NOVEL FORMULATI ON The present invention relates to a
phar maceutical fornulation of an anti body agai nst

wo bd8Mad288 a process for the preparati on and UBEFEP1008/058520

the formulation. In a firstiaspect, the invention
relates to a pharmaceutical formulation conprising: 1
to 200 ng/ nL of an antibody; 1 to 100 nM of a buffer;
0.001 to 1% of a_surfactant; (a) 10 to 500 nM of a
Vanadium-drigr. Intagiyos dnk, 500 mM of a stabilizer and 5
to 500 nM of a tonicity agent; or (c) 5 to 500 nMof a
tonicity agent; at a pHin the range of from4.0 to
7.0, wherein the antibody is an anti body agai nst
B | . -In one enbodi nent the present invention
Fle18r8$$gé$ AY8P5iPStion in a liquid form In another
enbodi nent the present invention provides a
fornmulation in a | yophilized form |In another
The éﬁﬁ@dﬁﬁ@ﬁtlﬁhé“pﬁé@eﬁﬂeﬂﬁv@ﬁtPéﬁnﬁﬁéglaé§sa 1t concerns an
ox1d%95@%léhkg Ino?ll g EQEHEEE Ogﬁklt e%a E9€h§ r for the
|I|ze Y orm ies ag |nst 13 are known
engrhﬁ@d}cepgerpvﬁk96/294a@11mm PrLi15663, pVﬁb@@éOS@ﬁZBh com-

. Graber et al., Eur. J. lLnmunol. 28:4286- 4%98 (1998)
Prispgudrirarisl af. @ §lCFﬁﬁﬁH8Fl“i6§gTT§3 126% (1988, thation
withPaudBhebnet Akcroful ecdlakMBunekc+30:3157- 3164 (2000)

Ai kawa et al., Cytokine 13:75-84 (2001), and are
commercially available from e.g., R& Systens |nc.

y ' [.es agai nst |L13Ral are
Back g@%?ﬁﬁggp%ﬁév58858?895564 and i nclude anti bodi es

whi ch are characterized in conprising as heavy chain

CDRs the CDRs of SEQ ID NO 1 and as |ight chain CDRs
Oxidphe VEDREF 6P ISRHPHING: 21k as2hBaljSEhdPh BHRETERE EPpREMents
whlcﬁfmggg hQs%KEéraBdléﬁglkgﬁé ﬁha'Wl@@g%ahaea§98§s@fe§ggkon—

NG 4; heavy chain CDRs the CDRs of

mentaﬁdndstttpgﬁt ehahnaG;DRg the CBRs éﬁrSE@lklonsI@%andSldentlty
documgn%g C@ﬁSHF%DRS urngSEé Psrﬁbp§9a6ryags 2333 on rlntlng
procEbRe st BackDRs @heSEﬁbb@rbﬁhﬁeamdtaﬁlhbghhdchalﬂh@DBstet

the CDRs of SEQ I D NO _10. The CDR sequences can
pPringéfigr RFRE@SaccBPdFrRgTE Yt RB §P§ﬁ§ar81éeP?ﬁﬁﬁléﬁkéfOf high
Vlscggggy ek @5* §§QH@Q% s of Proteins of Imunol ogica

I nterest, ed. I'ic Health Service, Nationa
I nstitutes of Fbalth Bet hesda, MD (1991). On this

h tarity. det i ,
The PR RA F S ROUPHG BeRaoRLags PERGY enal T EhRe® EPARL tion-
211v(88p3dy38) fof BEQhBCNObrintdngb, i mdstCOREchaBer formed

750-66) of SEQIDNO 1, 3, 5, 7, 9, CDR3 (aa 99-108)
withopxSE@LEPENGE YANg3, 29 kYEDRESEaabegedo? kel B8RO RDENG groups

theréincggé gﬂ@sgg'}}g% ngEghEQtNggtgd fatty acids, derived

from linseed o0il, tung oil, tall oil, as well as from other dry-

ing oils having an iodine number of at least 100, as known to
the skilled person (“Drying 0ils”: Rompp Lexikon “Lacke und
Druckfarben”, 1998, p. 583; Ullmanns Encyclopaddie der Tech-
nischen Chemie, 4™ edition, Vol. 23, p. 425 and following).

The said inks must contain a siccativating agent (drier), which

is an oxypolymerization catalyst. After exposure of the printed



Li ght chain CDRs: CDR (aa 24-34 ) of SEQ ID NO 2, 4,
6, 10, CDR (aa 24-35 ) of SEQID NO 8, CDR2 (aa
wh 005697266 SEQ ID NO 2, 4, 6, 10, CDR2 (aa 51rGIEPDNS/058520

SEQ ID NO 8 and CDR3 (aa 82 97) of SEQID NGO 2, 4, 6,

10, CDR3 (aa 90-97) of SEQID NO 8. Preferred

anti bodi es are characterized in conprising a) as heavy

chain variable region SEQ ID NO 1, as |ight chain
ink §ar pakretPegreRCSEEPRDERO2 L Rag ik PRYAE N chaPATaBAsEARE Tadi-
cals! €9haBSEQLDNG 1,4 Radnasigsksheavk chaln; fRnstantaceions

region SEQTD NO 12 optionally wth nutations L234A
invoamdnu285A Uncmﬂﬁsﬁ afndthN29v¥Asabyrasehenvyithaina (carbon-

o=y VAR FEBH AR PRl B R Bk Mg cnat

constant regi on SEQ IDNO 1 1 and as g | heavy chain
constant region SEQ ID NO 12 optionally with
SaidnGiafprbn¥aL234A2dRAtL235ACE) D265AREAE1IRROFAY efoggn from
h hajn . uar| regngn 1a0do2s1Lbhghty,
the anlﬁ éarhgg e Fgg S E%Cg l§hé?6ghéﬁga o ﬁt c%agnE ain
fattgoasudatwneglanpSE@NhEEhE)meiaandsashgab hehaytchaanganese,

const ant ion SEQ I D NO tiona
calefifar FORECRIAA ARG FOIBAT0r SROBBACANGTTOEAL GyPgsaTe 0il-
soluBgavynehahisvabhahkenn egi@RnSER:I BiNGZsandiass! kghihich
chain variable region SEQ ID NO 8, as K light chain
theycenst aAtdregion SEQ ID NO'1 1 and as g | heavy chain
constant region SEQ ID NO 12 optionally with
mut ati ons L234A and L235A or D265A and N297A, ore) as
The beavytvaakabbeagegkomuSECbbﬁphﬁbe andramakygbtcchahnatlng

vari abl e regi on SEQ NO 10, as_K light chain
COMPRBRBFant Fég on %E@FF@lNEPT Eaﬁﬁélﬁsoé PXHEE%QQchHPHer the

cond¢@nshant rr egboRpsEQ-EPi NP, 12 pBtEorabhyoWbt Bxidation state.
nmut ati ons L234A and L235A or D265A and N297A. |In one

The enﬁ@dpﬁeﬁhethéeamﬂaboayemgn@ﬁawa@henuméarsn2Buhdiag tes well

as thiggonrohs TrERREbbs BekR a0 BO T ERG oy SfeogsepTaa LY

useaneéerpbhmakpesaﬁbab@dytuﬁgcbamﬁehehtzedMangaaﬁpélSbags dis-
as variahl e regions the variable reglons of
PlaYL@S@é?WO@?YlEQSG@élGGB wphese62- 66521 ELC500PS0pFSoKROWD as

rap18C599%r918M1IEﬁr¥§rb%bbgtﬁegkenéoﬁﬁohﬁ9385éatEQdeﬁéalnlng
are shown in SEQ I . Useful constant regions

enhaacedmekylRgomﬁrfnrmhecstate of the art. Exanples are
shown in SEQ ID NO 11-12. Table SEQ ID NGO 1 heavy
chain variabl e donain of HuMab LC5002-002 SEQ I D NO 2

Soapki glit cehaiomvantiablezdeashnunf HIMab1LC5003:008rSER bbe of-
NO 3 heavy chain variable domain of Huvab LC5002-003
ten sgdefpaNCE2-FitgREtEHarANdarPabBle d6REPRIBF YHEMEB2E1Vating

compbg§99g790§o even further accelerate the drying process (see
DIN ISO 4619 “Trockenstoffe flir BReschichtungsstoffe”).

Metal compounds of alkylenoxide-containing carboxylates, phos-
phonates and sulphonates, as drying-time-reducing drying agents
for oxidatively drying paints, were disclosed in DE 4 236 697 Al
(Henkel KGaA). Cobalt, manganese, iron, lead, vanadium, cerium,
zirconium, calcium, strontium, barium, bismuth, zinc and tin

were claimed as the metal component of the drying agent.



SEQ I D NO 5 heavy chain variable domain of HuMab
LC5002-005 SEQ ID NGO 6 Iight chain variable domain of
woidvbioo2€65002- 005 SEQ I D NO 7 heavy chai n var i B@I/8P2008/058520
domai n of HuMab LC5002-007 SEQ ID NO 8 |ight chain
vari abl e domai n of HuMab LC5002-007 SEQ I D NO 9 heavy
chain vari abl e domain of HuMab LC5002-018 SEQ | D NO 10
ght chain varjabl e domain of HuMab LC5002-018 SEQ I D
SoapﬂcpflmTtR ﬁléHicﬁélﬁeéénéﬁénFlPéghéﬁesﬁéﬁpD Kepugptgy used
in thelBa¥Y cbakRnGORSheal okeghanakiAPLELEE! efne increasing
enbodi nent of the iInvention the anglbody contains a
conshupmaAngsk hekauy ehaﬂmoomﬁptaélmgsaﬁsahﬁﬁolad»dhowever, to a
ban S% nce PrgZiBV E234Ala§ etion of §1y236d Com
8 ?SSnPﬁ Ei d*S8qliehce“d lo%ﬁ?&%ucéﬁébPGE §sdpoas- ~o
balt3808§BE33is0obb)y BAhABdaghdtsequengecAradadAlaR38pplicErions
am no acids Al a265 and Al a297. In one enbodi nent the
for pheséntei AG8APNEA provides a formul ation wherein the
antibody is present in an anount in the range of from
10 to 150 ny/nL, preferably from10 to 50 ng/nL.- A -
Ther@hesamhagonbsqhennenac50mahgamhtbod595iagdbnsﬂoping cobalt-

I L- 13Ral be oduced b br d eII lines. T
free o Fut iy BHORUBRT DA Eerr™ FHASChFaCrna BRI S paR Ty used
coba@kpbéﬁhgﬁﬁggg 092 CBSMABE2409%g inks and coating composi-

hu- MAB<h- | L- 13Ral pha>LC. 5002- 003 ( DSM ACC2710),
tionfy- NpgehoﬁLtngapgﬁéﬁtﬁiseereeg EDSVERECAT T osed in the

< 1 a . -

art [HsbABE Ly 13BaBhacl e 5002007 (BSMEADERT AR cncsonad
cobaSambungivongMikieorsgani smentund Zekkkul t uren GrbH

(DSMZ), Germany. The anti bodi es useful in the

formul ati ons according to the invention are preferably
Ep-aPiozdycedobypreaopbbRantxMaRSchemdca¥, t hQ8e) Jiscloses a

descri bed in WOR006/072564. Such nethods are MAder
cobakﬁoﬁmeendth@rsﬁateoaﬁpphymar@zaﬁdocodPVﬂQe pr@néﬂng inks,

Xpre karyo an ot i IIs mn .
Whlcgu seé%en? |sog % o%xo% %Eemgﬂ Boaé %o ypep% e anay acid
soapdsudably-peroBiBcat benthe aamhaappmeuah@aﬁhycaseeptabbeating

purity. For the protein expression, nucleic acjds
CompéﬁééaPﬁgwbﬁﬁﬁﬁnaﬁérﬁe8§ytEﬁaﬁﬁéeérlﬁré@ﬁéﬁ?§dtﬁ¥réoﬁlPOXl‘

daseaéﬁzyﬂéerW@dALU§9O§§@§@S§A?6 EGQtOrﬁePMe§ﬁ§HQ?rglscloses
hods. Expression is performed in appropriate

drleprekatymslbaeedeunkaﬁygane8hosndéeklsrbnkeWGbEEcebtson is

O cel.l SP2/ 0, cel |'s,.. HEK293
acoe)ERafeu, FngBhah cB8) pRUERAT A6 AntriBOyTRoss BUBYeFRYS, Such
as akerembiheaeehl sr(supenpatantioescells after |lysis) by
standard techni ques, including al kaline/ SDS treatnent,

