélke fohiy C?g Cfx lez e c n ) m Sélqgﬁgvkdd ﬁ]lec[ ﬁﬁ(‘;&c@@z by means

e kot e e S ot o PR e e 0
| &35, THR2Bozalm chanfiRGS0) Suhes imeludas 4p ik Flpcgenyner 308 prowmy Fybichan dnk fenissie
|t§§1‘5425 and 426 are positioned end to end, and are

hel d i Fﬁ%&:‘%mﬁ!‘ﬁpm@' L.Eabll@husb’r Qen iR ondbddh SR actuator

Lsﬁﬁﬁh@ggnﬁ ggu,cg?t IRl Sl S BV B AL R e s 50

Slrespgartiagent g 4 EndPPTiph 4 ebpd 5i‘b§“@2%518ﬁcﬁ?‘992‘63 SWBRRES busbar s
427 ameeniek debitd el cjecth idghfraeiraeize yhapbrn 5l ok BlrgrapigsFigiredAdH the

12012 FeiPd $36 15 Elbabel © o6 1hcRHR thdral bR Bision OleHABIANRR hexfer dhdaf 509 itself or the
TSR G DTG Son SR FPEl ] bk b8 bRy e BERA
GV G, ars 4 are retained in-
ﬁ@?ﬁﬁ?&ﬂ“ﬁ?‘%ne end by a socket 433, and at both ends

by wrap-around wi ngs 434 of the flexible PCl3 422.
The busbars also help hold the printhead ICs 425 in
position. 15 As shown best in Figure 18, when
assenbl ed, the flexible PC13 422 is effectively
wr apped around the other conponents, thereby hol ding
themin contact with each other, Notw thstanding this
bi nding effect, the support nenber 421 provides a
maj or proportion of the required stress and strength
of the printhead 420 as a whole. Two forns
ofprinthead nozzl es ("thermal bend actuator” and
bubble forn1ng heater elenent 20 actuator )

Y o
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In the thermal bend actuator, there is typically
provi ded a nozzl e arrangenent having a nozzle chanber

wa@omsaddseg i nk and a thernmal bend actuator coP@EAU2EH7/000549

to a paddl e positioned withia the chanber. 25 The

thermal act uat or dmunga m@dam uate&bﬁ&%nasa ﬂzeWCExpdﬁhon)
from berd ﬁﬁf‘ﬂ“@’ Thamber e B el oL L.ad BUNOE

i ncl ud estabie neiridl fos tholfeatprajsumsd sparpdr nidnballforhich pmbyiodiehgp as to
Gﬁﬂdg&mﬁt@ameati ng of a conductive trace. The actuator

it e “'53(305 08es 9&3&,& R Bathdtby om@&'st\é%jsuch that the effects
ESUF- Lo e gfgﬁ?ufgaag 8 guﬁ a% ésng&é mgrgmz eg:aﬁﬁimémar 0 past 510 rosut

Mwﬂa’ﬁﬁewqf%emdﬁlhmﬂhe surfaces of the slot in the
N0z z| Ehe bhagrrians 5096nd condghenfinlpaida ovetnént ¢agskd dygede] ikdragistigBessure

20408 Jte (o8 hrenishld 8F5GvnlcH e:@&x@é/és@ﬁgraé&ﬁ e;gam d2), sl J chbsd ek OfShenter

Sk LS LA 4 g 50 461 1L QUG B
fil| etpbtiruery; hepaddly S073AerEwind 1o s regn H%“i""“r?F"éP"m&"l’i’a Affel
8@8ivwthi ahrcvamecbaefowofrbaint ivp tergprrcrhambfre Thederiysd wenpeamg pf the ink
\ami&ime bhiRe A0 2B kiR c&RpEHARE bDIdbw refu@Sih $ genshh) QeclANZAY Beaking off of the

vﬁ&&e&% DS e hddG! B @@3@4& leRRKs 58§ RGHhd @pgem buci2Asink
alr oun

an 1 nk cu rns.. 35 |
Mu&u@ﬁm@ﬂzgﬁ% SRR iR oo R et BB e o
ittt tesrpesisiomin Eiewel 2200 s aginarethading e voslrahamb S pteanenily Edy fopthe
tjaiovdd kdothafdrop Iidnknoz zl e chanmber 501. The actuator 508

i ncl uglgse B IheakESsiERARSRHR v@w of 30 Yozzib AfiBdReht. AR jraaMstrded
bGCthug gl{:‘«g %{ohéh%g\ﬁg% ofBed@ ﬁr{’aaéﬂlgn of FiMGe POSE the'ée]&mle§ b un%ﬁgmé &

tauggslred to eject a drop from

F’éﬁnﬁaff‘?‘f‘*é‘yl?ﬁ%‘é]?“%‘i“ illustrated in Figure

22( b) Firstih the achyelertSed inqipdei serisrdtagensd pogipiagig - 54§ Wiich comprise an upper

R Q6rEA (InheRdiBdlicexdRAIas is CiformbY o fop b iulsitayipm hivide bpat1@r Aliematively a
SicPio 5,!& feir@or L8 cugdfRicRh BB he BREeY LRRSHiPhavS §¥Bzher bend
uator 508 are built frommaterials having a high

ﬁ 8m%ff|0|ency where the bend efficiency is_ defined

as; \W¥e2guEr Huese BOTRAUPEE T 6HsH gl S gHing takes place noar an

eﬁ&gommem‘mypm 5¥o Wdigéest titbiokn hitride/ slasy rOiers & 1 Sepretintgfonetieshapeiilock

BRI ﬁﬁ&um&h)hem&&ﬁcﬁh&@ﬂeﬁh EaeRabitsys. A

Suita e%f’ﬁ%%q W ia %& f a@kﬁ%a&&m&&,@imﬂp%m@m |

kel
SR e e %&%%gﬂéﬁgﬁ?ogg 8 RSN o s08 1

InpciaizesSletehredsmd bepiren adpantjpearyliugi S Grad e deht Gifgengd) preration of
tekta hondatwesoebifheatest 1o Hijacht saretdrasd. i on are, nagni fied at
the pagldlte BRch AE insttethoddd dlan HABLI. ThdREF5ARlin B¢ PRRSIOD the

B8l s 50D A o i S dy el 8 9&% SDRIFRUS m@afofthbsm

E m? Conztggue 0 smmmnmze
P N Q&ﬁ@m e
arpthities frabeiopRowat vk sreund hs 83 S T’@Iﬂ\ﬂké%}ﬁ‘& geperallyyd i the ‘10221‘3 chamber
isbi wisstotad ol difedid agunidahe2@(%)., in a rapid manner. The

heat ey Guf JeS:Q& to hnald e %@1@2@95&1@&}% bufrerPis B4 @ flrointne Qfanium nivide

t he 0r. t 50 dItJO to flo

&Wg F? e\?a végé L% u 2 ?ﬂn?ecnng ali]cg'mj %‘désr]a%] Sgg@hléh%}%wdes the
eaSTSY RPR LTS @w&g’@w crf Bz %ﬂgwgt B} AR B dHeeting
e dEeaiyknsat ddiprnicateres 5 wsinewis o ¥ @isabwywerf b@tnhies gf thk avm 20 and
into the nozzle chanber. The forward nonmentum of the

ink outside the nozzle rimand the correspondi ng
backfl ow results in a general necking and breaking off

of the drop 512 which proceeds to the print nedia.

The col |l apsed neni scus 505 results in a genera

sucking of ink into the nozzle chanber 502 via the

ink fl ow channel 503. In tine, the nozzle chanber 501

is refilled such 15 that the position in Figure 22(a)

i s again reached and the nozzl e chanber is

subsequently ready for the ejection of another drop

of ink. Figure 23 illustrates a side perspective view

of the nozzle ‘arrangement . Flgure 24 |Ilustrates

. o o o .
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el ements previously introduced has been retained. 20
Firstly, the actuator 508 includes a series of tapered

w@easaoass units e.g. 515 which conprise an uppPCT/AyL@ZH00549

portion (amorphous silicon dioxide) 516 forned on top
Qﬁse@;eﬁtﬂaﬂcﬁﬁoﬁlmxﬂﬁbﬁt bt tﬂﬁ:oizﬁﬁ@r ThelefboredAkdp BpRfddiol £haye iflthe usual manner
ngggkugbg Lmﬂ&hﬂ% lgyer (hereinafter called

cuproni'c be uti

el AP oLAE TS 1 ST R PPt £ ST o
Bigured ehere i Teyptpd srerdly secsienedyaridys m:e%q%hfcb@mmmnﬁ@e Plagtgton nozzle
HafBQenR OFFi A 03 1aid nt 18 MEk1R @A Liie0da 205 fotnveripipsd arfy/l OF course, different
Sk 8GN EmLﬁetféEﬁMn@lb&J |ﬁgllggl,gl,,@a§§ewport ions 515 are

|nter onnect ed i ch

pr ovi ﬁ’ég "‘gm ?fg’nf%l i S’P?ﬁ‘égm‘”}é“i rl%egutm?é: h

Eepigee BrovabeaebleTpdifpiopobie fRstiset e US 8@‘51 1|‘§“*“F‘f?& | ‘E??fé §“”%E‘°“
plktticdahd Apgarads (T g tb Gyresertlapalicint gt ortegnd b Bl & fllyiisprrayad by cross
gkapgate and spaced apart such that, upon heating,

t he bending force exhibited al ong the axis of the
act uat or 508 |s X|nlzed Slots are defined between

Belpls Eamine fegse PR di¥e 515 and al | ow for Sll%g
di f f eWelnefersice o Fiewat% bronieelde! afabblidrwias remsmenhacupior
ERBRRES nokA pRE]IEC @1H nogrt LAY bersn, 5O 8r2zIF hayink hagkrinpo P4 aphapemres

39 ok SubdELEARRSALAL. £ 18 @E@l(ﬁi@plas&@&clﬂcj’gumgﬁmmm
S AICEL S0 0 1Pk RS Bich RSy 04 2 i s

siibgranegly crbré: nozzle chanber 501 The slot 522 is
desi gnegrigeniaisaintiys witrrebeet yiaeinorzls d003.5idp wille L00f¢n whigh the nozzle
fa@s@u%@orﬁ@ 2 BSmilsD1 00 Bfiriddl Bahe vAIAA! thehizleipee 1608/ ntlidayer substrate
WI.DRI pa.‘lsx&E 1088 QLMg% ﬁéﬁ.ﬁ;ﬁ?&a stH3Batd tife fa&xd@ @htQhown) of the
ner a cha
puate - A 1%@5@{0@@3 gﬁa‘f’ e%s{nem ! o s cn%g dxfn%ir% ga%%er Ydo%‘ so that {t:;lc element
fisgn Wiy S gsuprondgtictra T FRBSG PN E A i PP e MEMS)
Gebichihich & fpadidedlitdgmbicgleceshe titaniumnitride |ayer
517 v wen\k&%tmﬂ&d lb{h oL@ 01 108K replolr [HOVhdBALnES DA EBHleNPOT via the