Csd banding, colum chromato graphy, agarose ge

B pofbRELEIPUAREE] £ cBndo0 nown Lp,Lhe;an -

) gescr?bg OV[E%%%%%?ZSGQ ?ﬁe mF B %PS +s vana

dlumasThsedehemenn denomsspaephatnaoduteéathyeagcebUanst in the
Xci pi ent ich stabilizes the pH of har eutica

cartfr EhBPEt IBAT BARY abre BUFTers SrE Vield SeRgun Ar the t conium,

carbaht aaRdscanube taunderBrihenhbtenat urBrolth eherh@dnickel),
pharmaceutically acceptable buffers com

and is thus not likely to pose a problem if used in consumable

goods. This is not the case of cobalt, which is on the one hand

an essential trace element (29 ppm; 30 most abundant element),

but whose bio-available concentration should, on the other hand,

be comprised within well-known limits, any excess of this ele-



prise but are not limted to histidine-buffers,

citrate-buffers, succinate-buffers, acetatebuffers and
w@bmspbmse- buf fers. Still preferred buffers coP@I/EB®08/058520

L-histidine or m xtures of 4-histidine and L-histidine

hydrochl oride with pH adjustnment with an acid or a

base known in the art. The abovenenti oned buffers are

generally used in an anount of about InMto about 100
mentnﬁFlBEeF@FéBI§Ooﬁl§80uMaBgﬁNP§8'aBBthﬁooﬁﬂPénaaﬁﬁrels abun-
dantp595e5ﬁghﬁrggeﬁP0HE %Qezgagyk EQQ@EeQ@Qle Rroﬂbﬂh%mst

fer used, the pH can be adjusted at a vaF
abundanpreéemgnabousu4h0thatab©utam beandegr@ﬁehabtyeab@mbn—
nent 9 %bgut 6.5 and still preferably about 5.5 to
g%ou% 66 W 'TR-an acid or a base known in the art,
e.g. hydrochloric acid, acetic acid, phosphoric aC|d
sul furic acid and citric acid, sodlun1hydrOX|de and
Vanageéths SPURPHYEFoRPHE. PFRE PEPF BSUPKAGRARPN gatad¥ats and are
n_de a b
o ER 7S Uaed 6" B o ot Jpr ot of o or Al Aci 68 aga ner”" ¥
Rhodaechankital §heegsesnbﬂkefagndastwmaandndhéagungerlng Chemis-

=7 et ba ool Goxyet Ry ERGGRLIL AR &t €9 Jakr d BELEF, Tarben-

ZeitLhweeny, EO|Y@8899hXh§Q$ a|%¥keethér§1rst to report the use
(Brij), al henylpolioxyethylene ethers (Triton- X%@
rre-

of vaaagw yé?ﬁypéﬁéspéPQO yppéayeénéOéobbp§n@prppépox
, ec S _
portgre g?Pg s W 3%x§gg%yghﬁggbr %W%g %g gCPELE%?éf Farben
Zeltahg,pGstprbaDé728 (csolrd, uedewlhbethaadeharknﬁmeened vana-
% nd polysirbate go ésold under the trademark
dlumT @HO GSFnY?IGPF Ferr BapoPyef RylNERE: poPYBRORYI ERethe usual
coba@@pghﬁnﬁéﬁgéﬁ@séh9§glﬁglQggﬂggr TH@S”@H@%@BEHEOBECcgﬁklrmed
F68 or Pol oxaner 18 Preferred Pol yoxyet hyl ene
by téEkyuSépﬁeﬁslaﬁbseh@@e QQI@Ouﬁd@v phevepadenar kn commercial
. Brij(tm, ferred al kyl phenol pol yoxyet hyl ene esthers
Slcc%%ébé%n%gun gP%Fhe tradenanme Triton-X Wen
pol ysorbate 20 (Tween 20(tm)) and pol ysorbate 80
(Tween 80(tm % are used they are %enerally used in a
In r@@ﬁ@én??é??on Pﬁné@t8feéﬁoap Y2009it® dbogtsS1ypse again, and

compRF&f ekabkysef @QQ@Ergegoéytﬁ ﬁboﬁélg 1%.apd MK ngOH Phy-
preferably about 0.01%to about 0.04%W v (wei ght /

SlqueolaheyleThe EepnpmsEaueblfenhtdeeeteg ddhésifs, No. 492-

phar ut| c abl e x0|p|e whi ch_protects
493, PRe’ J0e Pve s Bk RaE Rt LaR=fAGrRaraRe BAbr opBERE BE used as
sicc&@ﬁvakahgoag&h@al@b@nbmahsam@é@nepBy&y@akea@géad@hbomeported
duri ng nanufacturlng storage and application.
CompéﬁéHFEQIdéMan§h§§?@ P U@@?aéétﬁ@ﬁlﬁaﬁhmﬁ9éMBf proepera; V: 12

hour%??ﬁ?ﬁﬁeu$hﬁéh§sar9/ESV'ﬁmﬁ%y9¥.C&?%?Q%g?@g?%agé%%%%%ted to

Rev Drig Carrier st 10
furtbé999¢pbnﬂ anhhenp185@ﬁ¢91@9 88yiWgngcC2080xtbnt, Jsuch as
b rm 203 é | -60 a ?t al . (2003) Pharm Res
lpy§6 6§'£139515 W%?aHSF Iﬁ?e?é i iEFhde but are not

limted to sugars am no acids, polyols,

cycl odextri nes, g hydroxypropyl b- cycl odextri ne,
ReC@@EﬂV@b@P?PéﬁﬁyVanB eyel egaRepNAs weé§cﬁéaék9ﬁeﬁ in US

coks 0

o 0 RN E008. AT Bintne’ ARGR Ser i Al bim A C FaH) | hoypng>e" e
for setdarakbum dr(/BS4s), waathcoetglnsodlmﬁbqhbmsldéhe preferred

Eagnesiuawchlorlde cal cium chl ori de, chel ators, 9.
of tEBTAZaE HEYeart ePCHEFi Aed. aﬂgeﬁﬁﬁtFBEBBlHBFePﬁaBBGE soluble

stabilizers can be present in the forrmulation in an

amount of about 10 to about 500 mM preferably in an

amount of about 10 to about 300 mM and nore preferably

in an anount of about 100 mMto about 300 nM



The term "sugar" as used herein denotes a
nonosacchari de or an oligosaccharide. A nonosaccharide

WO s00a/00msoer i ¢ car bohydrate which is not hydred/ERDDS058520
by acids, including sinple sugars and their
derivatives, e.g. am nosugars. Exanples of
nonosaccharides i nclude glucose, fructose, galactose,

nnose, sorbose, ribose, deoxyrlbose neuram ni ¢
Saltécpé thR 8?P@@§écéﬁ8r|8@ ils & éhrBﬁHVH?ét € BTG -
parc2buTRECvLARA ONG.BNPRET Le $aAEAYII R uBhhceaNnect ed
via glycosidic bond(s) either branched or in a chain
The nononeric saccharide units MAthIn an
ol i gosacchari.de_can be identical
Althﬁ@%@ ggﬁgs8ﬁd ﬁéyﬁuﬁb89e8 n%ﬁSn%% 8838%cﬁ8P|a8aBﬁoP§ in was
ter-bheeal LgRsacehankdeochs andi do hbk- shb@t Bay peRtiag afidlect in
so forth saccharide. In contrast to polysacchari des
CommpﬁeOﬁénbééééhﬁﬁﬂaéénanéneﬁvgU@aééﬁﬁrP@ESSHF@rnéﬁéle found
thatSQBE 21 B8l €3107: ldgosacchard desind yde [Sucrd %%verthe—
tre | act ose, naltose and raffinose. Prefer
1esssagaastageosa¢y05epaadettehabobeltndsuepseﬁercedtasn types
al ose term"amno a ed rein
0% oyl nBREESaPERAT HHGeabteal Py abbeht LFe or AL Eon6PRERFaLTe
dr1e@0§g§§§mngvéﬂ autpermBi-RkYy ihoeatediat agppeskt kAR £0adsical
carboxylic group. Exanples of am no acids include
cobajfgmangencgrybpaed erakrhi-ne, |ysine, histidine,
glutam c acid, asparagic acid, isoleucine, |eucine,
al ani ne, phenylalanine tyrosi ne, tryptophane,
Summaeyhoénthe, Iseentéonprol ine. Amino acids are generally
used in an anmount of about 10 to 500 mM preferably in
an anount of about 10 to about 300 nmM and nore
We heeefeaanbythataeaeﬂeuek ofnahouh, 180ckaraBoyt r300 M ent va-
The term "pol yol s" as used her ei n denotes
nadlpmarmacebeléatmyOéc@eetabhedaﬂc@heléV@nth e beharged as an
ne_hy X Sui I ¢ e to _
e P B B iR Lo P ot Bl DB LBl yooF RIS Of @ par
tlcudextbaassgbycenmkbaaeabpk@htlpgopykenewghyﬁobre used, among
yet hyl ene gl ycol, and conbinations thereof Polyols
Otheéén beruSBA FRPRRTEMBUAL 1BF24hbAt PIANAWIE0PABEEES500
mVvi preferably in an anount of about 10 to about 300
nM and nore preferably in an anmount of about 100 to
We fabodt tBBO iVl - b@sadgpomptnnghﬁnksheastebiBUzeessauély dried
.. lyopro tants The term"| ot ect.a not e .
witn KAPEE B8 PohrayiieopEhTkralel, Para Pl arih s SFespese inks
compkmeeleblbﬁlaﬁ&bveabmgmedeeaua&esgrfecpéateae)daganaebd in
destabilizing conditions during the |yophilisation,
EP- Appo§é§316§uﬁg@90eﬁﬁ §@o?agéh8néopé@6ﬁsﬁﬁtWPF@H is incorpo-
rateByHQEQEﬁCB?nEéf%?gpﬁbseTHQts@ﬁ % g?dsggttthlch can
group consisting of sugars, such as e
be vsagdylabuéﬁete) aadadyﬂnOXaéade, Btefernedhereby added neat

yopr otectants can_ _be sel ected on1the ro o .
or 1R R B e A s TR e s b SRu b F 2B printing ink.
altekagtoselyyl HEOSGuiBNBASECcOMRELOSEL PabaGtesesuch as
fructose, sorbose, raffinose, neuramnic acid, am no
BOIC§9§§®3V§u8ﬁ5QS gpaéééaﬁnﬁeva@aﬁaétéeaﬁvneay be used.
Nmret hyl gl ucosam ne (" Megl um ne"), polyols such as
manni tol and sorbitol, and am no aci ds such as

It iargbeneneiandtghycihe. otyepaeeectahtsoapE1geeesabhyan anionic
useg i n_an anpunt of abogt 10 to 50 refera

l
macrggoiRolne T of labatt 216 - t 6"EbBLESSBE I ahtSnBFEA AL 1m' Sale
alonBr eberahby irBsaMcammuptyotuabodt «4004t-9;aBodt £360 MM