<l (=1 (=15} 6] atea or W G886
e S O g s i

e ARG iR AR UP PR et YL b e o e b

afemern §01nfs tortionkel comaperihe kA dcdteribanbs LR Brbgen 5 ginent s b,
Whd @lesiRSbikibism bivag@r gete indlke ikpwanidingde rhelink ¢p1 bfongritygs wlwblie
ng gumo 2008/ 006136 PCT/ AU2007/ 000549 22
cons e q 1zeJne G gnlergtgd 9 use& ifnpl%é.‘é& in lfcss;'itpﬁl %%Jaa?nbgt‘ Q&}'I which in
T n ar R e Tty

The e

mﬁées mefwuoapfaldﬁy B]l ofth erﬂk 18 @fou@éhe%i;zé]ﬁ E%)Efg}lvm 1 assxsts in
dirsgng tipaichp LOAR asdiriyegeyiedofo apip zunimeizedlieckipry efrelrp isdigpiobe
forme dhesaaso%&mtt&mesrcﬁ@taﬁ nBzzIS 1008 b clpnbian 1 0@ pecl inlefp@dsage 1009 is so that the
SEBEAG e sl Pt
|dﬁﬁ“‘§1 %8&@8%“‘ﬁb5§’%f5wc{@%a ol rﬁr‘ls o?pFl gure 23 | p
e e e G20 o oS F At oot
amzalyu: alQhpushs s ek bk thufoenh éa fnlet pppees 1099 Hovevey the inlgrpassige 1009 is

f r%a@tﬁﬂo th 500 itetind g leﬁétﬂ hnd &Qlﬂ@ fppRkifnAdlHl 6eliGons iilaBmetsr. Hence there
01.9 ans%lt) %n;Lw l[ Iq{t]:s cg'Ig Alg ?reRﬁ ﬁ’éc&rﬂhg er?lg hE BBmher 1007 is

proce

| s‘ﬁf"f%ﬁl‘@"‘ﬁﬁ%%?@ﬁ F"?ﬁﬁ &ebdpee rgﬁergla% %5&95 SR8 passage .

6,243, 113. entitled "Inage Creation Method and
Apparatus (1J 41)" to the present applicant, the
contents of which are fully incorporated by cross 10
reference. Rubble Form ng Heater. El enent Actuator Wth
reference to Figure 17, the unit cell 1001 of a bubble
farm ng heater el ement actuator conprises a nozzle
plate 1002 with nozzles 1003 therein, the nozzles
havi ng nozzle rins 1004; and apertures 15 1005
extendi ng through the nozzle plate. The nozzle plate
1002 is plasma etched froma silicon nitride structure
whi ch is deposited, by way of chem cal vapor
dep03|t|on (CVD) over a sacrificial naterlal mhich S

o,
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plate is supported, a chanber 1007 defined by the
wal | s and the nozzle plate 1002, a nmulti-I|ayer

waeshoase 20 1008 and an inlet passage 1009 PXI/ameiiongoos49

through the nmulti-layer substrate to the far side (not
shownjs shéwr iNEigsa il Sherimkidep 1046 & bring elegted dsl sy ddrivg inésetidp phase”
%Lfﬁéfﬁa&oph%& obeAﬁyﬁa%meaw 1012 atrbd8y SRR REEERD fze 28has then

hat the formof a suspended beam

BFS ?ﬁsﬁmwﬁ srhepouﬁofcolpa’i’se Lig m cr oel ect r omechaui cal
syst eﬁ#‘fm of therbpiled 9} é"“’”@%‘?"@ﬁ“‘ okcofagre R opyps sqme ¢fak 1011 e
fati oy wighini g npzlo (093 Giom W Edvs TOREOTghe Fia)irodebmp 1 D drvggiem the inler
Ipﬁkagelmdalwﬁvﬁrme@mﬁ@&ﬁuamj Wos{ 6Tl in® [0 \Wahw €3 his FrSnnérlirawn from the
% A0 n%&%g m@ng D8 108% e'%lu%fw@%x%ﬁ @fgﬁo&@&%m o&hat
e chanber ?n

. Therea t he, heat er 010
A e s e
ficrhatak offy ds inle BYL | A drstromie pove 108 Ptsfeoligpse pfale rgbble JR1R. a1 dwqﬂitef of
\me hick Ao appeaieibt atlciigha tmivlief thielatrére wrsibaniing thd @dOsoithat the

Rk FRE a&pmv@s%}ec:wowaf b ¥8zzle Buthdihilio Rwkb Brosh BldRes
037 et BeHop N Brebid %om B Rlcel s ARRL S Hascid 18 S AHTH, 2

t he generat |°8n

A&PBSW FRRS ¢ Bt kORIl PR B 2 i ) 2R e
Ivicoyits o the BOmt Frellapua UV en B Pe capiation cgdimeratiét, causes an
increase in pressure within the chanber 1007, which in

Ws the ejection of a drop 1016 of the ink

rou the nozzle 1003.. The.rim1

direc ées veﬁlr()régsoiﬁsf%s mkcal%l cozt:a%nggg an%&% xﬁ} a§ des&]ibed
(#aye- Fﬁszﬁéﬁ’t‘m%‘ﬁ@ffﬁ el ‘tfﬁ "s”&ﬁ?"éﬁ"ta"ﬂﬂ’ e‘“r‘h‘%‘e‘f"ﬁéf%"n
tPhufbbablyierigget ik @ndidges of fie proatzivenis0ea epinadble fridatyerrrid @@ itable for use

Rfthe ,Jzeaén%w%a&a@@mm(aaw Slo®i8g paldmbppliBons, Bl @SR £ a@ated
I'tblgl i e chanber, on heating of the

gf’% %38 ancm%% & Z bubbl e 1012, 35 does
not effect adj BE chanjé)g‘ Y¥nd their correspondi ng
roong prefsrred Téve. therlqcarmidas cdmpiss¥ essure wit hin t he chanber
1007 a B@tingieliningd yEiaRe ofstodge LiGdk Fhaatid at telnr @eigfiths btlveze me® Zdniyins

10030 rP b mmmaa% VBRI tie Pl 8% ndl s RS br b @ik &b arcas

passa ugé the ‘inlet passage 1009 is
af”ﬁ“?”&g(’l“ﬁ%‘fm? 56%6%%/% 300 microns in le and

onl y Prfspbkyerraerage yrearsya ersRadie ‘B‘T%Pfé‘t"gf“’h ﬁéﬁe&*&fﬂ’&?‘é
irgatige 19 thb Siteadst print covegCousudeagerinpd pagesr esul t, the

pr ed ergd e onedsl1@adr ddipdoh 6f sp e GBtEeackdrE 10 e fidi@t iSVaaioD Eiture 12

10 sk §om% wggze,{b%ﬁﬁ“ LieaQbihx LRERUER 1 RSHINOE: Skl Br ASring
A5

n e 016, rather th

et @k B TR AT S RSP g gy e
alfo gorpaing miero gi7filien GG P e TS 4 16 HORn B B the mioro ai

efvectiikerfases SAipannir plunpi6Fignside e prinercdei agee piva Tled providesfitisral air to the

RSO fs b ﬁz@@b’t%gﬁis f)f mu% paiﬁ’@lbsﬁnt&ﬂlﬂg&nj etmﬁmﬂbﬂa bd:sauml;ﬁ)ﬁ@ clog the

f}l%z%c@'gy%,%%m% d§é &8, o3 Ofk: f hm?me fiter is

%ﬁ@“‘é’&l"r‘l&&““ﬁd‘f"é‘?‘hﬁ Cﬁ%@%@uisf w@%ﬁ%sﬁw A A

certridgnystieer hordlvinson S werdasiaan 9 frrlace g fie & iy esanissd g FREERe
\hetabHesivetatEin e Bk ere dREGReQ fopatimn withehe Sisitlie Sikdlaad 4 ATEr telaley reducing

el enﬁ?ﬂeﬁﬁ LR P iSRRI b RoliBh &Y conRRRSARHRral
100 g egfﬁe‘gﬁgg@% B LIV SO e 1 S

r'awn
f@?@%‘dedf“@?’ﬁfbﬁ@*wyaﬁ‘ﬁ FS aiciiaeir the eprgdes toetiive Thalgle gte béaﬁ‘&f 6305
drop 16 prior to its breaking off. The drop 1016

requires a certain anount of nonentumto overcone

surface tension forces, in order to break off. As ink
1011 is drawn fromthe nozzle 1003 by the col I'apse of

t he bubble 1012, the dianeter of -10 the neck 1019
reduces thereby reducing the amount of total surface
tension holding the drop, so that the nonmentuni of the
drop as it is ejected out of the nozzle is sufficient

to allow the drop to break off. Wien the drop 1016

breaks off, cavitation forces are caused as reflected

by the arrows 1020 as the bubble 1012 collapses to

o A N A T 1 1. i




The present invention also provides an inkjet ink
cartridge conprising an inkjet ink as described

w@bwsmoe1Bhk cartridges for inkjet printers areP@BAD2007/000549
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known in the art and are avai table in nunerous fortes.
PRETBIog §p, thetbre mokiing 637 Thik is ¢ iy redydgirpradicr bikha ch@$ BFfrinting and
| pviegEDdOpagea( soriept)aceabl e. I nkjet cartridges suitable
for use 20 in the present invention are described in

the following patent applications, all of which are

[ orated herein by reference in their entirety.
64281 5% mentgped ¥apve fhydyed afthppiesenpinehiop pre shodopliynmitabll @r s
cﬁmriabthﬁ endogss $YSes.: Suth sheus irfi@scaef intloRgiedt RlowWhalid hopalt
SipPlicRAPYR LIRERDS M1 8 @ich ar@ihcotp@@tﬁ 1eRR By Qrcd D t%tr Qr[ni% e