A subgroup within the stabilizers are antioxi dants.
The term "anti oxi dant” denotes phar maceutically
accept abl e excipients, which prevent oxidation of the
active pharmaceuti cal



i ngredient. Antioxidants conprise but are not |limted
to ascorbic acid, gluthadion, cysteine, nethionine,
w@rdopie728ci d, EDTA. Anti oxi dants can be used iPCERBP2008/058520
amount of about 1 to about €00 mM preferably in an
anmount of about 5 to about 50 mM and nore preferably
in an anount of about 5 to about 20 anThe term
"tonicity agents" as used herein denote
AlteﬁﬁéFﬁﬁ@éMtléaﬁF?CéééeﬁFéBBecP8ﬁpépﬁyCé@eﬁﬁ§StTBﬁ|@?ﬁ? by
addifigeR! SoBLE1usEd1L0oRDYULae koL ORLELEY Ok LBRaay salt,
formul ation. The fornulation can be hypotonic,
suchij set vahedgt hybéaten|Uanaeaﬁonxeﬂaye»negenerak rel abegvalent
stic ssure rel ati of a solu
commt BG4 ATy PR ARAC vGOR e HATTop “RARYS bPBad- SEF lnpCTRercherse VP
9950f onBHkabir-onnaeser dbRg b8 bheakBvemnt kapleaBob@tion to the
hypot oni c, isotonic or hypertonic but will preferably
SaldbénﬂeaﬁenmécrAﬁO#eevéﬁFcSﬁéﬁﬁetaeu on2n€ [Rguir@ssrting, va-
ut, e
e O e o Ph Sed dbnotce 4 Solteron haalng PRgauently be
addedane tbalpmuytasgsmnk.other solution with mhlch it is
conpared, such as physiologic salt solution and the
bl ood serum Suitable tonicity agents conprise but are
The thabhﬁhtegmb@uﬁgdbaﬂ1@hb@fbgeadaeaa§§lHHbCBthhQ@ macromo-
g ycerine and any conponent from the group of am no
lecujerdsuréagarst pr par theuPaingingosek Tenpepthesgentidation
n ly.used amunt brab t
A R A R e R R s s e e S
vanad.nmcbbmpagedt hSVnSglentbeldangenott5®enmhtohaoean@b of +II
Wthin the stabilizers and toni ci reis a

nts th
to +¥r88§ BFf eeeﬁouﬁag mﬁ?cHaBﬁHlFHﬁ¥su8ﬁggﬁ B8R Iwgypmon - um
metabaBadbbey (RBIVED I Re1samecti meyde, & tabidizersang &i11
tonicity agent Exanples thereof can be found in the
evengpelpvofosugars inamiing actdsthpowyeaéylcy@hodexthvdeelYSls
pol hyl I S |t X for sugar
A
resptoBicetly.agent is trehal ose. The conpositions may al so
contai n adjuvants such as preservatives, wetting
agents, enmulsifying agents and di spersing agents.
prefELEMEDL I OR 9hRPEESENES Qﬁe”bEEQSQQaBbEWBaﬁaiegét one further
ensured both by sterilization procedures and é
siccehelasion obtvani oaschntsbastherhakednd) ambnmegﬂ
ar aben,  chl orobutanol, p
presBFETHE soRhe ARt P RRC ISR paclr ks Vo8 aPE- Eﬁ%ri?ﬁ? at
leasHUSedei AuaRhamodat i6h aQQUbeOaaaédt@oaba@taal%%mkV%acromo—
Preservatives conprise but are not limted to ethanol,
lecupanzyPrapesnsr, OEhéﬁthenPéﬂé§éPg BRKhEBr LhECVEEH| same way
t byl py! parabens, benzal koni um chloride. The
s t?%rn%"ﬁ?g 58 as used herein in connection with the
fornulation according to the in vention denotes a
formul ation which.is liquid at erature of at
calof BRoEndnat: 25 ronabBub S Be iRde A AOBERBFFe FRBsLiFahes be
addedhest epns1byaphivkiczatetaasodsedsherabBriNs¢enAeEh@Ang com-
with the fornulation according to the invention .
ponegéhot esha foraiPatPeAdwAReheifsiAaRDFECEAReBebyurther im-
provElREL ALK BB knORNL s BEL el 8E: MEon oo for
| vent ter) I's renov reezing foll ow ng
examembldﬁatmmhednderGwakumneandldesGbptdoanémreRedan49(
t t elevated te rature. I hilisate has
20050, 08 A TP Be P CROT Y uPE BF ABOAE 022 1o 2% (w v
and is present as apowder or a physical stable cake.
The Iyophilizate is characterized by a fast
di ssolution after addition of a reconstitution nedium
The term"reconstituted formul ati on" as used herein in
connection with the fornul ation

is also



according to the invention denotes a fornulation which
is lyophilized and re-di ssolved by addition of
WO emone28g ut i on nedi um The reconstituti on medPTIrEP2008/058520
conprise but is not limtedrto water for injection
(WFl'), bacteriostatic water for injection (BWI),
sodi um chloride solutions (e.g. 0.9% (wv) Nad),
gl ucose sol utions %e. . 5% glucose), surfactant,
The ééﬁFéFﬁVﬁ§l§6I99?8 gélﬁr OCGT@@EOW§§8rBQtén26ﬁva8CEHaS a

solutRUhi ened sabuki op éﬁﬁro??@é@@%%@%%r%@ $ALULHOBS) ¢ macro-

In a preferred enbodi nent the invention provides a
molebuéamdSﬁofﬁutantonrwhpchheonpnnSesg inkoabOthg/ mbment of its

ornyhaPbse 0. 695 UFySOf DACS 20, Bt LPH SO bf 1 ¢61B8 29ent

is pﬁEEHkabmyﬁbatérlgBab wa2B8rAtvhinhbBl edbRgahiCt, s340eAM.
trehal ose, 0.04% pol ysorbate 20, at pH 6.0 or 1 to 50

ng/ mL huMAb-1L-13Ral , 20 mM L-histidine HO, 160 mV
0 ,
The %??H@HH 1n% 8 WB%QEXEE%EBQFggfé%aBM§8rg@hgfgg a@tlggst one

to 5 Na acetate
oxidﬁd@v&&&tcehab@semaﬁeﬁié&posysbrmaterielsaarkaﬁoﬁnotm the

..to 50 ng/nL hu 13Ral , 20 acet ate
110 2 hPoSa 05 0R9 BBy Sar bAFeO S0P PhP" Bl 575 br o1 b 50° OFi~
gin.M@LpLcRUMARi Kkt 13Bal, curable materials of natural origin are
linseed o0il, tung o0il, tall oil and further drying oils having
an iodine number of at least 100. Typical oxidatively curable
materials of synthetic origin are the alkyd resins. They are
typically obtained by the esterification of a mixture comprising
one or more polyhydric carboxylic acids or acid derivatives,
such as maleic anhydride, (ortho-, iso-, tere-) phthalic acids
or anhydrides, and/or their hydrogenated equivalents, etc., and
one or more unsaturated fatty acids of natural origin, with one
or more polyhydric alcohol, such as ethylene glycol, glycerol,
pentaerythritol, sorbitol, etc.. The resulting products are, de-
pending on the starting materials and the process conditions,
more or less viscous resins, having more or less unsaturated

groups and more or less carboxylic acid groups.

Further to the oxidatively curable material, the printing ink to
be siccativated according to the present invention must contain
an anionic macromolecular surfactant (AMS). Macromolecular sur-
factants, also referred to as polymeric surfactants, are known
to the skilled person (e.g. EP-A 0 798 320; US 5,484,895; WO-A
2004/111165) . Depending on the present chemical functionalities,
macromolecular surfactants can be anionic, cationic, or non-
ionic. Typically, macromolecular surfactants comprise a portion

of the polymer molecule which has an affinity for a first phase,



20 mM Na succi nate 240 nM trehal ose, 0.02% pol ysorbate
20, at pH5.5 or 1 to 50 ng/nmL huMAb-IL-13Ral , 20 nM

wa 2000m07288 ne HC , 240 nmM trehal ose, 0.04% pol yBOT/BP1088/058520
20, at pH 6.0. The fornul at§ ons according to the
i nvention have new and inventive properties causing a
benefit for a patient suffering fromasthma or an

all ergic disease, The invention further conprises t
©.9.ugelBflraPrePhtil BREPSR, aBBBr &i R @rFéOPh@fuﬁb@nppéﬁmﬁérmolecule
whichNRaTROHT aekupesof ¢8-MedLEBRRA! phaLaASENAR Lf 65hTBRhi1iC

A conposition of the present Invention can
phasadnithestEfedobymarvarheby afbhethodspphamﬁrlnonhelaang a

eciated by the sk IIed artisan
bLocf ot e KA BF CRode- o Sl Ai SCPALFon WP URry® DIook of by~
dropﬁ@@@ﬂdk@geéﬁﬂﬁgtﬁ@n@ﬁékraﬁltgsuhhé-AMQ gdmyme&teénaalso be a
conposition of the invention by certain routes of
grafédﬁpﬁV@?Fa?PBﬁalPﬁnﬁH? ﬁélﬁeEéi§§?§ P56 AilfgpEcEhe backbone,
hav1§8”8@§&h&92 Brda dEFBSEtphEQ@fnﬁﬁé Laabhy g%?gﬂ%%@heor oli-
| uents i nclude saline, ucose nger an ueous
gomebuﬁfehasobuthan$ngThéfphiase§o%pareatendlphase
adm ni stration” and "adm ni stered parenteral ly" as
used herein nmeans nodes of adm nistration other than
Aniocghtemnakranditepieal sadmhpighEat kQRLadsHabby¥ob¥ing to the
i njection, and includes, without |imtation,
PrespRtr avEABESON ARFANScaPRAP1ENPFaaPterpaling with the vana-
[ he ' ular, i LLa - -
aium Bl ars, PRbRERRS R ap PrEBSE R sy ing ctivity
w1ththanSEraoheabf subcptraneausinsabheubhcul ar,
intraarticular, subcapsul ar, subarachnoid,
intraspinal, epidural and intrasternal injection and
A suhEBH§bOBnIBﬁleoﬁﬁe§bthBcﬁwék bersteckhe andobkHiEHebOby neu-
the extent that the conposition is deliverable by
tralggpinge. vinhaddbehoa po wabeganihebeaesi ef eanlpesanone the
foll%%o% pgﬁbggio{ed saline solution, ethanol, polyol
propyl ene glycol, and liquid
a.p(lld/cﬁttfhﬁyﬂ eres @ yeolgranttther 4 Iﬂﬁﬁﬂarlaﬂdaéw t@ablrealeic anhy-
m xtures thereof. The fornulation according to the
|rﬁﬁﬁﬁ@(ﬁP(%ﬂ?%ﬁ?%ﬁﬁﬁ@ﬁ%ﬁ%ﬁ?%P%@ Q%k%GV%ﬁ%ﬂ%tiloﬁlQhenOllC

S%Qﬁﬁhﬁpgﬂﬂﬁ &éﬁé&ébf@ éﬁﬁk;okﬂ?ﬁa éﬂlene type resins

adm ni stration neans such as those known in the
phéraraicentd ciad rambe Theorirorimddtionreocor@iangl (2@ hey KOH/g

i nvention can repar ed t hods known in the art,
gP {ﬁﬁ%%hl|g$i¥%hﬁ1%ﬁéﬁp? %égh(ﬁf dialysis, addition
b ammdlﬁ@slds/oﬁm st £ 180 4 18eaNstddtd ofpha@tlic, epoxy,
conmbi nations thereof. Exanples of preparations of

f ORI T O s Tk R F07 ¢ e GMVETY ort ceifi bl qdidcyd Tes-
herehnaf el .  Bxamlse Bl Gdv s erualdan of didudh ng

fornulatlo
KOH/g resin.

c. Epoxy resins and modified epoxy resins carrying carboxylic
acid groups. The acid number is comprised between 30 and
200 mg KOH/g resin.

d. Saturated polyester resins and modified saturated polyester
resins (acid number between 50 and 250 mg KOH/g resin).

e. Polymers and copolymers containing between 2 and 100% of

acrylic acid and/or methacrylic acid and/or maleic acid



huMAb- 1 L13-R al prepared and obtai ned as described in

WO2006/ 072564 was provi ded at a concentration of
w@pppox28d0 to 15 ng/nml in a 20 mM hi sti di ne bedT/EP2088/058520

a pH of approx. 6.0. For the preparation of the liquid

formul ati ons huMAb-1L13-R al was buffer-exchanged

against a diafiltration buffer containing the

antici pated buffer caonposition and concen trated by
ul%?%ﬁqqt%%ﬁQ%ﬂ?t%P%ﬁhQﬂﬂQ’56&%1 cocEhtTdiion kftween 20 and
appy PXng ¥od e Aft er conpl etion of the
uItraff%tratlon operation, the excipients (e.g
f 1 rehalose)t wer ersddeicdbraso 2dudss faof drcsiml@rgblmshansesters
solution,, The surfact nt was th

t t tib
L b 2R 08k S P e R A e By ¢ he

g prioteimi congentdati oo waseadiust ed with a buffer to
the final huMAb-1L13-R al concentration of approx. 10

hﬂ@%ﬂ“ﬂ%Q%%W%W%ﬁ@Wﬁ@%MWM@WﬁM%@EWﬁ%@WWﬁ
0.22 mmlow protein binding filters and aseptically
filled under nitrogen atnosphere into sterile 6 nL