ar eas !—fé&@tﬁ| r%g&éve&lg ;ggv%es a substrateeavmﬁtarll Iﬂt%bﬁmggg {lye ssriiésctbqed abovs

a

Ll L 0 Bty o8 compies S iecoes s rmoly e s diposed i
dies e ahededppspiablefyr afe nmeibrey and/odtyberise Bf ergensafoedane, the coded data
Siy@eind@rive@ SPOEHIN Of alpdaielBm PXREGH A8k chRY 8h:Ss BhosbiSer Qfubsmnial

i ;Ioﬁm@&@ﬁ BB eRe sl At MBorhi® (el NSeate Ml DAL QreQJr#szf 10%% Sl 90%
%ﬁ% rrber of printed pages. There now
brre escrlptlon of an ink cartridge according to t he

pr es eRtRPRYEHK TSR IER glpclve sothat S dys Hisnrasd thereon s yipy| destosd by a
aswsisedshive. Bie subbatemepbeacgeiizh of ahyikitabla mbterialkgeh aO@atics lele. faBSefins,
bloBebaR)5lyaikides P RGH: Such 0 coibRdtbiherodd Xat i ve 6 44

dh 6
a eSI &% @a'EQa %gﬂbsg%éé QEF%@” car%ﬁ ?éeelel6f’7mm°“s’
t‘%’ﬁt PRS0 pporne F’t‘@ta' BB ok PR L RO EPHY s

asquabelqsr e ¢filefipgpepen orgombirgonythaed air filter 636
i Nt er flrac@siank with Iperiabel™ PHRICAIBhE RGO e BBl naf B hn Miedctive
BrRASRBIRted HFihSraddbPViInG 8sr fid dlslnBhEfdvidiaha o c&n&r&}? interactive

‘ppr M:{%ﬁ:ads 705 to prevent ingress of mcro partl cles

i‘nt printheads 705 which may cl og the 35
nozzl éE‘“’“BW‘PPﬁYBﬁ?fd%‘FYng the air filter 636 within

t he carintpigyarf@Pasocisiiovith heyraduit dovadnd havigdigbsed th@eoh infotneirion

| rélatingb fe Srbduvttay axldiodtisdita nBicdtieat inb H1819 br the o aficRdickd WA said coded
Thth SonBARS W RSbAAL aslk ARedbvlkd $Lve] S T epl ace together with

the <cartridge rather than relying on the user to
cl ean or_repl gge the filter at the required intervals.
2%t he adhesive and infrared ink are
r epl eNegigegilicaigatolinis inwintidn arte B@oribédgbdotakty ih MK Sxtpalse@einth aspects of the

fidvbdiGf abdvi.@fySaibe IME GbIG ARk of 9 Whehiicd B 8RN LRBIPE &D&&Eh and i

errupted because of the depletlon
gg%gﬁ}& chia il The cartridge 627 a t-hi n

wel | BB g™ G TR R B A GOS8 Esh e Mems™ and
fftwerltbiﬂv et el ks GAlvegroek Reygresh Eivdedl Awintlia). i withee arsdiang that not
ByersaimplemenGdds Wil inedassdrtiOdadody il of @¥eh micelQ® HeQPRLRD Qktails TRextensions
ishask BB Uﬁelmﬂafdi%rbasﬁ%gtﬁsﬁomcg ) %lSQtQ 614364 ed in its mos cgm}lg}ete form

LA G SR et L L
ahsdimprspad aspecefig Pt"?‘?ﬁ‘“é{ﬁ‘}é"“"m ng 3000 pages (1500 :

S h eer sjm brigfgumSmh S praferfed Agm pBin vietpree ey starb evgoys b brenpalyt @seradk in the

IRe od BEPAL suitiod, et i Qrbh?sfcﬁ QBRI cwauﬁ Wibadds & § Qfp MR surfce

'QOtzu@ﬂQx‘?S l %T Mﬁ“ﬁe rg@tr%?)@% %%OW an a(i:u{] aﬁé %nge sensimg device,

escrlb nor e %
DXFSTARE 3P G P S PRSP SpP TRSR PR B St vibly or nvisily, od
|ncorporated herein by reference in their entirety,
Hence, the present invention provides a substrate
havi ng an 1R-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 T yperlabelTM systens. For exanple, the
coded data may be indicative of the identity of 4
product item Preferably, the coded data is di sposed
over a substantial portion of an interface surface of
the substrate (e g. greater than 2096 greater than 50%

e - ~N\N 7 o a1 o



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

walewsoa13dfhe substrate may be conprised of anyPGUAU2(7000549
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mat eri al such as plastics (e.g. polyolefins,
pdrfine i seths, wap bt v Ao GBSy @G .MappedBRRE vieliiBh aa!lamg@ous map reference both

oo A B )l e

0 Bloh a2l BBt S P et gt e b o g
| used 3tk e pRRReS; MO RIS TBtOR NS Aorstidioandee B fogm piaRberCHich are
| ©Gavd 57 yhe carmphtbrysystetnag behalgwtohe lopebent B r@po@se CORPIpEHAT iMfraction with the

- pluast feftses. Paper or conbi nations thereof. 20 To

accord perl.a pRLI t

wCoOr A0S M 1Y LS BRBL S 08, Ll v
BT (P9 BhPYH f%‘um&tcs ?!ﬂﬂ!@%gﬁfca%dwwwap%éw ik rk ke

slefn@qﬂntgw& e%@c@fomdonas cendeson each ppsisoeink Whieh i wbsniElly fvigble to the

Pungickd Géimah b3 The K P wWeter, BGL thefbhyRheQEU4E Batal J£FDsHBM NG ofdRally imaging pen

| 018 Rdubobitfort 10MR nbefl tt;i;ge surface associated with the
product_ i teg}%egi% ther eon i nformation

aving dis %ee
25 reld tfvf)uucfmff)l AR G Ester abelicked with the pen to
i 19EFE efofvwnéwmt‘hﬁ eetw% PP tlgpelgtetoreres 1p A BtivE’ siverelone embodiment, text
Wit bynhasdench 1wpehe ds augiabtizalle engEnizs endrenvEidah s@miperne thytle: netpage
a@ﬂ&ﬁ&%ﬂu@eﬂnﬁb@\dﬁ filleR WA GReroifloddehd ARBhudNELRAGE on a netpage are

%alnstm& e@%ﬁt Lgmnduu%%%%? Bby s&-e %e;dmgge% general |y

|nvent|on

na._sevent
above E}@ g o P PR %’W b?a"t'ﬁ’f"%wl FHBHREG orgvich can be
didis¢ Fllbbé'el usgehq@rvh)rsw&u op Y fented ippghitapd “Rlseiropifa hvis oypiavtetion between
ofie ich endiciR\napipé 9itena MB/@ampEhRime a nuquﬁmfo}wmwm@l&ma bddedbiress fields
omamewbetmﬁe; RAES oamts ol Rkt a&a@z rickelQbiy viddR ik, GAd dodell data 3

ted as pcgl&%u%g Eé’ tags%- m m%dbgc -?E Tﬁffcomﬁ%'&x%g\e/%gcb&.%ulém san‘ed on the

es arc

£ 7RSS REsTor é?ﬁ@”f"? thps%wélﬁmqmdﬁ HRinppacsh &c@g%r it dosorieh B¢y {yne and
alphialorene (zam) aforst intgrhotivdvismen 6.6 iteki fiold detvirinlissthermainple), to allow the netpage
eshaNG i@y Shentl; SEUSHEKE DRI Whd SdbukiCdufdal 60 R b@miid) BaslRaSie @ which
i&gﬁ%ﬁﬂ% I Ylﬁt-,mtcl?ﬁm%éésfp&ﬁlég?a Qs%“ ' bedt 'en I ts nost

of ot crfEdb R n 9 b RS 5 P PR Gp AL obenp i Bires o
it € #d fasaibgsinanast eaifibelogingg inverrngion it aa:srpfeewnpetﬁr (R Wb terminal
PT5e8 @ ndipageipugn 68 10 The op@parineT i 4 IpdeednmBaukapeniyg apblagoe for home, office
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il e mMaRinaiun@ive chilRimdR R nBEE R ASs IHRYed BEnSRR AHRYs 2 USB or other

Y r i I n 008/.00 136
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| ocal escribe
PP AR £0 AR 7 915 5 O Flghes 91 11 and descrbed i
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mapped surface. The information thus retrieved can
take 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 forte, the uel page 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 human eye. The ink, however, and thereby
the coded data, can be sensed by an optlcally I magi ng
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In the preferred form active buttons and hyperli uks
on each page can be clicked with the pen to request
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to-a network server. Xn one esbodi nent, text witten
) BRI Roid oR BhPRG orin® B OB bdnGa lnl ibielof OG0, ZebtaRd minianre
converted to conputer text in the net page 15 system

a’rovvln forms to be filled in. In oth
si gnat GPBYeT BEET detrionrith o BPpEglen £pmabioe ‘E’ﬁ ? ZF

Vigplintss ed intagedvind ppintiegregieBe transactions to be
s ecur el st A BiirZ £ the nofiBd pkd 106 tnfehttewithitha cddrdylan en dlprinted neipage 1 (or
ELL%L 208 GRAG G mﬁéth_e ERpPn O L stdftrab R trRIRQL d Y 8 refa@ T8 relay sonds
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SySikaEn sefire3. TPk oshousanin iRagueg fspdre et © ntid A fgoreinating
and address fields 20 and a submt button. The

net pageln COM&@ e%og&c&pﬂé @Cd@ @tm%mﬂi 'nﬂ}tagéjprﬁﬁl- ngrelay device may

vi si bl e i nk
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Cﬁaﬁz@&ﬁlm&gﬁﬁu&:tm aSadol Biter-026t @Rl pa@és ptilie HCRHI cols Ot bitkg, bound

rforeasy Mc%ucﬁgbﬁ(ﬂﬁjm]glzl gure 2, the netpage pen
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an d 7 aﬁ’& “"t?é%“d’f’?‘%é’d’ °i“sn ?v@”gd’e?uabslfw %gfoadbmg Immgt “&% Gvto service
cionpitshie i 96% ofiPestholds ipde Veiva P totipeible Pmtepwﬁvﬁw orosdband latesuet
t dRfekE i Wrbady AVElablOD 20% sfelp e namagerpting «@ @10 opFkiewifielopa gamnections, but
%thQ$n§Jr déhserﬁﬂnei 2k ﬁ%@ia‘g@@:@lﬁﬁ Glieal Mo hénkd sigmap{He b:abl&Rsing existing
! ot Wit 8 et B QL ?: il BORRER sofyYhd B B8Strs bo e

n| ca e secure € net pa net V\Dgnsted/
aac@atélrlq ﬁwa'éungbs ;iog’bqf 616‘1&4 egemb IB?vis e élﬁ c system 18 on a private
ciowantirth gdltoihgrmpodingw. By eatpatasyoRes kFedragEnFRACTRIIK CHgyRyicr -casbled

with the

- | @6, subteds @rinfetinct i on which is either enbedded in the

PC, V\ébNJtt;ﬁé ulaﬁ'inoxpgm’vﬁl@ LPadBe Qéiﬂaékt WRwork Qfe chiFigREdON G80E phdt-quality A
arate re a
all"uglbcgtﬁés tﬁ PW terB %e%ogtcal B&:'hcanpug are dc%Le@% {nﬁ:g}ﬂ%ag)p B sﬁ:@c%bmg netpage

or o evi ce

VTIOETS wwfcwsa% é““{S‘Eft“H‘g Jrieret P‘i"@f?&e"”ﬁ??d”f‘ SPRYEHT A7 filered and
conmuizcatinon sdividrossom8les. | n an al ternative

enbodi NEBdipagelphter BRLP AGBERE B shifnbrt dn@ Aabé offiefistld a pen can work with any