The gkaSSimgahskcE0$edhaﬁpheE@EEe@CBppﬂynetioﬁ euhylenee en-

and tetrafl uoroethyle -coat ed rubber stop
aravil PR EApEe TRALFPRECYoPont aad BRBFoRS: ERLppes contains
plgmgh@§eaB@V6M|@ﬁ&@@%smeég sherediatiréh f@h@nblghbﬂﬁt9 building
conditions (5C, 25C and 400C) for different intervals
agengp -t LRBaghédosPresseagbynsRarRirAgof1reekyarcassraRnAg and have
- lency -of 2 n,l.at_5 f t S S.-1
a Vl%%?%ggg.¥§hétsg%% es3m£?égd%%I§§g% Bﬁﬁéfﬁ %%%éa#§§§ 5 )
measapphybngatheakérRSSOP9$BSObyVﬂhePagmankytaoalfmé&b@dsto—
UV spectr.ophot onetr Excl usi o

geth@ﬁr@ﬁﬁ?oﬁ?aﬁﬁ =0 §¥2e0§xEP83FBEaéhWSﬁﬁPEngpﬁ9€ ink, and

they( SEGptWastHSgd tppdetast sahubke Rbghomphesubar rweight within
speci es (aggregates) and | ow nol ecul ar wei ght

the hydnéeysﬂskpr@égwpsg(dmwm th@tﬁéYﬁ@gnptaﬂesﬁs GTien the
haod er d_on hance
thlcgg% gunéﬁ?hgqU|ppe YW ﬁ%gp?ggﬁ% Tgk %ge§§; which is
applﬁeﬂuHhroh@hamhtﬁgm@ﬂEprlaggh@gatES andibydnekysifsthe drier
products were separated by an . isocratic¢c elution
SYStBWoF?Iéruﬁéﬁﬁg @l?W?REHPéﬂd/felQSWﬁK@ElCBHC7n0b§sused in in-
taglﬂBbbEQnEBﬁéeinﬁeda%@r@e@@tﬁﬁkﬁﬁ at apwavehenghhn9h and need
Onm UV Spectroscopy, used for determ nation of
no fpr@hemndeenteptlomabeperforned on a Varian Cary Bio W
spectrophotoneter in a wavel ength range from 240 nmto
400 nm Neat protein sanples were diluted to approx.
Inta@l5onpribcihhitRe EQEEQ&@OE@hﬁgreoénubﬂtb@ﬁpbﬂ&ﬁ@rto be
The protein concentration was cal cul ated accordi ng_t
presggftiatnofle. 1nk(d8oyng the3po}nkiap] Pracese - EaDStF@ﬁelof the
wax E%OE§5@0§8nt?QE§B Qg]cogt§1gg€gk ggergg Enghe set-off. Sec-
sorption at 2 nm was corrected for P
ondlgcatitetihgiatt820thm andfrukt bpl ced wmphngheyduhdhmodurlng
cto ich was dete ned fromthe wei
the BAGhEE hal PPee=be Sehe RoAP S AP S BHA T he LR F bt POy e tveen the
wipihgf Eenindbe BHABEAEOpHrWASidyvhbdedebyntihgrpredyetigothe 1ife-
g
the cuvette's path length d and the extinction
tlmecééfﬁhéléﬁPeéSlTQbPélthQﬁaﬁﬂaﬁﬁdrWéK FAETRGPPBEPNKRSeful in
inta§p§5d of \Lhg ! EM?Bt%QQ TQ?l'EMSQB'QB Ll Okt hechl 8hH. Exam-
nting rnks. |t concerns
ples of suitable wax components are polyethylene wax (such as PE

130 from Hoechst) or Carnauba wax.



oxi dative curing, oil-based printing ink, in
particular for the engraved copperplate (Intagllo)
w@eoonnoT2gs pr ocess, which com prises vanadi um aBCHEP2008/058520
siccativating agent, used itm conmbination with an
ani oni ¢ macronol ecul ar surfactant. Background of the
Invention Oxi dative curing printing inks are used for
inting docunents which nust last for a long tine and
The RF?ﬁ%Féﬁé abBfePSetBAVPEBACRENE NEBREL PPORECTEERSaSOMBT1SES &
wax Egﬁpeﬁéﬁtf058b@@KT05§3p§@gehg§n5hﬁyOQOQHﬂﬁgké so as to make
Oxidative'curing is particularly useful "in printing
up apréoessésospchnasnghenkobpenpgaaevaﬁtaghta afndaiknlehet 3 Pa’s

f£fset. printi ess,, wWhich rel
at 4 EReBar hRES PO RTgR i sdb Y ieS Bak Thromgto-Visco
RvV1.Tbe eeppeepl ahe nﬁk@ngOtnélpkeagnpr@ﬁeéﬁtlmhlﬁayl@omprlse
tradition ally enployed for banknote printing, is nost
furtherepdperfyrfedOWERTORNAL YvESERy L RgINAPRYHOr BEERTING inks
ana hased hoksyeThe,abloyd.r eupssiherehnagpe chosen from
the unsaturated tatty aci erived ron1I|nseed (o]
tung oil, tall oil, as mell as fromother dry ing 0|Is
havi ng.an i_odi yber of at | east 100, as.known t
the JREelE i PRe bR e sn e SELgRRg O PECCCRANGS Toki Rgnand using
the okagkeiyad DEH@KEgaEHQHgl1é9§§inﬁlng5§§k Ubknmgens as a proc-
Encyclopadle der Techni schen Chem e, 4th edition, Vol.
ess 98, maklngzandndSﬁagl@ﬁpngptermﬁélgaﬁdSﬂﬁ?gtﬁugtlng compound,
cont§MLALN:AcSLACANEKANLAGAGERL,L LT €L) £ PAREN LS Ble vana-
oXypofFyneri zation catalyst fter exposur e of e
diumpdiriitedi nk to air, the drier reacts with air oxygen,
formng free radi cals. These radicals, in turn,
initiate cross-1inking reactions involving the
The ﬁk%b@b%yng %B@dHB%ﬁbuéﬁtgglagﬁhbe Sc(;eanBoREaEBOR print-
doubl e- bonds) of the al kyd groups ai d siccativating
ing agénﬁcgdrdeny ks thadptesﬁatlyn@hﬁteﬁnfﬁomptheegrébp step of
soap [isi aIt l o 2+)
aaaifl, bt as Sy enea Bhr s b AP ne Shefart Shen?add0Batyo ) ton
as tﬁangappseymeaheaumbnzuhdaﬂuuqlsaﬂdacewaumthabéﬁtoto a mix-
the said type are oilsoluble and thus conpatible with
turet feMBr L spagedti ARESENOHAI € ﬁlﬁﬁéﬁvgﬁg GeedgnoTRaterial, and at

leas$! 6RBLLMALLAY RAYERLNAYSLLEQPPELSEaRLRREMEYgether w1th a wax
siccativating conponent, which is a netal ion capable

compofiegki-sting, under the conditions of the application,
in nore than one oxidation state. The ions of the
chem cal elenents with nunbers 23 to 29, as well as

The phesesef reerpabauether achenteal vekergntsmpatied according to
potentially useful as primr S|ccativating.
the Eéﬁﬁ@ﬁénﬁ§vewﬁﬁ@ané@@P§é§§§ gpg step of adding a salt of va-

nadium, preferably of the vanadyl (VO®") ion, as the oxypolymeri-
sation-inducing siccativating agent to an anionic macromolecular
surfactant in an appropriate solvent. Useful solvents to carry
out the process are selected from the group consisting of polar
organic solvents, such as tetrahydrofurane (THF) or the like.
The solvent can be removed once the reagents are thoroughly
mixed. The product formation is visible by the colour change of

the reaction mixture from blue to green.



play a slow drying action, whereas cobalt soaps are
known as rapid driers. Mxtures of both are comonly
wa@ s@d/ 061288 obt ai ni ng enhanced dryi ng perf or nancCECT/BRPAPS 058520
of calciumand/or zirconium as well as of ceriumare
of ten added as co-siccativating agents (secondary
si ccativating conponents) , to even further accel erate
the drying process (see DIN I SO 4619 "Trockenstof fe
A furhepeBERFBREURGESPEPIPELNI. 2RpPEL debABELHdS 6L N Printing
ink Bbi¥lenox deeCanLal BENgananhoxyLaLes . ; POPSRROBBLES AR aC-
sul phonates, as drying-tinme-reduci ng dryi ng agents
cord@xgdab|vebyldwyanOpatntst weretdisel osedaicnvbEy4c286ng ma-
GaA) bal t . _manganese, iron, | ead,
terlaiha@ g??uﬁ? ?|r88ﬁ§ﬁnfeégpclun] strontium
barlun1 blsnuth zinc and tin were clainmed as the
net al conmponent of the drying agent. Soaps of netals
The §aéﬁaéévﬁééagaﬁémﬁpﬁédhé@éoﬁgéﬁgfFéqﬁéﬁtP?V@§ééopncﬁﬁebe
usedp§§taﬁ3o§98899€eﬁg QLrEH§ EXhEQ goent, E@fb?gg§§sHHgan en-
conséi ousnhess abolt —envi Fohnent al |ssues ed,
gravhoweveperbbaacbanteflihepeinetabsihkonTappkecaticong ink can
consumabl e ods. Co balt might also be banned t he
oo oE R aE PEHICaCH SERPFaati DRC PSR tene BaRaF aY0RE, fox bank-
noteTBeR@tlifigl.n consequence a strong interest in
devel opi ng cobaltfree drier systens, which can
substitute the traditionally used cobalt containing
. @rj L n n : oating conposi tions.
Brlegbggggfi?ﬁggko% Qh%rggaggﬁg% systens disclosed in the
art has, however, reached the perfornance of the

. nventl naI COb t a|n|n ers_in ntin
Pig. e EpRATRES8a 850" CBULhEBER FRE SREMERGH bafdre of the
|nC ) qaﬁﬁhgﬁﬁsc@ngggﬁhhgfE@@cgEhgétﬁﬁﬁ compound of the pre-
oxypol yneri zation-drying printing inks, which is based

on a nbghbr envenranganédse amQC@éﬁVaﬁﬂﬁatﬂyma@udds@aptalns

V[}AVO6/9§§§%m0frgegﬁégﬂe aRp h%ag%+?h 85% o%sstate (va-

coat i ng°tonposi ti on drrer
r epl aceddby aohlpux?dasexﬁmzymm AARASOA/AA3 38D ATO B the
V., Netherl and) discloses drier systens based on
nangané§é08h8/E?CFPEHleﬁHééé éEFﬁéﬁtP§taéé¥§éraﬂ@dthe pres-

throughpthe adgihtienngl cayfgducirng Ri/9Mheculg, 8HERain
as ascorbic acid or its derivatives. A potentia

substlﬁateyf@c1dobabudua8drwéanompasbelonsatsraaaa, and
dium This elenment is .ommipre nt an atively

SR L U P SRR Rl it

abundant el enent after zirconlun1 car bon and sulfur

and before chlorine, chromumand nickel), and is us
Fig.nét I|§€PVSt8156§éRarBﬁéBP§ﬁPP? GBedtra ééﬁ@uﬁﬁbﬂéoo nm) of:

a) The anionic macromolecular surfactant (AMS);

b) the vanadium containing siccativating compound of
the present invention, composed of anionic macromo-
lecular surfactant and vanadyl sulfate (AMS-VO0OSO0,);

c) an alkyd resin doped with wvanadyl sulfate (Alkyd-
VOSQOy4) ;

d) a polyacrylate resin doped with vanadyl sulfate
(PA-VOSOy)

e) hydrated wvanadyl sulfate (V0OS0O,; = VO (S04) *5H,0)



goods. This is not the case of cobalt, which is on the
one hand an essential trace elenent (29 ppm 30th nost
w@bwndenss el enent), but whose bio-avail able  PCT/EP2008/058520
concentration should, on the other hand, be conprised
within well-known limts, any excess of this el enent
being toxic to |ife. Manganese, on the other hand, is
abun dant and_omipresent in the earth crust (1060
Detajipd BoPRTiBELORDARIERE APURBREPN, such that it can be
used wi thout environ nental limtations. Vanadi um
conpounds have been used as oxidation catal ysts and
The axeddesgeﬂbeduasnsipcant¢a9imgkagenpsdﬁog toathagpresent in-
onposi. ti urnal .o
vent fRTRCRI TSR BRE ERG: hBor g CEHERTS : FOLPREPIALa (R Faglio)
printifg. p232e4s(1922priand, RamoS@BBt@nmaE@bﬁ@mecZQaEUBgmpo—
32, p . 1138-9 (1927), were the first to report the
nentgseapf Lgarhdgher 65iAat é¥CANdCPEABI &t Btesiathpad at least

one RHLBASE- mgg§eﬁglgggﬁgg 5 §¥ E%a reaﬁaahgegﬂggacterlzed in

owever, i tung,
that267§a8t(¢927ﬁnadhomwngreﬁatabhg Dﬁdtbatednadya dvam) ion, is
npoungg were clear undg ge[f ﬁrners ared.to % .
presﬁ&ﬁaﬁs al P*¥ha-Hihganese aryf BcéagnP§lm hiysSiccativating

agen$tatemenktoirsteenthi ARdnbY gt he Birsherhgabrabs8BCRusHPalso
to now, of vanadiumin comerci al S|ccat|vat|ng

contgagenesWaknCpBEERENYears, the interest in vanadi um
driers rose again, and conparative tests perforned by
R .W. Hein, Double Liaison Phy sique, Chime et
The E&odanﬁeed§5c9ehh&erasteklémhesip$efbmab492an48$kyﬂ resin,
showed that vanadi um soaps can i ndeed be used. as
SUChsPEcBPtééPFHg Xgéﬂ?sjPtheﬁﬁpgﬁpﬁﬁEFQDalEﬁHeFéﬁﬁﬁétlon at
180°the repgrtedsconparati ve dryi ng speeds were as
follows: Co/Mh: 5 hours; V : 12 hours; V/ M 8 hours;
'KﬂCbﬂKﬂCﬁbmﬂﬁe'ﬂﬁixﬂ%ﬁb3¥wkkﬁr%%bhbe&QQﬁfdﬁt¢%ﬁhO— iso-,
depend on the ,presence f dr l.er uch as. _
blpyrl gﬁ%] mé§36%%d|%$gﬁlt% % &%?ce%Fﬁlc acid, fu
speemadld/aitadi,umacmmomdm,wje adlcSchmﬁ@fbﬂdtLrL@S anhydride
6,063,841 (Link et al .; Borchers GrbH) as
si ccdtgi/ting agents for oxidatively drying, water
L LONAANI NG AACIYSI S e, Prefeni e, of i 3l i ng

agents are aqueous sol utions of wat'er-sol ubl esalts 'of

thetmammnhYMQﬁeqmmnﬁ ﬁ@nuﬁqyyuhmmﬂnm,can&m@nkueﬁx:, and

Ny t I d I dyl hat e
L, L Suar vanedil oAl o YanROyl, PHOSPA e osn,

apmﬂdﬁﬁldﬁﬁ<hﬂtWﬂIEﬁlbaﬁﬁdQFMQdeﬁU|atlonS and do
not show any drying effect in common oil -based
printing inks, we have now surprisingly found that

suchVaBadyhseVRBh hnsakhs ¢aBpdRderccephaifieABdibi BR%ain useful

neverthe | ess advantageously replace the cobalt driers
prodpgteefpii Aheypegpose of making an ink binder are known to
the skilled person. In general, oxidatively curable materials
are well-known to the skilled man and do not need to be de-

scribed in detail here.

A naturally occurring drying oil, such as linseed o0il or tung

0il, can also be used as the oxidatively curable material.



of oil-based printing inks, and that the resulting
cobalt-free drier systemeven outperforns in certain
w@spentrst he cl assi cal cobal t-manganese based BET/EPRIN8/058520
Summary of the Invention Wa3have found that salts of
vanadi um preferably four-valent va nadium in the
formof the vanadyl ion (VQ2+ ), can be used as an
ef ficient siccativating agent for the oxidative curing
The gpignpgrmgreqlarcerass eridpripasedtpr Pht PR ARsthe Present
inveWich are ysed.  aRpRY+Bt hEESskf 0 hNE GOPREERLALE b ounds and
Intaglio printing process. W found that oil-based
methpdenbifngrepksivantbemsbhevesbeahl yedriredevi th dakeslofin the

vanadi u referabl y vanadyl .salts, Lf .t e L nk
ool f e FEER AR i GAPcHHEP Ol AEAFar DsiPPacbant Las the respec-
tivedtsekesedthBrEBfALR1340i 463 rpAmMBReat hakeih; bi/heeference.

content of which is incorpo rated herein by reference.
VarigHe sBPUbFelvRRA8YFSsERE, PRhIPERICAA B&SPakadyhe anionic mac-

) Xa t I e d n

romo R o L Wt oo XABTe 20l er R T o T hecr ven above
and pni hhengxkemkleAbtetnati vekypraneeguideatenptcomrelfbeak prod-

product, su as. Borchers(r) VP 9950, containin
uCtSvﬁﬁﬁd??“?Sﬁi?Ynﬁ9a5§CE§§a%e%tszaeggéﬁFPgPrtWg%gpﬁeOf the
orde@ibbeSQG—BObOC@VﬁbhsgﬁdSbghaaHigﬂiQHh@eﬁH6EOHQk§6H&§éte

surfactant. The presence of the vanadium salt al one
grougged tHpt CresaFtdi AURRGTsUnf LEPeRrO8PPRAGD state of up to

f t ternati vel iccati ' 0 - - -

2s0nfi; k8RY gL 26 hy Eukead s ST borBhbIPF COPBTHAEATER, 1n pesic
aquepnef epabkyoa wanadyl isalit, ssuehgad vapadyhlsyl faté,.1% to 1%

vanadyl oxal ate, etc., or an equival ent comercia
NaOHbroduct cont ai ni ng vanadyl ions, such as Borchers(r)

VP 9950, neat or in the formof a water-m xabl e

solution to the said anionic macronol ecul ar
The purfaenantnkandyt henredditing, tvathadgklionfcenvanailagm

.si.ccativating._c d,._can_subs ntly. t
et R R P VARRRr i Canhbana A APEh hesuch as
the addedofoat hetabhonheseacresm keeukarisukf act anhgenekte, iron,
the printing ink in another oxidation state_than four
coppeir gndygREAYIN | BREIGEP®D) 18 hBBeMBPrPRYaRY [S0I GBL&ON . The

pres¥abadbymgarpound; Bayhpgyan;exkdatLen, gt ghentn EH@{OV@S the
range of +11 to +V may be used, such as vanadi um (

dryingxpbgeefVag@brhe anmoabtm devauvgnadatee( NrVOZ) , VO
2, v 3, VO 4 etc.; such forns wll eventually
convert in situ into the vanadyl ion, by hydrolysis

The pRheinygndek kB¢ iFokkdvencenaf aneduehbgoagent sofproke at
ai r oxygen, respectively. Preferably, in addition to
leasthengafradyndpei, SAECreaEptéRg fGPrReFcativating) agent, such

as the salt of a cation chosen from the cations of calcium, zir-
conium, strontium, barium, bismuth, zinc and tin; preferred are

calcium or zirconium cations. The secondary siccativating agents
show no drying effect on their own, but they increase the activ-
ity of the primary siccativating agents when used in combination

with them.

The printing ink may additionally comprise at least one drying

accelerator.



siccativating cation, such as manganese (I1) ion (M2+
) , is also present in the siccativating agent or in
wo baojooriess The said at | east one further cati onPCEHRP1E8/058520
added to the anionic macromp | ecul ar surfactant or to
the printing ink in the very sane way as the vanadyl
ion. Calciumand/or zirconiumcations, anong others,

can further be added as co-siccativating cations ,
InsteadcBhdaryesi-cEal PYALTAGLEENTPENEAT ST UNTRE LEr ytRG the oxi-
datiReed-and,ef bhchengy ¢an bg EEEEQ%Evi&HEOESH b0RaUEAn pe

the presence of drying accel erators, such as For
preveranplerdesertbedTha Gorkemiegttahg. coGporndd ChepriRes. at

49 2005), 1709-172 especi al | n .
reasf 73861535 0hhG CRREAPPOSErnG T aGORC “CaRT B ) 2Bn"bEhidg® vana-
diumyppirafagd¥yBngeodstlesobdtion, (anth)added Ao taRPrBRidAlgerisa-
~ ampunts to the anionic macronol ecul ar surfactant or to
tionghedpFiAPi AGMPARCEE -t Re lApARAE26E VRESNPoFRTIPAEP BNl s TRéXed
. . _sqlvent : i p.the:.siccativating.a i
o P vt or o w1t hniabl & of gan - Sarvent £
The printing ink to be siccativated should contain at
The LEASL_one oxi ativel¥ gurabLe mat eri al .. Such nateri%hs ~
© BrePRABWICT0Cthe SkPFPEdVPer88nCC8Ra PHey CAR B Er the vana
diumnabwpalin@r sf syBt Behke QhkbcHiAvatyYRhCabmpxhdatkyebyd its
curable materials of natural origin are |inseed oil
subsegrgnei FntraprcsiPnandtPurhfetndr $rAgtbrl sdHavFageant fa-
R ast ' Cdat i .
ot P B rbe e e b R P Bt Py R d Rk e in
agenteshmsughhey ahe bypkcalfl yhebpainednbyitke esteri hoteworthy

ication,of a mxture conprising one or nore_pol yhydric
eaSléﬁrEBx§FFEtaEPBQgSPeSE?ggd@FFng?vé§§Ué68H égwngPiP@e of
siccaphydride, a6ehthQ1icni 8z, 16661 1cBRt PR3l bei8ekdSmAkromolecu-

anhydrides, "and/or their hydrogenated equivalents,
lar suefacandtenendr theretanvaxukcatedlpapey deildmeofiith the rest

tural .origin, W ne._or re .pol dric_algcagh
i L
of sserbhttiobktiatCcagetbenhprsykhengsproduehstaeehide pendimBgof the
. .on the starting materials and the process conditions,

highpyr 816FCPesBrvi'§éBEs&sins, having nore or |ess

unsaturated groups and nore or |ess carboxylic acid

groups. Further to the oxidatively curable material,
We heke printi haknkhtosbecsicratiivat edtarvcorydiingat oeshét of the

ah 0 . . bt
comb R 82T RE BELFRF CUFFASFEnC FARE) SRNARFoRi-8RAFaPagEPmoLect-
lar kaetaptsntalgsmsyef epredxbppas, pohyaekicssurbaet anbse does

are known to the skilled person (e.g. EP-A 0 798 320;
not p&C5a48428952 WRPASY00RK1TR168) dOcpepehdrAgtaatt Ree anionic

machﬁS%88&189e§h9§5cEHH€€iSﬁéhi“58§ing" a greasy ink with the

AMS, the siccativating action of the vanadium salt is observed,

however.

The formation of a compound between the AMS and the vanadyl

cation is also visually apparent; wvanadyl sulfate, as well as
aqueous solutions of wvanadyl salts have a blue color, whereas
the compound of the vanadyl cation with the AMS is green. The

effect is illustrated by the reflection spectra given in Fig. 2.



macr onol ecul ar surfactants can be anionic, cationic,

or nonionic. Typically, macronol ecul ar surfactants
w@eovpnioRes a portion of the pol yner nol ecul e WhPCHEPRS8/058520

an affinity for a first phase,e.g. a hydrophobic

phase, and a portion of the polynmer nol ecul e which has

an affinity for a second phase, e.g. a hydrophilic

hase. The AMS pol yner can be a bl ock copo

Thes@oﬁ?ﬁ?ﬁ?ﬁgwﬁrﬁlQERaéPeﬁyéFQBh@B?U P@ﬁ@étpﬁganﬂﬁéﬁér reflect-
ing Hﬁbkéréﬁﬂda Ph@CKnQEnEXtQVQBEhbéCaEQPEQE'98 qpoeger
units. M5 polymer can also be a graft polyner
contalnlng a mai n polyner or oligoneric backbone,

. havi affinit phase, and_penda
rig. A bARRL GF bleiBaeE, o' EhaPRERCRad e ERE s, oy is
abouseeendsphasat A@bmnﬂoonamreﬂoheoulam suhBlaetanhsadyl sulfate
sui tabl e accordlngato t he present invention nust be
PentéﬁﬁéﬁﬁéeoﬁVPﬁPefa }%@ it $ ht W herRaevaP bt Ain R S, 2% hprg? nm and

760 EEEU'E Bgﬁggc@QuﬁfE?PEh&ecgﬁﬁbﬂﬁdaSE'¥BEVAM%tQ&EhtOQnady1

present inventio A suitable anionic
sulfmaer ghibevobar) SLWHEEﬂiHR ¢Eaxﬁ¢%ermmb®ybmewn absorption in

lization |nor nlc bas
the pABeptRaCRnbbY) Podeng Enlhsrarettaur, Alatorod0d nm, as well
as t%@aaﬁb@ﬂn@&oabgb§pﬁﬁoﬁuﬁ§ék§ aei door nfakelcaanby odhindeThe
to unsaturated vegetable oils, adducts of phenolic

addlﬁé@ﬂn@f@ﬁdCVe@établélbvﬁsreéﬁnp@pybuvaaaém pypéate (Al-

kyd+¥§§b?§,( Vél'@g gcljlcgit %Jfrpgé L£o0pL S;d ?Xfe\paépn%ngompound

resin pol yam ers.