C,%,;,@SCD% uegagge prciﬁjc&p n@tﬁep%e xrﬁHienQﬁtzQ@J eacg’ Rotpage! dehas o umque 1dcnuﬁer A

connhec page [
RSPt USR8 S SRS F, P s oo ey B iy o

f Slows @fh whTito TR & HEiAR proﬁle it ZreRset 1ga tf@ﬂgff"laﬁﬂm server or appHication
desetribed in nore detail below is able to deliver,

per i odi & alplaYe gaﬁ caealsmn&ﬁ%d ReY xS@Ei»@éelré@ﬁﬁauﬂﬂéﬁ@apaﬁSmked o ome of
az I nfn? dard cc% %%u«: %kﬁ?&yﬁ@:ﬂ to% Q&ﬁrely authorized using the netpage

I ons, print e ua |
e S ey i gvions

| ?Pt‘-e“{hama%"e‘@%’fg‘t“ﬁ%ﬁj%@ compeiet ggm
netipageisprEntlening i anheaist e AAGh anceacﬁm%ce 5T Other biometrcs

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/ 006136 PCT/ AU2007/ 000549 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 in
Figure 2, the netpage pea 101 interacts with the coded
data on a prlnted netpage 1(or product |ten1201) and

o e " a g, B - o s



10 printer. In an alternative enbodi nent, the PC, Wb
term nal, netpage printer or relay device may
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software, including a local o¥ renote Wb server,
Resto alselehlwyed wowtify ikntitys A meadonlof té de@eke toen IRBIAAGInRFkiA k@8R Werified in a
thme{mg@n@ﬁéen‘;gg&&mdsgwg;an al so be displayed on the

PC or nal. and furthe ra t|on can be

screen- %Yage% r ar%aﬁee%mfrh%ﬁ s B “’a&s E ¢ TomiRe eV spaRer Jfithout user
t FRETERRER I 133 Prieaispiat 15ug@ d%lyfgtu@mcvf@%a@l Banetided i, § only delivers
nerriedicsls v wibesrted prptietvize priefied soedes citddbpen the Dypafpiing is unlike a

U e Bladhifle & @A]alll b6dudr MBich¥ {ifiold¥b 81y 7180 BBGr who knows the slephone aumber or email
&l.qel eetronechani cal system (MFMS) based i nkj et

m,
( rinters. In the preferred formof this
chnowﬁﬁgﬁ@f %R\FQWFTWT h- speed and hi gh-quality
pr i nt i nEack ghiagirende! iy sestanf i 1# éreqfibds| veing pUmE Yodetingslandoppe (PML) class
pligger nethef digiy casineiipagers it dasad doaerlas sddmespRYy Ml 6@l kinds of
CRAHRMS bk $F m@m e as@m&ffoﬁsdana g&aﬁlzam\ﬂfﬁm%oﬂ restEdme kind of
re]ataons%xetbegve%n o Jecttsdes tvg:en OSS%f [)asgse?‘ﬁggnr I ?anon regates acwall tlasses, and

n%i‘ﬁ?’b‘ﬁ‘i‘ﬁ”&’ﬁ i) osawrwwmdéss i &esht %@9 theppiaf 4 @bifpigghiliat class, and class
priiarstaeverabiceprin of duss s ben Byis oimpIn g ssbrrdf A Bie[UMIDydow ot lgirodyckismrvelsecond-
| R BRI G 6 RBSes ofolltbse Service is available to 95% of

gggileggk.g sthbs Gy LAV g@%éa@gegm g{e%%g&l.h@ BB, Gheaqm a Jist of the
S TR e 5 SR RO e oAb AU R AF g g o e o,
afeBarieg Fap ge eyt 4t by bieroretiparivgt ‘i“tﬁh%am’aﬂ‘t’mh\ﬁﬁ“t’% hpggeperations
det ievemydetisdmes and | ower image quality, |ndeed, the

net pageas &g&m GARWR B SIRE RIS tbSd8s, SRl B3t either end with the
Cg&FplﬁnErof cble a&agcgau angw r%@éu?t \1&18 V&lr%/ %ro%e A%la% anyﬁb m&x?a%s a mslnplmty of

Y ia”c&*éb?fdbﬂ“‘e Egch g31eigHiondh gliﬁlﬁ”éPy ?‘”B‘iﬁ‘n With iy easy & ie plip optionally
otahf@«rd ag pitheychindreitht e, rolf bfsherretrqempgdinggiast anrnes dilrowd adicasn arpaggregation
Pésko¢iator (“iskpRd-6faIued is drhwh aSihd dedreg@ttad of @ e i@ IdeS, t he
net pageA%&@r&lﬁQﬁoﬁ &la&ﬂ&tﬁ% Ss Qra@l R9!8a GUTOE Lo Bbsses, with an amow

Lce . such as a printer. Netpage

ut er -ena Vv
pg‘bn'F t%lg’t°f8’n°p§“é‘?“{’/%°l)%‘%‘fﬁm%’ﬂa? et page network are
conf i guiVed *¢las dagram/ishroks e lat&&a%eudtwwv perb P iiddy depjifaded is shown
t witrpekibedyetliprin sltberis maRdkgrodwigdldefpabl It Galicvo Rah mritates only where itis
dedghever ed automatically to subscri bi ng net page

pj g nt er,ftTyA %’ poi ntcasting and mul ticasti ng I nt er net
rotoco ersonal i zed blications a |tered a
For mat  SOPPBE UEPUP 0 MR VT B ATEGE P Gy PR « o st

nigkpisge Pﬂbﬁﬂ@?m@ﬁﬁ%@tﬁ@@ﬂf fHiitsed to support any
nunber &heyperrsysisanith pentpienescanthevouwrfscanbidn) iguimbly tpgdiinah references (o

Qlfonﬁ}@td&%gonw 54, She chlhe E:Ik@ d&c!rﬁﬁ«ﬁrmr %mﬁn@@éeﬁmg 8} & Ribage page
h Guse 'ﬁ:@ %%Q%n&ﬁg dégc%ﬁcs &e, UiF“J] )%utl 2&? {&t!:nft ot%m g%fc, @é?f text, graphics and

HE. 1HE 9GEVr G AR P PS PHess BFHIFY: S fopg S, A
atereanslicwa phrikipss apde tvish FrgiPrEe BiRm Be spifaet 1 Protmufimenhily q@ptygikabd processed
I papaeaagt 9uan. net page publication server or application

server. Méuﬁﬁaa%a@ <RCRaE A @Lé%gp Qes&ﬁ)%ns h@&&g W duBly Gnpus fwongh

age tion s and l'inked to ane, or
g % P T, S5t TR RIS R T page D
p@?ﬂ*ﬁﬂ%lﬁ%ﬁ%é’@WV%&FWBW%%“P@Whe net page -
40 pen. The netpage registration server conpares the
signature captured by the netpage pen with a
previously registered signature, allowing it to
authenticate the user's identity to an e-conmmerce
server. other bionmetrics WO 2008/ 006136

PCT/ AU2007/ 000549 27 can al so be used to verify
identity. A version of the netpage pen includes
fingerprint scanning, verified in a simlar way by

t he net page registration server. Although a netpage
printer may deliver periodicals such as the norning
newspaper mnthout user |ntervent|on it can be

a T T 1




address. | NETPAQE SYSTEM ARCH TECTURE Each obj ect
nmodel in the systemis described using a Unified
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di agram consi sts of a set of @bject classes connected
by el atdanehpsio tRpske 1Ripkth RdSeo®f in @ln@& ﬂag &&mg%m%.eme naique

of e

oLk AL s @@%@%&@ﬁ%ﬁw Byl ok g e s i
b SPREBACSB 816 Chimeiisits ot dusn s e @@@w&fwtqelags es. A

gener al |T2@tﬂi’ewnm?de¢ wfrug-abropiglink o sry Sebsyateariih isGreimredy@flective, such as
U roehiats ped NeaR infrdte) Woedldn @MW sRGnvidBY 1o 1hd ndhaCdya §§ miasagﬁyrmg;h,ty a solid~
Of st @ Bnahd VnsSiSith Qfapﬂplnameﬁ(?t S of t hat cI ass, and cl ass

Ais a ene,rallatlono 3is

- 4 subsét™ b?’haé HENPae &‘Sgé’ %m H%Fé t’%ﬂ; P@% W"éﬁﬂ%’?}gm‘“‘“ed fo the
s SERAEYY m% wa ﬁ@é\wﬁw&'ﬁae ipAger-The pee s pirdessend copimuaieas vitls the netpage
Eaginer ok a sortvesedsdipiink. dags are suEcialn ghall shinleebl) @tingad thdd the @ can reliably
N3Re atQhst bldQagGleR 2B o sihele cBRNL &k Pge. & i dnﬁ&m&thatttﬂ%eu mco%uze the page ID

ataLJ ﬂogl}’lﬂﬁ evg\ty Ma%tlci\gﬁtﬁ ﬁ\F P&%ne Q&Je %e %Qech&o‘R @ Stapegss nlaa%s are eﬁm‘ ~cotrectably

or| Z perations
c|°He facey a{”?ﬁ"bute list by a
hor i zon{T nemgﬁ eage fepyentripisieint puiguaiagednerres fopbrichatinttdletpayaliowing it to
howeuars, disipe k@ tcf eSsuppBddesing \falinfDfkek e tle pad® ddiption for each printed
assped ation is drawn asalinejoiningtvvo cl asses,