(i.eAlkydree5|nSeaadkyddnéledtabhydnnesnDSmephemoﬂbcular surfac-
eﬁ é thane silicone, acrylic or Vln¥|IC nodi f | ed
tantg CF8§ PRST "itheth&i BXRGRBEr 1PESBEAPIY sed BEFwEBROTPEION

peakéoa@n@2@5gmngngcﬁkg7%@Shﬁ SimiEROXYor @8ENSpBRE rum of va-
nodi fi ed epoxy resins carrying carboxylic acid groups.

nadyTheuaértenanbee . i $heoppgdisednberndent30fandlgoorpgate resin
withﬁ%%%ggg Sln fgt eg@hﬁ%%&%g pghgﬁgtgb?o S%ﬂ%ﬁﬁggaks at 580 nm

ura pol yester Ttesins
and bet%ﬁenn50a36d125@lﬁg Koktgtiesi By a eiccRelyaetsgandmpound;
copol ynmers cont ai ni ng between 2 and 100% of acrylic

pOlYQEFMléﬁa/6?Sﬁ€tWé&r&Pﬁ@egcﬁarﬁﬁdﬁéraﬁaﬁ@ﬁc Yei 8&8Rd/ 6p asso-

c1atét¥5§n§a§8|BEQEthéQbQ éﬁe'gh@UUQﬁédQQtﬁ%@Bréthﬁnﬂeaks at
0 mg KOG g resin) . . Condensati on reaction

600 pmodmcbslow aoglataﬁaoroglnresbews with vtkgetabFfetovksing
actland/or phenolic type resins. g . Anionic type
GBIl ul ose ethers. h . Pol ymers conpri si ng phosphate
and/ or phosphonat e groups.

Figure 1 schematically represents a possible chemical structure
of the active siccativating agent as the combination of the fol-
lowing, known to be required elements: a vanadyl cation (VO°"),
coordinated to carboxylate groups of the AMS polymer so as to
obtain charge neutrality, as well as to one or more water mole-
cules so as to obtain a coordination environment of at least six
atoms around the vanadium ion. In the drawing, the carboxylate
groups are represented by two aromatic carboxylates; they may,
however, as is evident from the polyacrylate example, also be

aliphatic carboxylates. Further chemical groups may be present



The printing ink for the preferred application, i.e.
the en graved copperplate (Intaglio) printing process,
wo eoovkensEont ai ns pignments and/or fillers, as PEEEP2008/058520
col ouring and viscosity-buitbdi ng agents. Intaglio
printing inks are of pasty consistence and have a
viscosity of at least 3 Pa s at 40 OC (shear rate 1000
1), measured on a Haake Roto-Visco RVI. Pigments and
in tF?Iﬁé?§aFéV@§ﬁH%raﬁﬁRéruEUFBraébBUFaGG®@6?dtHé gatyrated
fattgebggg oLt Rgcknk, and they constitute an inportant
arrier for oxygen diffusion within the printed ink,
sl owi ng down the drying process. Gven the t hi ckness
of the.ink.layer cro ers which_is
The §UGFREH Ehs BRaRCPRPUBR: 025 PROE RO ARG Y oFPIBF oRty 2opecond
primbhe ditentsystenyl agenu¢i ahchPhgnentssand 5E|beb§tlon se-
which can be used in in taglio pr|nt|n% i nks are
lect@g| FrRAowACt GTPHE SRPFIEAIRAENCANENRe€dTABNFUPEhBRNIENESE,
lron,eésppeklgﬂdhsgsluhnt gekgrggng LAY hAk§ahUEEREE) cacsion.
e a wax component to resent in the in
Mangdaesag1BhEnpwhntbngmproaessheThe depehofirvhegwax Istaglio
ld: first contri butes duce t t - of
inksge@ndndpy CEFECP by RAEEs FnGOERLPALEO0T "EhE Giif REPALE dri-
ers.cylinder during the printing operation, hereby
reducing the friction between the w ping cylinder and
the printing plate and prolonging the life tine of the
ve [ n s
xR R B Era narP R o P RE gkl aaleast
one manonBxam plesaof vauithgbl(eowaxccanponenhy)argent, such as

polgethylene wax é?iCh as PE 130 from Hoechst) or

the ealhaliba®wag tThe FEFFEdTTAR bFCt HEOpPesaRfLsting of cal-
ciuml, N¥€RELADURKNEEELORE i GRANMPHLESESMA WAXMGOAPOREAL, sa8 weh!
as pigments and/ or fillers, so as to nmake up an
catlpnsagpr@fprahﬁVnghEnkahawumgoa ¢iscosiity ofitapnpeast Bay
C_(shear rat 0 1), neasured on a
furt %r Cgé@ % arﬁﬁPg %Fggégrgggrthe i nks of the
present invention may conprise further additives

conventignally used in intaglio printing inks and
The GRPERtaPé WerPIkHBwWADt ShEhElsKPFILEatHAA. 2FRBTI AVeRPMBAUNT

accoEHEBBeEodkﬁ8|B%@éeﬁtpE99§ﬁ§18B maki Qg+ ARd Y8R ENBe tyeen 22
oxidatively curing intaglio printing ink, as well as a

and pPee ess of naking and using the i nter medi at e
siccativating conpound, containing the anionic
macr onol ecul ar surfactant and the vana diumdrier. The

The PhOGESSoFOELPr eduebRglanuexhdat kvekyteurtnggl BLAGbHY such as
print ing ink according to the present invention
mangegfRper seéd the §#é§aéﬁvé€apﬁgage§élProFOWQﬁHHﬁuﬁﬁ in the

rangBl 6keHabl ¥l sthe vapgdyl (VQ2+ ) ion,

Processes for producing the oxidatively curing printing ink of
the invention, as well as for producing the siccativating com-
pound, are given in the examples. These methods are well-known
to the skilled man and need no further detailed description

here.



as the oxypol ynmerisation-inducing siccativating agent

to a mx ture conprising at | east one oxidatively
wa@eovngr2sat eri al, and at | east one anionic PCT/EP2008/058520

macr onol ecul ar surfactant, 1together with a wax

conmponent . The process for producing a siccativating

conpound according to the present invention conprises

he step of adding a salt of va nadium preferably of
The Pﬁéd@5ﬁ3|9v FV@Emg)pFéﬁtlag tR& BRYpoFYREr fO the 1nvention
is piRthaMLBdYCLOg ShCeati vaking ageat <o 8RGAALARI Eopperplate
macr onol ecul ar surfactant in an appropriate sol vent
(Intbigefial) spkvenusgtproaesy,oaUChhespnecessdafersehecpedntlng
fromthe grou onsi.stin olar .o ic,solv
ot <o ham L PR bRy GReT hF anar e TrE S5 r b TRE e Sfha TRt Rg1i0 inks
for shlivenhtear beplespvednoneect hepheagenlisraheed for a rapid
t horoughly m xed. The product formation is visible by
surferg g6Voup, chBngédsfr tRe2ftéart PoRIAxPUPEVFESARTDERESHD tO-
gettheﬁﬂtﬁ LHrLher -pracess-ha tHfagth?Q a8 QéggQE'XQEXulatlon
ring printing ink conpri es t of adding a
re51staan|Vatthg donpmandsacIOOBQng uokshen|haehthonesoare ap-

. east X ely curin teri.al, eferab
o1ief 1583 a PR ok ha Bk NV CH LRI TR Loh Ay RECLEL Y ters),
prot@@@@hglEgoﬁothgepéﬁégnbhgﬁa@@n Eﬁeu§§gnkﬂn§non banknotes is
oxi datively curing pr|nt|ng ink, preferably in an en

ther@fav@deé@sﬁéﬁptat@ephﬁagpa spnﬁﬁpﬁganﬁktOTﬁéraSlon
resulting ink can be used for printing security
docunents, in particular for bank note printing. Brief
UponDesentphigpntbt tthe Drnawi ngssFirgpidlscHegaticahkysurface, to
|Ilustr§tes the chem cal nature gf %he vanadi um

avoldoffai Athg Bi CE&t PYati-hg E6AB6UR SEh& - pPBr4BAt the hours

or dbD¥erbi®Bwik etﬁbCﬁ@&h%@hgngtﬁ@ﬂEQQHQeQOBhﬁlﬁ§st efficiently
vanadi um preferably in the (4+) oxidation state (v a

dry nadgkribn, tVvORaky, tb@uddcv@eéérb@ﬁyﬁéﬁétgtewpsd@fwﬁh@r, sol-
vent né%ﬁ' OH% Eoﬁghgng d %H agé%ét ﬁANS)f %nf%hecEE %lation.
ence of "'water no ecu fie $0 nay con
fatty acid residues, mhlch may be unsat urat ed, and

which are | inked to a pol yner backbone, Fig. 2 shows
The WP§?NFROPeFﬁeEPﬁnéér§B§ét?épéﬂeéeﬁowiibotﬁﬁ)aéﬂ 0§ pxemplary

non- Igglgghgnb&bgagﬁggggecular surfactant (AMS); b ) the
vanadi um cont ai ni ng siccativating conpound of the

present invention, conposed of anionic macrono | ecul ar

Exams rgactant and vanadyl sulfate (AMS-VOSO 4); ¢ ) an
————giﬁyd resin doped with vanadyl sulfate (Al kyd-

The following examples illustrate the preparation of various
anionic macromolecular surfactants, which can be used to make up
the printing ink or the siccativating compound according to the
present invention. For the preparation of the siccativating com-
pound, a non-siccativating alkyd is preferably used, to avoid
auto-crosslinking problems, which would render the product in-

soluble.



VOSO 4); d ) a polyacrylate resin doped wth vanadyl
sul fate (PA-VOSO 4) e ) hydrated vanadyl sulfate

W@ 0507288 VO (SU4) *5H20 ) Det ai | ed Descri pti on pET/EPm08/058520
I nvention The oxidatively asiring printing ink
according to the present in vention, ainmed for use in
the engraved copperplate (Intaglio) printing process
conpri ses, anong.its macronol ecul ar conpo nents,

A. PF@BéFaFﬁeanfHQPFQBFG pacrgmelegularpurf acgantgaéAMS)
one ani oni ¢ macr omol ecul ar surfactant, and is
characterized in that a salt of vanadium preferably

1. Apfonhe veﬁédymOGVCEed)phenplﬁs peesant as the

co pgUROLYTRELSRL LS 0k g D1 IR ShoqRLLYAL 00, e G

BremBPSl QHSO)CQEEéiEl@s%BXeéeﬂﬁﬁnﬁmth ?hepextdabitveby tung oil
curable materjal is preferably an al kyd resin, such as

at Z2@@t ai hed EyOtHeuréingheoﬁaeﬁgéﬁuaﬁS(ééﬁér PiSpeaveEen)n 15

part@to§89 BEhEQa%49 i9CBhihih OQQngé mope,Beky af?HéYEEQ weight
acids, such as ortho- , |sg- , or ter-phtha ic aci

acidonumbeteWBahydtwphhhab|enchd muKaHi’g aebdn.ndhei everage

aci or .a _corre ondin nh ride thereof; ii e or
rolefiat o8y RYfiri CCRPCONGre, ERubRCag glygor, was 2080%aTRor.
The b&b&ﬁbhyhgbehbaﬂeal@Q@HaﬁﬁyhhéhtQhue@@ébbehtl@hCof 25% po-

and iii) one or nore unsaturated fatty acids, such as
taSSPPﬁséédr@KPdetEﬁgaopﬂ o BalEheuﬁlﬂaﬂtyeaéﬂasngsa@hd value
was Bg@?gnegth nK@H tggsggspectlve conditions to obtain

products Por “the pur pose of making an ink
bi nder are known to the skilled person. In general,

oxi dati vel y_cur ble t s are well-known to the
2. AQPPRESREN L SHAORELRD: AREER FBSRB:do Serined | o detai

An aflgye. résmateaakbxngﬁeuFEhegegyxhegteul (58YCH) @Sethylene gly-
linseed oil or tung oOi can al so be used as the

col dkpdétQWeBydCGﬁaBBeOhamenpaﬂtheeaheenuéO 0 g) as the polyol

compgg %F(Legg %Ehgﬁﬁ kno 8t§7 ?h§§ é%ﬁleameggeagh Ee (13.0

CAvern n wn to’
g) eonpeupd$yaﬁddnebhpdﬁeatspreparteglthem1haveybeen (45.0 g)
described in detail in the patent literature, for

as thrafpFey PAIEPCONBADSDE3 KRS PREPRESHebYt PY4YEBREEREATION at

220 EheE8°§1Q§Hn9 b@9°%€95ﬁE99c98rﬁhﬂbQ¥ 6§f§beﬂ§eKOHég. The re-
Vari ous chem cal nethods can be used to prepare t

sultanpopiredmat weﬁoﬁeéutad suchaveahv]l eypivé¢akethem tal a solids
contgg 2§ f6§%§c | E6§bg¥ﬁgggqppog heb%%%TpmethE&y ateh?lo 0
g), and benzoyl peroxide (0.2 g) were then added, and the mix-
ture was heated to 80°C - 120°C for three hours. The methyl
ethyl ketone was removed, and the product was diluted with a
high boiling mineral oil (Magie 500) to a solids content of 80%.
The final acid value was between 40 and 50 mg KOH/g resin, and
the number average molecular weight, determined by GPC analysis,
was about 3500 g/mol. The product was neutralized with a 10%
aqueous solution of lithium hydroxyde to reach a pH value of