Optlonal l.ed at elthr .end W|t
mul ti p| IT(lé‘iy 139 Dgl\P lﬁt\vegxsﬂéc %non, epaaaegfasgfﬁet and the printed netpage is

mAFRp B ﬁwﬁ ‘1°§”’%5‘14@°‘P“W§T l@fm%wﬂem} neiPpR] FIEOHPRAS The page instance is
matsbciah widi &09!1 i fuetpagqyaintyr which prigied i @wl.0f kprwintbe retpagh hseroiho requested it.
associ atas Mowi & FRRE &, 0Ral hte deikped haddisoMe bdlocialoS wilAFBysicAA Bfbot such as

' Sa px%hléﬂmxg H%r Rl ben 8&5&@ Gl {ﬁéjpr@tm &‘J,nI Bk, ,%El& 1 W & Qogmﬁfm
GOLIL €SP ndi ng class. open dr
|ﬂ& catg ﬁﬁﬁregatlon association ("is- part of '),

artd-1 s TRt Gentele aggregat or end of the association
i ne. 2% Argfeneial, baakd dmifcehatetions Rbip il Ppeats, avinheaatian of that tag

S QJM mL- ke@ﬁn, mqa@mﬁgls& WRiiG RS SBSh reik tomea&ma Rl PWols &f 10 1k B One or
fo ézrs ﬁ%g b1 mag d'ermt ang.gxll g)talg %(nsxgghc%wgaen Iliaxrn]dtc%&]vg ‘of a fimotion

rru
PHECAA I DA O T e
a tdaefredA oerdee pea Ty, &t ¢xanle Muimisarered Teetile angs dlPviher b tietame of a
| taypediitk. i S shown with attributes only where it is’

def i ned.aq 30 v mbre %l@n?&%ed\!%@ W heiBf eidaﬁquP QJ&E'QE bofihns an easily

on which a. ne bul rovi.de
o s B e RR S bty St i A BBt et oty
aﬁ‘a@uw‘@i’ Brthp Pl oF by Botnsing piperes) T4 GTIETRlY §le 3 ogfim page, and are

p ittty spaled faoselyatringad theiihefparcaan wiiagly Gmpe 4t el @i ot gren on a single ctick
t ag ge gapWird i infpBrka@lf tRi ME Pentr@opnBthOfHzé Meangl S&lﬁ&i diteivéi‘;nmt@fﬁcuon with the
gggegﬁg%m}y@mg@&a{g@%page descri gt5| onis rralTﬂt ai ned .
persi st ent e a server e page
descrip ééeg%é’]%f"g% P@%’ 1@%\7%111@ L %slff’m%dﬁﬁw‘@(%f page. and the
oftgithE cﬁ%’@"é I therfed i iexiradege WW“@W‘&;&‘WP@S Ingtdhe Paspigperduich the tag appears.
alks@het egtodines the rgicd @ PLh @ tae mSMt @n bnant dit@irafyasg@sgion of a page ar pther
i MM@Q%M@{H tan Somcjay PR tAsl2BH Sf an BibehorvB BbHentd ih @jugr%ase Ae region ID can
ng{t g@g g %@mggs made with a netpage pen on its

ce ttg e sl mu aneousl%/ IEz;())tured and_processed
by the HePpEardjepefith RUFPPR B0 18t pdtfaationnThe prapn I jgvpically
s aivestyd agye 100bise e pe KmleaSHé@\m¢ the sergaingile| bisverd afigertd 1 faeotrgdssuming
40 ot hérwi se identical pages to be distinguished, each
net page i s assigned a unique page identifier. This
page ID has sufficient precision to distinguish
bet ween a very | arge nunber of netpages. WO
2008/ 006136 PCT/ AU2007/ 000549 28 Each refereaee 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. Characteristics of the tags are descri bed
in nore detail bel ow




Tags are printed in infrared-absorptive ink on any
substrate which is infrared-refl ective, such as 5
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invisible to the human eye bug® are easily sensed by a

S 813k desity picft per g echseli g WP tubpoas regip Sioyf bretd €028 bodreihiches. Larger
Ardpiang cinbe ﬁ@ﬁﬁedmhx)éus&%ﬁcfueﬂcréam 153 O SreYisioh Elmﬁllﬂ@y REE BAKE regions
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t em wg t he nearest netpage printer.

“euf‘ég% id conmuni cates with the netpage pr| nter
vi‘&za shor t TaadWEcading | i nk. Tags are sufficiently
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n%@lﬁdﬁ&nﬁiéj' ? a ﬂtﬁmi dﬂéﬁﬁ@&gfmbog mg%ﬁgxﬁ %{:&Q&% Q.\mper of symbols

net Al Nt a I'stin

B i
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interaction e, since Interactl o
AN OGN NI A M A N
which a tag refers coincides 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
el enent 40 In the preferred form each tag contains
120 bits of information. The region 14] is typically
aIIocated up. to 100 blts the tag ID at Ieast 16 bits,

o o o e Y o,



a tag density of 64 per square inch, a 16-bit tag ID
supports a region size of up to 1024 square inches.
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four codewords are interleaved spatially within the

tag to maxim ze resilience to burst errors. Assum ng

a 16-bit tag ID as before, this allows a region U of

up to 92 bits. The data-bearing nmacrodots 748 of the

tag are designed to not overlap their neighbors, so

that 35 groups of tags cannot produce structures that
resenble targets. This also saves ink. The perspective
targets allow detection ofthe tag, so further targets
are not required. Although the tag may contain an
orientation feature to allow di sanbi guation. of the

four p033| bIe orlentatlons of the tag reI atlve to the
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is labelled with the nunber of its codeword (1-4) and
the position of the synbol within the codeword (A-Q)).

wOE0R0085006136 PCT/ AU2007/ 000549 30 Tag decorCTngu2dean00549
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ALY MK IR SO KT R —
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users, pens, printers, applications and publications,:
and thereby authorizes various network activities. It
aut henticates wusers and acts as a signing proxy on
behal f of authenticated users in application
transactions. It also provides 30 handwiting

- recognition services. As described above, a netpage

page server 10 nmaintains persistent information about
page descriptions and page instances. The net page
networ k i ncludes any nunber of page servers, each
handl i ng a subset of page instances. Since a page
server also nalntalns ‘user |nput values for each page

. oy s M o



net page page Tl) 50 into the network address of the
| net page page server handling the correspondi ng page

w0 p@Bamass 40 A netpage application server 13 PGI/AU2007/000549
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server which hosts interactive netpage applications. A
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of two decoupled stages rasterlzatlon of page
descriptions, and 30 expansion and printing of page

i mages. The raster inage processor (RIP) consists of

one or nore standard DSPs 757 running in parallel.

The dupl exed print engine controllers consist of

cust om processors which expand, dither and print page
images in real time, synchronized with the operation

of the printheads in the print engines. printers not
enabl ed for IR printing have the option to print tags
usi ng | R-absorptive bl ack ink,



35 although this restricts tags to otherw se enpty
areas of the page. Although such pages have nore

wo possedse f unctionality than | R-printed pages, PCTAV2@IQ00549
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still classed as netpages. A mormal netpage printer
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ipidadly rdyorey eclide®tbs agiged, dndicoirdigly] Olnger sBroRke 8s IBRFMOMK failure of a pen
G, B 9B Fsppyt AR, tf r%s@cﬁs iuéicaﬂ:@ﬂltkér lﬁgoﬁépo@se(ﬁgﬂm‘e %Q ucﬁc" LED

val ue I Si

to be f‘/%r %fl ed. d%ﬁyﬂm °‘°‘“a"‘3t er m ngsn agte%em 5L Wﬁ"‘%\ form el
P Sreeh 5T A6 cpelse ”Fﬁgﬁ' R et en ﬁé‘taﬁsﬁ‘gﬁ"dwﬂﬁ‘ﬁ‘hgl ng, in
the infrared spectrum an area 193 of the page in the
vicinity of the nib. It decodes die nearest tag and
conmputes the position of the nib relative to the tag
fromthe observed perspective distortion on the inmaged
tag and the 25 known geonetry of the pen optics.

Al t hough the position resolution of the tag may 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

resol ution required for accurate handwiting

recogn|t| on. Pen actl ons reI atlve to a netpage are
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Each net page pen has a current selection 826
associated with it, allow ng the user to perform copy

wa@raspadse operations etc. The selection is  PCT/AU2007/000549

timestarnped to allow the systemto discard it after a
dethied tinme period. The current selection describes
a region of a page.ijistance. It consists of the nost

cent digrtal ink 35 stroke captured through the pen
?‘gl ati%@”&fﬁ”ﬁ"'ﬁ% background area of the page. It is

i nt er pRasisg 19 HeneehS ) heoretisermllysiyamitdivg refrermmanmeo &4, inchdes a
haubigy 182 ik fobreef apBstianmaaldl hae@ag wOln 10¥ ddinide Seh@iel bR 104 for movnting
By = %odﬁu@ﬁe!p&ﬂgﬂ (1 EN tﬁ@&gﬁc&%ﬁmﬁﬁﬁou@c&a@g& SRt od Vs Be %ng 102, A
;retr}xk- | g’r tz Qo% r“)'Pm Le@u%etd n&g | f (|)51 eg%éaé_;o&to? tg: lgae ri1n t1[‘:&’2 Il‘lgeecove 107 is also of
gystem In the case of - the ul° nefmpﬁ%e'pen FoTmaEse o
Bredded plsty Aadys{pamed Epp pra-ranppar o ERiRIA I O eRable e uieF 18 VST the stams
bt LEDmonwrdarithy tethyiss 1030 Breicever 16T inrletat 4 mdSawhr 1pRewhichl sgtotntially
BintSunds tRelbhd F08 lof 1A BousidgVbPan8 2 Brojectiig Sortios 1 ToR@icbbjedi! HidkBrom the main
Ea@ﬁBQ a§§ ﬁp%ﬁﬁxta%gfe\égo&d&tg El’JﬁzPﬁQmPﬂ{ F\@Qallg' QOS %PIRJ HO‘.;SQJ% Il&nA radio antenna