7.5. The final acid value was below 15 mg/g resin.



ucts are generally characterized by a nol ecul ar wei ght
of the order of 2000-5000 g/nol and by a hi gh nunber
wo@boogmohexyl at e groups (typical acid nunber i nPCTEP2008/058520
protonated state of up to 32%0ng KOH/ g) , so as to
result in a conplete solubility in basic aqueous
solution at lowionic strength (typically in 0.1%to
1% NaOH) .. The printing ink may, in addition to the
3. Apippigt alkydni@Sdficati on, conprise a second primary
A meShGRALEMEELNY1R98NLesSHCR St NG 88LEoRT12:C8LHABs was syn-
chosen fromthe cations of nmanganese, 1fon, copper and
thes¢erduby préfernddnisttihe manganéSeofl| bentaeirghhrThel (15.0

o), BGRETES T SOA) LT ghel priTery St vacing cgent ...

oil thetinkcidibe (pnintgng kvkymeydf uht BeidaAdmber below 10 mg
advant ageously conprise at | east one secondary .
KOH/gié@éﬁpvafphéOW@Q?EVCéaerariﬁaﬁlég@ﬁtPfseéﬁhaél?hénhydrlde
(19.536% gt ds6ati ofneRasensLomLLAG €8 Lons, OkogabibUbur to
zi r coni um sfrontium Barlun1 bi snmuth, zinc and tin;
yielgr ef peredeapgbtcakbciluminbezi p€oADumycaDHODSredhe. The product

condary, si.ccativating agents show no dryi effe
was SRERNARLUbRH. Thur PRE) PACEeASe e A Pyl gagt et RRo) to 3
soliBEi ABhYcBikCEat Byat i Ngcagenbs rWaeBrdgedmbNceaMai-NatigAt, de-
with them The printing ink may additionally conprise
termaﬂeﬁebytGBﬁea§ﬁ5Vﬁ@Sac@éEeﬁbpéF 3PASt edncef dhreptpgluct was
neut FQTAULAL | 0gnt heoyanadium.sall [otont Be exidabivelyroxide o
curing printing 1nk, "a siccativating conpound ca be
a fipmevpauslkysprepared. The siccativati ng conpound
conprises at | east one ani oni c nmacronol ecul ar
surfactant, and a salt of vana dium preferably of the
4. N¥aNadxbatY@Rtihgl @Nkga:t he oxypol ymerisation- inducing
component. Sai d siccativating conpound is mxed into
Pentapargxhdativel(y7cai i ngtprirhti Ag1Pnk3PnSagsubségaentne (1 g),
en.. T teparat i.on .of \C vating. u
et IR o R Pt R cUAkaTar S SoRbotnd Hau v RaCoPRGy tRetone (150
mlL) @keeahkvattngneempanenbgenand iLtS°subseqient 30 min. The wa-

introduction into the ink has the advantage of fa
ter UP?iFgﬁpﬁﬁdtﬁg ﬁéﬁ@ééﬁ@éﬁsda§§ﬂﬂﬂ85ﬁp8n 6f thet stage the

tempé&%@ﬁ&%vﬁégngo@9§eﬁ EBrQQQhQUtahaetggkgh9ﬁrgﬁﬁtalic anhy-
printing ink. It is noteworthy easier to first

dridhorb§efegushgsniakdete A&gair edol 6wrebkungoofs at 120°C, the

siccativating agent wiith, t |.ow-Vvi scasi ty _ani oni
meth S RhT B e RO ch Pt Bt o E bR Ce Y2 2 hRe. Ghe result-
ing hahgeeaveluaeankt/l tbe.pest ahdt heppki peipgti Bkid number of
rather than to directly mx the | ow vol une of

194 gpcKQtlydati ng agent honpbgeneously with the high vol une
of the

B. Preparation of a macromolecular vanadyl-based siccativating

comEound:

The non-siccativating alkyd (50 g) from example A.4 and THF
(Tetrahydrofurane, 75 g) were heated to 65°C. A 40% aqueous so-
lution of potassium hydroxide (23.5 g) was added dropwise during
5 min. Vanadyl sulfate pentahydrate (40.8 g) was added and the

temperature was maintained at 65°C for 1 h 45 min. THF and water



hi ghly viscous printing i nk. W have found that the

siccativating activity is a result of the conbination
w@boovker2seanadi um cati on and the ani oni ¢ nacr onECBEPRODE058520

surfactant (AMS) . For exanpl e, Vanadyl sulfate al one

does not siccativate a greasy ink which does not

contain the ani oni c nacronolecular surfactant. Upon

a greasy ink with the A the siccativatin
WereaEP?BnrémoVﬁ@ PanﬁéﬁﬁﬁﬂséFtopsaEbéérQeHn R6wEgepum. T%edark
greeﬁoﬁgﬁEtQQ 9E1§dCQ§§05$dWQ§t@@@thgg AVB @Qg Egeuced to a
vanadyl cation is al so visually apparent: vanadyl
powdsul bat eriadiwel-l as aqueous sol utions of vanadyl salts
have a bl ue col or, whereas the conpound of the vanadyl
cation with the AMS5 is green. The effect is
C. okliddshivalgddbyihgeIihebheebi priapeayr angkven in Fig. 2
. These specira were obtained from draw downs on a
white, reflect ing background the intensity val ues
1. P?égaggklbﬂ S%a&ﬁtaﬁlgo ZpRBOWS, in addition to the
ctra of the AMG™(which 1s about transparent from
400 nnrto 1100 nn) and of vanadyl sulfate pentahydrate

two _absorption aks at _62 and
a. ThY§ ReptiipiAocRBLoRan BRCrRBCLBRBERRASBF SERERMS w t h
The ¥anadyhvsukfatei(HMBHYOED) prmht@hgl§neeana@be$kéﬁared by
by an absorption in the ultraviolet (UV) part o
thor@ﬁ@bﬂVuﬁ?xbégoﬁﬂiognﬁnFoﬁ§oﬁéDFSaseﬁﬁﬁpél§b?n§#ccatlvatlng
bs t 0 e
ageng 2o de: ToPuEeR, Bl P eor A AR Bl Sy S P o BEh k3T i
two pﬁgébé) amhhobtipaeetaefﬁebamgepaesau$Eccatbeabhdgpass at 8
ound erein the aIk d i s not nj oni c

co n
barsfmoRBRoPACFGi Ve LT dc PRHE [ AEEbr HARCECRFERDERETe 2 thixd
passPhEsSent kAyepti-gn) pishows %bﬁg&ﬁtl@HeDQQKSvﬁscégthWWas ad-
and at 760 nm simlar to the spectrum of va nady
Justsdltatebauoné PThe a@dt@r@n @m@@nctatﬁ kﬁ@@a@rylaﬁee solid
conteg of t %nag¥| %U|f agPA% g§ aQa@rptlon
%86 28%Am’and Ts"a so e fectlve as

a S|ccat|vat|ng conpound, pol yacryl ate resin may
iLndeed serve as an AMS. W tend to asso ciate the said

CompgpeBAScol or and the vanadyl absorption peakdmabngodvim®)

An108&c”§i%9ﬁd985§h EBm”EthFTBUﬁ W tiesTgggtTvat g
action . Figure schenmatical ly represents a possi bl e

vlalkpennea689tnsokﬁaeeoﬁpebeaaﬁtnee)sdoaatemat|ng agent

conbi nation of the fol |ow ng, known_.to be
in Pﬁgauﬂ?éd (BPBrents: a vanadyl cation (VO2+ 135

FN5 BRSRATRAared th QQEH@%%b%&@ OEQVBRPf cERE ANS pol ymer
so as to obtain charge neugra lity, as well|as to one

ked on fone walemrnpoHeluted with PKWE 1/3

(Dow) 60
Carnauba wax 30
Polyethylene wax PR 130 (Hoechst) 40
Talc 15
Special Black 4 (Degussa) 100
PKWEF 6/9 AF (Dow) 45
Calcium carbonate (chalk) 355
Siccativating agent (according to Table 1) 25

Total 1000




cules so as to obtain a coordination environnment of at

| east six atons around the vanadiumion. In the
wale@wioomss t he car boxyl ate groups are represent BC/BR2008a58520

aromati c carboxyl ates; theyimay, however, as is

evident fromthe polyacryl ate exanple, also be

al i phatic carboxyl ates. Further chem cal groups may be

presentin the siccativating agent, such as unsaturated
Fa§aP@ré?€éaF§ﬁtVlEE|Bh?e§?6@é§arThéh§P8§§tPVaFPﬁ@“‘ modi-
fledCBHEQHTgcn§¥s§gd'EkgﬁBhEyACQWkaSEy 2566090 BELGRLY 04 Fied
siccativating agent, such as the salt of a cation se
alkyﬁecﬁednfKewﬁmhéegﬂo@b consi sting of the cations of
manganese, iron, copper and cerium preferably the
manganese (I11) cation. Manganese is known to inprove
b. Ihke hBtdephladhyhggaffiohitaghteombkecudad sarEdeEant! y
used in conbination with the cobalt dri ers .
The fgliREiner E0TTHEASI ¥eaLI aEPRgSEonpeaRa I rtly teoRpri BEOCedure
desC?&b58a§5roagc§8ﬁ8?g@ﬁxa§'ga%khxeghegcont inipg_inks
co-si ccativating) agent, such as the salt of "a cation
selected fromthe group consisting of cal cium

7|rr~nn|||m cfrnnfinn‘\‘ hgrinn‘\‘ hicmrl-h 7|pr~ and t+i1n

Compnepffs, preferably the cal ci umor zir¢onfiCgat i(¥is )

Vialk{ydMBYLT HEEN@ECOHBE! §EcRidliYEREsACCEl erator. 1Rg
aimount of vanadiumin the siccativating agent or

Low wohpoundraseopdingut donhéepgr esentici-nvention is 30 the
cant! @nge of between 2% and 20% The anmounf of the
optional further siccativating cation, |[such as

Vial RBA0AREsE) I(BukRecs! epatth ¥at tngsagent or conpound Is
in the rang éof bet ween 2% and 20% Processes for
h

lUteﬁrUéﬁél RgW /§X|dat|vely curing printiing ink of the

T V I T Iltf bl bbdll LTIy
T P T L UM T et o

diluaed w&kh knwmnlve nhe skllled nan and meed no further

_____deLaLLed_descLLpLLOn_heLe__Ihe_Qx+£Em4A4ﬁ5u44u44%}_______
CarnBPPﬁtWﬁé i nk according to the invention is 3

pPolyEeh i%Hba%bX %H'E@@ THBeHﬁék g rmKs— o engraveg
copperplate (Intaglio-) printing process, such as is

Talcused for the printing of security docunments, inl5

hﬂrflf‘lll ar—of banknotes lnt aaglio—inkstfor fhls |l atter

Specéﬁﬁlﬁ&ﬁ?koﬁ HQ@@UESBértlcular need for |a rapldlggrface

PKWFo%ygngF M order to attow a hi git produgtion spegd, to
gether with an efficient in-depth drying, to confer

Calcé¢umcubabbonteescbtdhtce to the docunents. I nt aglBivé i1 nks
+ hi

k | avar
T MUATTIN LLA>AY T

(4]

EHES AT R P e s M O T

Total 1000

2. Drying and resistance tests

The results of the drying and resistance tests are summarized in
Table 1. Inks containing no anionic macromolecular surfactant
(AMS) cannot be dried with Vanadyl sulfate as the only siccati-
vating agent, whereas cobalt sulfate shows a drying action under

similar circumstances. A medium concentration of the siccativat-



protruding fromthe paper surface; the printing on

banknotes is therefore exposed to nechani cal contact
wa@eanar2sbr asi on. Upon printing, the ink nmust PEIIEP2008/058520

rapidly dry at the surface22to avoid set-off in the

printed stack of sheets. During the hours or days

foll owing the printing, the printed ink nust

eff|C|entIy dry in dept to make t he documnent

ing pgepst aht Ot dwar désSwag PUlééﬁdv@Ht§h§nEOEéﬁnﬂﬁlght of the
ink, husehphdeghem ¢aks, cLs@- ckibpfar circulation. The
invention 1s now further explalned wth the aid of
exenpl ary non-limting enbodi nents: Exanples The

fall owi.ng _ex les.illustrate the aration o
ks, Sph SR RS oRTE. RREPBAT LAV dr o0 hadlaRts “RARFER Bad
abovbB¢ dsedhtoafmkeidpmtbeopbilBtingri Bkr8hcthet (AMS) can be

siccativating congound according to the present
driefnyeénti sanepyl fHéfpEeparatiensefdt RenspeEaptvari ag the only
s1cc89§b9@9ﬂg’a en- §h8°@5h¥8?&”9oﬁbbﬁﬁd'§spé€mﬁfﬁgk¥ eF51c1ent

d, to av aut o- cr ossl i nki ng” probl ens
(shorEBdedryhegptmda¢tthansahubhelvAlenEremauatloﬁ obbalt sul-

| I t . An
fater e RORGATT PRUOPHEnoN FESF b RX 260 Rar 155t 2Fo8TRA TOXE rapid

drylﬂgdéﬁk@gnphenollc resin (Robert Kraener GrbH: Brenapm
2120) were first reacted with 25 parts of raw tung oi
at 220 OC for two hours. The product was then