.g. In respgnse_to h,e er,.. s ctin COol or roma .,
Eizopied R S0 e oo By B Bopta O S gt | Gggmorbaing en
FOOBY BV6RIE cPETIMROBRLD0 G549 » g8 crdpisesd i inglelIngicerisspeiie scrow
(hbbids @13t Tha inkal cidtple0d@sis empiablt © ehablinoughisareesmear e t agged
w tb h th& ﬁ&&&%ﬂ&mmo@t 0¥ tsﬁ BB seand DD ﬁg e&kg& P8E €17, The antenna

S uen I -repr |

TSI 8 g MY SRR - Hitr oo
paeursvisiiltshi n range of a printer with which it can

cot nr nUhgipereckegperith botlpesa ngrinehmpatking fink gépand 4s @ gormanigegiglus. An ink pen
betidge 1 A@A nib DR cpBnnhiaidosyih aylga@adparemaibidide by sdeadihiv e housing
i kT T T b
APy 1 BB 8T RS ERR Ty o dp £ 13t gre moumid o
the ek capgidpe 1A suetylve OB et (PR 6P PRI ForeRiprgyor 1o
biftratish a6k iabead toirovkte tBkgfint e chon kerFlORTischidkres (BSIPE inftlyy forpp gl @ slot
qjin@il A ane e BARGS, Qe AM1AgSs —Nsha NAMEyEak FRgslidd Bbcks 123 and 124

nline recqgn 0 3G, : rl1B¥move relative w0
\%E\“ftﬁmi st %‘%_1506% b’é%gm%%togégga%’%gi f_lﬁg,eme%é@r iisaﬁsy\l/?g%ﬁ 63s .and: siece
Wh?%eﬁﬁp?wﬂﬁwrﬁqmgﬂk“l%“ s é%lﬁgtd%’”glh e A a A ’

S hOTHe penafigfes thraeciatss dfioprkation. By furmips Hremi0f bpph ) giersethe Jrporarcs are:

I S encryptsedifsor2pritvaey cand security and packeti zed ‘
for efficigpteab EARSHI1981:08, 100Ubut, i &aal ways flushed on

a pen-up event to.ensure,ld el y;handl ingndNstA8s 120 nib 121
printer. Wieh't he pen 1s out-of-range of a printer it
buffers digftal ink in internal nmemory, which has a ,
capaci tysewofid figy BEB 128nfs ppwiie e GRetpriei Chaitd gl which sits within the housing
Rad) G skdokd Egx PORN EX nlolies 40 @Traies LEENGE foa gravidinaviifteleil rrdiatipn ds projection
Q %Je%\grka&t &) imagel Rndot 121 ARSHBE HoRARY ob At b dledPCR 1B for receiving
. A en el B8 oL SLe U 1 oIS Bhucne i 155, v
PrETRIEPE™ §ET M AT Tse stafe data resides.in . . o
et g F BB G REAErT AR GF LRGN R SR e fpgion of e pe
18, g lopticd vt (Rearhed\ifningkpuigect chrtreniastiss) isisrivithig the cover 107 and projects an
GHTIL Bl b @ Wb b teoday ima@@lbiitd Bellrage eisprel32. Rower supply wires 136
preferred embodi j G113 DR8k @ mounted within the
D5 bt SO RO e PRk 801 18 L s i i
togm Barrel 125 ANEPBAGES SRFFERRATIBRN™RERet pege pri naf'er 601 .
rrebegenbizhatkat W9 ritsI Wi g ctiobareld BT Bieentpy it batep Pty An induetion
VU@ Png BB 1R NmbuGedised tets@oidrfiee PER 129 tbblearerherginsefahebancry 139 via
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 nel page page
server 10 which maintains the correspondi ng page
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30 consists of a conpact page |ayout maintained
persistently by a netpage page server (see below). The

W(pa(g)e/oodlag/out refers to objects such as i nagespCT/ant@7/000549

% 6Ges of text, typically”stored el sewhere on the
u‘8 Bt AEI RSP RhIR deh B0 Ao mEEIIED 143wl iviaed thediods 144 for
stergsie ditniagmment frebyyen banklt 12§ witen Fidwals styhel2page: ﬂ&s&rdgpm Qlﬂsed for
tvritind iirC dider tolabB &z rd%ﬁmﬂ@p&ﬂﬂﬁ&meae@igl% §1§e§ Eo%J‘sGﬁac tﬁcl'b b 119 or

.St}ﬁig ﬁ & e} o k
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e of the relevant elenent. A "click'
| s a stiicesipreddl e ¢ strmidel arukstiored StoMRe BoubiRe102 o assist

[EEPpitharerplO’ kutdita N05aRElndIdes a LIRS BEIRIM: a{ag& 18P0 PQSIL | ON
aE botpa,..b@&ﬁmj_ghan sorre smal I maxi mum An obj ect which

|sact| tedy by, . .a ically requires a click to
ct |T:/ﬁg egm Jor and accor d"lmﬁy'?i/pomg"“l"s (S@t"‘r'btk]él Proink cartridge nib
?@P dppsiog dn ey inf adﬁdép%‘fma“ﬁé"ﬁ £ B triesn in tha ddinit of the nib. It records the
1@%9 gy el fheheprest bodi@gisstnd is sivengédna batalive the Biytark @ tloaki21 or 119
GfomrtESlb@ﬁtﬁ&abfthg ohios 18 RncScont@ler c!Lr}Ei-Bz Th%Qou-gb ?J &xpaﬁ@ caMthes the

ko SonQF b &Q% i ln? [m%tdﬁia}ggﬁ&l tfleﬁ & z.%gt?%; obserf'eg o%&w maged tag.

hyper | ipks an Qr

field éﬁlﬁs 5%’5 g‘FF*P n%%%“ SR 142 o &aﬂ‘?léﬁl TR o ek i i
Kypered F°h%€°mW2@6®¢dcf@6ﬁigeﬁ POTHBOD OO cOaEdysem, t VF |

r. Wk r Grhemibaden & inrdngd ofie sceRer]thdBNa NE CrdANr&oifRa AT i foGd. When the
Eb@m 85veBoufGands, mélt@ﬁnkﬁi@uﬁ‘xs b%f&%ﬁhﬂt){e ;ﬁ@ﬁh x?ﬁnwcm nchudes a

. cl ude 102 n.the
eyl i S e e
zﬁﬁ’ | ﬂ’?“é’?’f“'(‘}rw%pace 104 for m)untl ng 5 the pen

conponéht oty ship £ iy myundd® thessedoryl fiyp ECRT290m the pdnald BilFlgyre § is a

ek digthmallnsoney ie were 106 B ardnlinR Sk B@ud@rohipAsd. Flgure 8 also shows
%meu&ttome@w% BOMRN g:.s%pwngoérﬁ§ G- f?o%r% 4LBS 17088 @%amm
§“‘3

th h
%‘gﬁ%‘é‘g &f" e%°§8ébsﬁg %‘Fﬁ%‘%”?‘}% &%t : -S#gnspar ent

mat er i aPﬁ Reﬁ %M@"rchlr b @ﬁﬁ@? poopifing gregessprgl 4% Brsng46 prables the exchange
of data bigweep fonpduentsloBR> cmalkd edp 104, Fladhmehbie 1471 aaduis gl IPaM T3 @re also

GOMEE, AkQfa1dNEhiblE RS v telTRID aRdedd Qv G o 'sllgﬁ B hAolcd sensor
ShHaRENGS, § ReneRd, 108 of the housing 102 an

projectin {)ortlon 11$ g%sch rojects back fromthe

main 16" ﬂ%“lﬁ SeOPRSRIoiprg 13 gt “3‘”58 SrES pONTRRG s foatetler 153
pp o SFEErei W4tralaiaided 1 BB Tt withiee Rovizi IAYwIlG 2nclufes an R circuit
1 HchORTmb@nand il 186 ebaidedhdelisndi2t he proj ecting

portio mhe]égnouw drdddabdr 148 @apRAN Sl Q&o&pgcané%@ ¥l B %gﬁhelzgr%ce via
ﬁlg EnEaQéJé@S l)xnlg2 %mto%% r}.‘qrclé rsc%so;' l‘]’b%dA oc%rht{ contra (i_ifiLEDg‘ s 4 06[ ﬁZé %nd 43, angd

rran recel ve
%ﬁ%ﬁi’ﬁe e ?P@W‘“i“ﬂr‘éaa@% ’affsml’ﬂ?f &% &l is e Timance

+-4OMHS somartovedst )SE mocessrabl e i nk cartridge repl acement.

Al SO nbkengr@ehsaM 144 idigital s RPN Qbmpbedts | (Gan@eithr v&@MIRYF lﬁttﬁ& YUsseband

L:Ee’uull:k@) %ge@enmr ﬁﬁérﬁ? pﬁZ ]ﬁli uwt-lm'? 1@ %d%@ﬁ& Dﬂﬁ:%éég?i% grgteds 19 a single

ex_PC st at us
conuoqltf%r AS,}I atr.lna?cﬁ %ua)org?t {11% cu‘cBlé hSS r%?naﬁ mdgc[cqrs ]éﬁ)d{fﬁaavuied
PitepwrpF BYMP. The pen can operate both as a nornal
mar ki n@heiimdge pevr ianClCIag CYOSmgiraendet. Depersiing biiSzginAR:hdnikit has a size

Ry SA ool @18l Bz toh200}0b0 b Ny Gnishedbd S108200 0 Lflors are
XS ak"’%b%gl‘é%{”g‘é‘?p#‘%&%m ng‘wmbﬁ/M% jde within the

ou3|n he TNk Car ge 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 era
mounted 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 wthin the walls 181 of the cam
barrel. Camfollowers 127 and 128 projecting from
slider blocks 123 and 124 fit within the cam sl ot

126 On rotatlon of the can1barre| 125, the sllder
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+ ink cartridge 119 nib 119 out, and + neither ink
cartridge 118 nib 119 out nor stylus 120 nib 121 30

wonospeaacond flex PCB 129, is nounted on at PCT/AU2007/000549
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el ectronics chassis 130 whichk sits within the housing
102. Thig cseokan dSiE1akenBRCBqulE@nvew akes & griod affnp@ivieOvhbrEE pen 101 is
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2’6’3)’87"%@ 862'5%"?/”% %ngé’%gﬁlsn uct i.on, y
second SMCé’%’ spgpe nozgonaeﬁ S stRs UL SR PHY FRPE d"sfl‘@ﬁ “i% B Stoke are
aindllaion f 106wgH ppehiol dehiaide el errore ét e Binyeg) acocleration, accelerometen
q,ipéﬁlly ae sohfhn,tab(ﬁthe&ﬁﬁuxbﬁﬁﬁ &l stblb cvah@ich eddrshenmiliwgis short,
\%ryl us E1T Eq;m o tNerRr tridge 118 is used for

|t|n§ I'n_order to enabl e a determ nation of the
fdr ce @Wﬁ@mﬁﬁb‘f‘ﬁcﬁd to the surface by the pen nib 119
or st Vhuwtisilrmbmed semes YoRprist 604 isetiemily pepiled (P T h prints
fbepdgestoR @cdeRAd—ﬂai iR u)ﬁhg’:ldujsl&f‘:d M’tmtéet"(‘mttt spiIoNia) and§in pscibiovm in

2210 1d1Sq Shl 1 L&fg}é\aj P yer Mﬁ&g o gh (RAMBlexcd print
% dﬂnﬂj@& xg{&ov'sx safas ct smmﬁ ousq %\%8 \Ll tﬁnﬁﬂecd
[epsiret ??@ w55 i e Fﬁ the “tﬂ’ o
105 al o dvwed bighng agerhl 655 2 SPS‘F‘P el ﬁl‘ﬁﬁ]"f’?g‘mf ﬁ"éﬁ &P P%ﬁ“f ech
taQovngHQSE kdhtre to3he PreRAdsHEOMNTERGIcsstd, ARRSTIR @up@qqteﬁﬂ)ﬁpaﬁ bguad document 618
Eﬂ&g%ge PAELS iR A8 it sRef hirdedsheds. i ts nib (stylus

ol :]pn l%ak grEud 955‘7 EHOQD m%%urll?lougéﬁ \JJIM 'd%edlpﬂm engines,

thelnf ared“Spectru of the s c

ey ladfiegsypr E}F'm?“ﬁébrﬁfoff‘g ﬁﬁnvei, %dg%ﬁva &od qyan, wiaebn {cﬁo&@ bllac[il b Vorared inks.
e parttidye alecomieint 2 thigre 2 flfeni atbayy moldipg The m’&?"raﬁ ﬁi&vé dptelrfg)cas with an air
q;a&xp stisase ibhfindti i @30 Thid frevided Mrerb@dir 1o phe frlndieads 1o PIYepttggross of

fgl%a ks ‘in%b 3 ts:+1 bt 4 M&tﬂs@ Fhid3RigA -G RN tiEOhd taheddinpezles. By

di‘qo@?ﬁtggfhg ?fp 1%}12&%1?%%515@%'!1%” gjfh%%ﬁega%kn%ﬂlfggf ﬁé ﬁfthg effetcuvely linked (o the life

fof Gereartidee e ik earideg i s PHRRYOMOBEIER & ?agt’}h‘l"’i 11%’8““? F%&%‘H‘g 3000
tyags (kdoiskee®i Ng the RP chip 133 and antenna 112 the pen

101 ca rke%[‘rﬁlg S urel 11 etheﬂzh(ﬂﬂr&@' mebi igiclElgH allef WsirBiy 626 pustkthe top sheet
encry te for, securit e | ex at™
{ qirgety %P a‘ﬁ?ta Fay bR 2P %or 919&5 ﬁrgt%qiut i %52; infs ug%pl ed Moot

en is
i printhan geently. Fha @ dewisi™ Pivh élgt’}?“gqo%/ &M ‘?Oﬁ R“’d%"‘ﬁedl ig ant opposing in-line
transmtted as it is forned. Wien 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 score digital ink data for approxi mately
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 diagramillustrating in nore
detail the architecture of the controller chip 134.
Figure 8 al so shows representations of the RF chip
133, the imge sensor 132, the tri-color status LED
116, the IR |Ilun1nat|on LED 131 the IR force ~sensor
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25 of data between conponents of the controller chip
134. Flash nenory 147 and a 512 KB DRAM 148 are al so

w0 p@BMOGEG An anal og-to-digital converter ,149 PGI/AU2007/000549
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arranged to convert the analag signal fromthe force
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exanple, if the object is a user interface input

el enent (e.g. a conmand button), thmthe tag | D of

each |ocation tag within 15 the area of the input

el ement can directly identify the input elenent. The

accel eration .neasured by the accel eroneters in each

of the x and y directions is integrated wth respect

to tinme to produce an instantaneous velocity and
position. Since the starting position of the strolce

is not laiown, only relative positions within a stroke
are calculated. Although position integration
accunulates errors |n the sensed acceleratlon
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waf priuter 601 is shown fully assenbled in Figure 9.
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(aligned along the straight paper path), which act

agal nSbuﬁmtsa.h@errt.@aﬂptwuhﬁr These spi ke wheel s
cont actUsthe Sy%dag ed surface and
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SRR Fg"dalﬂ’d dﬁmﬁ%t‘f’é?ﬂg‘glpﬂ‘?""a‘&t“?nﬁlﬂg gl ue wheel. The 10
rmvabl e axle/glue assenbly 673 is nounted to a netal
support bracket and it is transported forward to
innrfacc with the powered axle 670 via gears by action
of a canshaft. A separate notor powers this canshaft.
The gl ue wheel assenbly 673 consists of a partially
holl ow axl e 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 ) 5
adhesi ve by capillary action through radial holes, A
nol ded housi ng 682 surrounds the glue wheel, with an
opening at the front. Pivoting side noldings and
sprung outer doors are attached to t he net al bracket
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e o i Rl PR Y Bt By Rl Qe dovios i
refer to i nforrmtl on mai ntai ned dynamcally on a

net wor k. The Massachusetts Institute of Technol ogy
(MT) Auto-I1D Center has devel oped a standard for a
10 96-bit Electronic Product Code (EPC), coupled with
an I nternet-based Cbject Nane Service (ON s) and a
Product Markup Language (PM.). Once an EPC i s scanned
or otherwi se obtained, it is used to | ook up,

possi bly via the ONS, matching product information
portably encoded in PM L. The EPC consists of an 8-bit
header, a 28-bit EPC manager, a 24-bit object class,
and a 36-bit serial nunber. For a detailed description
of the EPC, refer to Br ock, D L The EI ectronlc
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Center (Novenber 2001), the contents of which are
herein incorporated by cross-reference. The EPC is
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pririmisatiof. -tig lghtmagl poedhviberagewidf fixad vatshelvkecpriotg beielend sSnly provide
@kikoE datieRal ch T RELIPES, alsd b GabloRE cdn@gSe aa;-senﬁrsatble daté Based on

ke Al g o B ey
g ko

PEAEPSTS PHE SBBVBIP fPoms| yiegve wm ids

blfestﬁ'@rzlﬁ "éﬂ‘#‘%ﬁﬂ tﬂh@k @mdﬂ%@@%fmaswm@pew eintigiptiter may provide 8

Qprtd & abiquy ittneidd mivhizh tamvbepriltbreopbrads assipamrhi of s 1486 the host computer

fredtaglk ¥y hélent i fies the product itemon which it

appear g...Ih it ectly encad

code (zgl %ff) 'H;pr Sy te eo(%re n agrcexts glgmggﬁ-ro&a bel onto
B i o e 2o ﬁf"twa PP PS @%W&fﬁ%mp B BRGE: 1P o %Maw e abol
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Q&QQQQ&ek&ﬁ&ku%gu&hEMbﬂﬁmMQ@deWMStrea”1Consuner

benefits of nelpage interactivity described earlier.

Omi tags are applied during product manufacture and/or

packagi ng using digital printers. These may be add-on

infrared printers which print the onrtitags after the

text and graphi cs have been printed by other neans,

or integrated color and infrared printers which print

the ommitags, text and graphics 10 sinultaneously.

Digitally-printed text and graphics may include

everything on the | abel or packagi ng, or may consi st

only of the variable portions, wth other portions

still printed by other neans. 4.2 OW TAGGE NG As shown

in Figure 13,a product's unique item W 215 may be seen

as a special kind of unique object Il) 210. The

Electronrc Product dee (EPC) 220 |s one energrng
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product IDin turn typically consists of a
manuf acturer nunber 211 and a product class nunber

WQ1@®8/00¢186 best - known product 1D is the EAN UQET/AU2007/000549

Uni versal Product Code (UPC) 4221 and its variants. As
shown i The Fringtimey akd be @pblo bATntdige RORmAD m&&o&s Fiz’a&%mlpl? it may be
(dagable EiQHRAg 1hD}erD nPRE dr V8D ba?gzdéj bzrs? % r&*CWComponem of the

| )
DO T A TR 0 e
d‘gnt i P E'é”“i‘”f?é"'f"%g s position vv| thin the
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agd.page region ID allocation. Note that the region ID
Fir] quebumg‘ﬁsg,\_gm :J';l?ncﬁ@r responding surface
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mﬂ%@%*‘VBWﬁ@Wﬂ?m@?ﬁFoposed by the Auto-1D Center,
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Aesy: fseicippringitueipe; freeplionotigiaishiaving efuss: entgring rtiiedtishsa managing ownership
redeelation; queng buck Bt the pes dblbd doyidsivahdfer) REvidiRiRAGL Rk QiR sging:
a BRI ko A1, i£Sonhe D m%tp?owmggmg g B undlé’eregt@a?bd,tsag i iPfe case

B R G L
H@‘f‘ EGL %ﬁf"%@“ldﬁﬁﬂééﬂwﬁh ey isaTieanly GRFFSE 41 contplosity of the user

erperuck brahepasiret! poplistigatioh o the @liteatdedm vofinttrfee. tag in its
fi el driefnveati@Wibdae € QERRLeD &8k bBbides Wik BubhS: RRBlel. HOWver, it will of

%mg&ﬂc&ed &%&sh@&h&uﬁuﬁag&%gd fn&n§u¥% f&%? &&hotgg artma from the

sensi ng evice 18
”m “E‘Le\f%vef%n’ﬁs d“%g%ﬂ“&%‘é’fpfmé’ﬁg%’f’? ace region, it is
thereby able to track its own alotion relative to the
Begplen and generate a 40 set of tixnestanped position
sanpl es representative of its tinme-varying path. Wen
ens . : 0

' en L ne [ sists of a
sequence of strokes, with each stroke starting when
t he pen makes contact wth the surface, and ending
when the pan breaks contact wth the surface. Wen a
stroke is forwarded to the page server 10 responsible
for the region ID, 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 hyperlink, then the server
May interpret the stroke as a designation of the
hyperlink and activate the hyperlink. 4,3 OW TAG
PRI NTI NG An ommitag printer is a digital printer which
prints ommitags onto the |abel, packaging or actual 1
surface of a product before, during or after product
manuf acture and/ or assenbly. It is a special case of a
net page printer 601. It is capable ofprinting it
conpnuous pattern of omitags onto a surface,
typically using a near-lnfrared absorptlve |nk In

. N




15 The printer may be an add-on infrared printer which
prints the ommitags after text and graphics have been
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infrared printer which printssthe omitags, text and
graphi cs sinul taneously. gitally-printed text and
graphi cs may i nclude evepy{hing on the |abel or Hase: Q
packagi ng, or may consist=pnly of the variable -
NN 50,0

ms sble) Ot hor pOF TGRS stil ! Ryidfed by ot hefs
BT D —;:ﬁgi‘érjw«—ho—an—imf ﬂm
bl agk g-Carabi | i kytcan diSpl aB¢*an exi ¥y e

di gitaF pmgnt:@nr used 20 r variable data prlcﬁct"'i ng} N
such as a conventional t mal transfer or inkjet
printer. For the purposeS df 74%%& fol |l owi ng di scussi Qnj-so.on
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Example 3 — Preparation of Inks e, monium Salts
A solution of each salt was mads up in an ink vehicle according 1o Table 1.
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the same ratio are generally unsuitable and result in
a signi-ficant blue-shift. However, the use of fewer 10
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de up to 2 uaMin_ink vehidfe B containing 8 nM
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follows, The printed sanples were exposed to ozone at
a concentration of 1 ppmuntil the intensity at 810 nm

woamsdeaseased to 70/a. 'F denotes a final reRCI/AULMGIT/000549

| es that had reached 70% ¥ntensity. O her sanples
h tensity >70% during the test period and the
ozone lifetinme was extrapol ated fromacquired data. WO
2008/ QRGd3&s Bl 9,9‘,;1@ ound | atjon
Concentrati ongu oo Oz"gg%g%a%%btﬁlgﬁg%g) J: ‘fj%ﬁm
1.6 (P 813668 9+3eq TsOH A 1 36n/a42(F)
9 + 3 eq. TsCBD;Bi1364048(F)9A207goz (F)

. 8

5A1.55.5 : 8131546822(F) 8 0
12.6 (F) ®'5 (F) 8 Bk 5 F) )
7 13 1.5 +2egAcOH H 1. S 7D
1.S6.6 3.5 \. 5 nfa 15.8 7 . /a11
(F) 7 HZ1.5n '

6.4 4.5 (F zol \ 2 S(F) 6
(Li}salt) B Tabl fastness
of printed i nkg Inks ascoreNng to | nvention
were shown to have accgptab

addition to

concl usi on, A ani ng/ salts and ink
formul ati ons © T [ cel | ent
for use with net\pagedand These
dyes and i nks e pbove 800
nn:, good sol

negll | 1 ghy 64,
3tn sl-gjag ' AFEE _____.,-asosﬂ
hi gh-yi el &4 and efficient synyhesis.,/ 10
WO 2008/ 00 PCT/ AU2BD7/ 0009  sB8' An aqueois

fornul ation orrprl sing an JR-absor bi ng napbt haI ocy an;
e Hrmdrrerobtii®a O1): S8 Hso3H + R 2 R NIN1

M is Ga(Aly;

A’ is an axial ligand selected from ~OH, halogen, ~OR?, -OC(O)R* or —O(CH,CH,0)R® wherein e is an
infeger from 2 fo 10 and R® is H, Cy.5 alkyl or C(O)C, . allyl;

R! and R? may be the same or different and ave selected from hydrogen or C,.p alkoxy,

R’ is selected from Cy.y; alkyl, Ca.qz aryl, Csn arylalicy] or SIRMRYIERY;

RY is selected from Cy.13 alkyl, Cs.1zaryl or Cs.1p arylalkyl; and A

R*, RY and R* may he the same or different and are selected from C.5 alkyl, Cypparvl, Cs.yp arvlalkyl, Cyz
alkoxy, Cs.p aryloxy or Cs.; arylalkoxy;

said formulation having a pH in the range of 3.5 to 7.

2. The formulation of claim 1 having a pH in the range of 4 to 6.5,
3. The formulation of claim 1, wherein said formnlation is buffered.
4. The forraulation of ¢laim 1 further comprising at loast one base B, wherein a conjugate acid BH' of

said at least ane base B has a pK, of between 4 and 9.
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,~R R NR2Z NHQA' ~r--SBH 2 (U R -~ _5o0or a
salt formthereof, wherein: Mis G(Al); Al is an

w@zo0al00d13@9a4 sel ected from - COH, hal ogen, --O0RBCT/AU2007/000549

-OC(O R4 or -Q(CHCH2O) x Wher® n a is an integer from
2to 1 bapylayoniogrialy 4, @herdn mxiohinghte id BBC Q)3 at Bashbds Ydsé B Rk 2 pK, of
artie®2.5wedB. be the sanme or different and are sel ected
frora hydrogea or 01.12 al koxy; 10 R3 is selected

fyom . -12 aryl, C$. 12 arylalkyl or

d (1t ";)ié( %“Mﬁ"ﬁf’ it COinbrsiag LG PP g Peos bssyrpures thereof.
Cs-12 aryl ar Cs-12 nylalkyl; and Rx, R' and Wmay be
the sdhelouplaih pfcbined vhandaianitogari ata@ikofer-0MaGhg 3.2, hetoroary!
adadeyl , Cs-1z aryl, Cs-lz arylalkyl, Cl-12 al koxy,
Cs-12 aryloxy or Cs-12 aryl ai koxy; said fornulation h4

vSi zrng £H 1imn tthe, range of 3.5 to 7. 15 2. The :
foor mul 8t TBHEP Of MR it viaker e imiskpolesr wyHdiner ango o- of 4
to 6.5. 3. The forrmulation of claiml. wherein said

foor mulTad threwlatios ofolkf 6w Bekin s@@oxdaniol e if Adadbilyat ben of
claim1 further conprising at | east one base 13,

er ei onj. ugat cid 131 of said at |east one
Koo T PaiOlb HARkD. BRiatiin St © vroooR ERB TR
WF%@%@?#WO@4W‘%%!§WW& formul ati on of claim 4,
wherein a conjugate acid BH of said at |east one base
13 hasheFapifinionds clsiRcdR R 1Rrofil BasSma B oxyadiBn fa@f MUl ati on
of claim4 conprising a nitrogen base, an oxyuniou
se m xtures thereof .5 7, The fornul ation of
S?'ai m%’.f"’ﬁ?/ﬁ%‘?‘é?fﬁla’? PRy BEBFYREE i s a
nitrogen-containing C .12 beteroaryl base. 8. The
flar nuiTietferowatiof ofelhit I WhéreindBis da(QEX r ogen base i s
I mdazole or pyridine. 10 9. The fornulation of claim
wh i.n.said.o ni.on_base. i . car boxyl at e base.
B, TR Bl R Sl s R Rt b Bl 1 Yl
carboxyl ate base is of - formula RSC(O) O, wherein R3 is
48| ectedkijbing oon@isidyh deelabopiding €©8ait2, iergin st inkG8s dAd,, of 800 nim or more.
arylalkyl. 15 11. The fornulation of claim4

i,Si ) . ' i b 12,
4P LBk p Lok BE 0 BAR D B BB A BN B
[Rerepysail gt leasp gne ik oserypFr SQTpRGFETS eppniger  ggosdine selimeln M i s

Ca(OH) . 14. An inkjet ink conmprising a fornul ation

at.cor ah Rgcatuigentan Bkjde.pridi&y, saidak taihdeedomipiitiag EORIPH inB hoBGiRk to claim
gye 4*cording to claim1, wherein said ink has a of
800 um or nore.

18. A substrate having an ink according to claim 14 dispesed thereon,

19. A methed of enabling entry of data into & 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 locations on the form, the method including the steps of:
receiving, in the computer system and from a sensing device, indicating data regarding 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 to the form, generaring 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



25 16. An inkjet printer conprising a printhead in

fluid communication with at | east one ink reservoir,
wob@seid3cai d at | east one ink reservoir conprPGEAU207/000549

i nkj et ink according to clai®m 14. 17. An ink cartridge

for amerpraig etthepohmeapsensa et somkofta iklicitioyists gOTPrEssd thrgt least

ARsdiddkj et ink according to claim 30 14. 18. A

Substr, A clai m 14 di sposed

¥ é?g%ﬁmﬁfgﬁa ﬁﬁmfﬁm%ﬁ§?%§%§%glE%mgﬁtry of data into a
conputer systemvia a printed form, the form
Wont a witred of iBBAckng itine Rresirt iyl e Prprves brRkaviBg P PRRfEf surface containing
m@d&leﬁa:wxﬁadﬁbh i eatindresiaiiecodet has, toces ddatemg Datariy of an identity

éflra%?‘ga{dt‘%’g’ e%@a‘%cgo M%No@f the form andﬁg) a

Phct Qe e T8l R R T e
s prfreding e e it R o
geagmingthaiglidatve ditcheing 4t leapt soipd of thhendfdgletmisednd a posi ti on of

e SERsdingndR VingRerkRled tidb@nd B ifidnerinh 0aMmn ibher@emshgighe
deV|ce when pl aced in an operative position relative

me?ﬁgifoan1 generating the 1nd| |ng data using at
Vhegpdoysaid epdid deft S privled 18 E'Slmgif-’(f &ntifying, in the

conmputer systemand fromthe indicating data, at |east
one field of the form and WO 2008/ 006136

PCT/ AU2007/ 000549 52 interpreting, in the conputer
system at |east sonme of the indicating data as it
relates to the at | east one held, wherein said coded
data is printed using an ink according to claim14. 5
20. A nmethod of interacting with a product item the
product item having a printed surface containing
human-r eadabl e i nformati on and machi ne-readabl e coded
data, the coded data being indicative of an identity
of the product item the nethod including the steps of
(a) receiving, in the conputer systemand from a
sensing device, indicating data regarding the identity
of the product item the sensing device, when placed
in an operative position relative to the product item
10 generating the indicating data using at |east sone
of the coded data; and (b) identifying, in the
conputer system and using the indicating data, an
interaction relating to the product item wherein
said coded data is printed using an ink according to
cl ai m 14.