The %bg% %ﬁ%gﬁﬁ?“%s?ﬁgﬁkérg&e.gh Zg?h 95h é?B&LgBECEBEQStlon,

studZbdand 88enpgrKekhg bestextThaaaveragetnmbecumpmlslng 0.02%
wei ght, determ,ned by GPC an si,s, was 2000 g/ nol.
of Vohe prddudt Was ne%?¥a91%éd°€n¥% anaﬁqﬁédﬁggggﬁﬁtpdnthe to-
tal REi4B% Be tassiHm hygroxhdente)a @hboa ingTRenti Bal the ink
resulting acid val ue was be|OMI10 gy g resin. :
was ARPOhEE ééﬁyhouﬁﬁduthéd ahkydofesha: SAmeauRydhﬁ@shg the
nt.a,ni n ythritol yde e gly 2+
stan g0 GG I O A LA b kora bR Jr Satnar Tt T o 2P, ana
d2ahepmmob§@mmmmmmj@mmm$ammmmdumk®ﬂn%@mM<.
mal ei ¢ anhydride (13.0 g ) as the pol yacid conponents,
and tall oil fatty acid (45.0 g ) as the fatty acid
InksCQEEQHeQEth“@ﬁep“EQQr§@e9¥"p9h¥%88dgﬂéétbQBe@ﬁe%%O%érform—
to yield a per weight acid nunber of ng KOH
ancer essubt sag-ptoddaot %hSOthUﬂEleHthWhethyhnebhyh cases best

t N f 6096 Acryl | id (7.0
resuf ELOREE ReBRE ERELE1000 ) o and benzoyl

peroxide (0.2 g ) were then added and the mx ture
was heated to 80 OC - 120C for three hours. The met hyl



et hyl

ket one was renoved,
with a high boiling mneral
wa odovde72sont ent of 80%
bet ween 40 and 50 ng KOH/ g28esin,

aver age nol ecul ar wei ght,

was about 3500 g/ nol.

a 10@6aqueous sol uti on of
Tablgplyal ue of 7.5. The final acid val ue was bel ow 15

ng/g re
al kyd r

sin.3 .
esin car I‘VI

g car

and the product was dil uted
| (Magie 500) to a

0

The fi nal

determ ned by GPC anal ysi s,

The product was neutralized with

[ithium hydroxyde to reach a

Ani oni ¢ al kyd resin:
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pressure method 24 hours after printing;

d as follows:

: no through-drying

: bad through-drying

: medium through-drying
: good through-drying

: complete through-drying

bLLLLLG: 80

powder

THF

the values are

at-

The tolerable limit for the through-drying at 24 hours is 3

to 4




C. xidatively drying Intaglio printing inks : 1 .
Preparation of Intaglio inks a . Inks containing

wa@nioonozssracr onol ecul ar surfactant The oxi dat i Rel/EP2008/058520
drying intaglio printing inks were prepared by

t horoughly m xing all ink conponents, except the
siccativating agent. The resulting paste was ground on
athree roll mlIl in tw passes (a first pass 5

**baﬁ%tppé§sEﬁélngss€§6ﬁdd65§§méﬁe§ BérgyurSTﬁéter printing;
the YheGaLI VAL ngeagentehdnber) wag added before a third
pass on the three roll mll at 5 bars. The ink
1: cvmséeSetyemasféd(J@sﬂédcppyébout 8 Pa s at 40 0C
5 &shear te_1000 s 1). The solid content of the
5§u9t|ﬁg PAk was of the order of 40% (*) Can be
3: meaplhacedtwhtls t he necessary changes by rosin- nodi
fied phenolic resin (exanple A l) or by anionic
4 Séég?F ABArPfed alkyd resin (exanple A'.2 ) . b . Inks
5. %egggkglnlng ani oni ¢ macronol ecul ar surfactant The
'om ng fornmul as were prepared according to the
The ppéeedbﬂe déescri bed tbe matrofdl ecubar hsurkadctadt 5.
containing inks. 2 . Drying and resistance tests The
results of the drying and resistance tests are
(x**suppghhgedinBsTabke detckhkscgoBhabkNBRIARGYiARI €AME recorder,
macr onol ecul ar surfactant (AMS) cannot be dried with
usinyapagyinsgphf gt esassthersniytsi egavelianpngeagéns, conform to
nsTiBeEE88, cobalhosil 18! eshaps, a.drykogoget ion under
simlar’circunstances ium concentration of the
siccativating agent of 0.15% as calculated on the
total weight of the ink, was chosen in this test
exanpl e. Inks containing the anionic alkyd resin (from
exanple A .3 , above) as the anionic nacronol ecul ar
surfactant (AMS) can be dried with vanadyl sulfate at
the said concentration as the only siccativating
agent. The vanadyl conpound is even nore efficient
(shorter drying tine) than an equival ent anmount of
cobalt sul fate or cobalt octoate. Vanadyl oxal ate
shows an even nore rapid drying action. The nost
efficient drying agent at |ow vanadi um concentrati on,
studied in the present context, was a m xture
conprising 0.02% of VO2+ , 0.1% of M2+ , and 0. 2% of
Zr4+ , as calculated on the to tal weight of the ink
("New agent") . The drying tinme of the ink was shorter
(29 hours) than that of the sane ink having the
standard dryi ng agent (conprising 0.02% of Co2+ , 0.1%
of Mh2+ , and 0.2% of Zr4+ , as cal culated on the
total weight of the ink). Inks dried wwth the "new
agent" showed al so excellent perform



ance as to set-off and through-drying, where in both
cases best results were obtained (Table 1).Table 1
w®orogher288 Oct asol i gen Cobalt Borchers Oct asol i BENEP2008/058520
Manganese Borchers Cctasol 2zgen Zirconi um VOS g4*5H2q
aqueous solution 6% in vanadi um ;*) Through-drying
rati ngs were determ ned by the counterpressure nethod
.24 hours after printing; the values are at tributed as
€laipg| | ows: 1 : no through-drying 2 : bad through-drying
3 : mediumthrough-drying 4 : good through-drying 5 :
conpl ete through-drying The tolerable limt for the
t hrough-drying at 24 hours is 3 to 4(**) Set-off
ratings were determ ned 24 hour ter_.printing; the
1 R B R BT e T o o B Bt oot
( dHde copyaql i psidongy Setc@dds 3 coniedi mget -of f 4
. slight set-off 5 : no set-off The tolerable |imt
fof-t hetséfaskf CBE 241RBGLECLY gusablesmptpryphg PrABE§Trably
wer e dghegq}ggdrggiﬁ;BK drying tinme recorder, using
inprinted glass strips with travelling needl es,
conf or ptt bcASTMpD=5895pnas kpownmboethéaskihirédctant;
person.Cliins 1 . Oxidativel c%(ing printing ink for
t hE- engfa 8aSEOBB$rW6FaF8mPﬁ¥85|ro printing process,
COoHpri piBBend andlfokeastienerexhdavi¥el yieubabke of the ink
material, preferably an alkyd resin; b . at |east one
ani oni ecwaerérbPBcAraptslpfatt AnPa ¢ at at0]@awtd gheshear rate
wax coppongpt; & .. pigment and/or filler to a tota
vi scosity o t he ‘i nk conposition of at least 3 Pa s at
40ch&ranteaigédainr fhatof 1000 s 1 ; characterized in
that the ink furthernore conprises a_salt of vanadi um
pr B8 &7BI YUBFRERBOTENSEYPL £ VOR+2) SRbh, OhsVEREC PR maPyeferar
oxypol yrerh2atbQBdyl (vo*') ion, as the primary oxypolymeri-

zation-inducing siccativating agent.

2. Printing ink according to claim 1, characterized in that
the ink additionally comprises at least one salt of a sec-
ond primary siccativating cation selected from the group
consisting of the cations of manganese, iron, copper and

cerium, preferably the manganese(II) cation.

3. Printing ink according to one of the claims 1 to 2, charac-
terized in that the ink additionally comprises at least one
co-siccativating cation selected from the group consisting
of calcium, zirconium, strontium, barium, bismuth, zinc and
tin cations, preferably the calcium or the zirconium

cation.

4. Printing ink according to one of the claims 1 to 3, charac-
terized in that the ink additionally comprises at least one

drying accelerator.



i nduci ng siccativating agent. 2 . Printing ink
according to claiml1l , characterized in that the ink
waodavoonsal |y conprises at | east one salt of aPGEEPIING058520
primary siccativating catiasn selected fromthe group
consi sting of the cations of manganese, iron, copper
and cerium preferably the manganese (lI1) cation. 3 .
Printing ink according to one of the clains 1 to 2 ,
charac terized in that the ink additionally conprises
5 atsd &ast; ane; £~ SiGSahly atd ng, Katd pny selecied fLamLhe ng
group consisting of calcium zirconium strontium
bariumirhd simit/h, caimct sint tdth letd onsye prreferiablnyedtmnolecu-
calciumor the zirconiumcation . 4 .. Printing i
ekt A A THE G114 e B ) et T R Ry the
i ivdidy t hevdnk addj t konahbypeomprisesypbllgast s@beon-
drying accelerator.5 . Siccativating conmpound for use
i Nt O Hatt Ve Y iy iy 3FS$Thtd ng i nk, conprising at
| east one ani oni c macronol ecul ar surfactant, and a
salt of vanadium preferably of the vanadyl (VQO2+ )
6 J O, ccast et iprg nermyp @xypa oarerd isat i tomiaiduion g characterized
si ccati vating agent. .. Siccativating conmpound
Scordity T IS A e Db TH LIRS (e Least one
cofmoungr addidd anald yi eonprd sessatvd easd ane saldectted from
second primary siccativating cation selected fromthe
gridip TONF sy FFlnhed tatlivome ofommmfaiesanesh, 1ron,

cQ erium  pr .
cacfﬁ?ra%&sééc%amﬁ’vﬁ%&%om oﬁd accoi |eﬁsgé{ﬂof)onceato on-
the clains 5 to 6 , characterized in that the conpound
additionally comprises at |east one salt of ,

7 cor i Eaty fi%gC@;szgaecq _ Jefbﬁf%rﬁft%e%r@lﬁp_clams 5 to
cansistd ng-f - CALET UM 174 GO UMM RNtd 4 £ R4 U com-
bi smuth, zinc and tin cations, prefera bly the calcium
orctdreyigtcoriam catd otr 18 of Si creatdyvatd gy clonpburrk1ion se-
accordi o) eof the clains 5 to char acteri zed.
i ﬁl%%ta Cpﬁlrteo% gcrrqqpeo und’ uéodoclcfrllsolnsaﬁjlrilg coofr7n Cparll CsleusH%atZJIreCaos Uy
one: i ingn aceet It a5l snuth Processafdre jpr ashici drgs arprefera-
oxi datively curing printing ink for the engraved
copperigtat@intHyidio Prs i iy prtesst I Tonpri si ng t he
step of adding together a salt of vanadium preferably
of the vanadyl (VO2+ ) ion, as the prinmary

8 .0X3/ipot yierd Siatd orempduti g el dioat | vatdy @gerts @taims 5 to
le?Ftcﬁg¥%cterized in that the compound additionally com-

prises at least one drying accelerator.

9. Process for producing an oxidatively curing printing ink
for the engraved copperplate intaglio printing process,
comprising the step of adding together a salt of vanadium,
preferably of the wvanadyl (VO’*) ion, as the primary oxy-
polymerisation-inducing siccativating agent, at least one
oxidatively curable material, at least one anionic macromo-
lecular surfactant, at least one wax component, and pigment
and/or filler to a total viscosity of the ink composition

at least 3 Pa's at 40°C and a shear rate of 1000 s7'.



oxi datively curable material, at |east one anionic

macr onol ecul ar surfactant, at |east one wax conponent,
wapahopoygsent and/or filler to a total viscositpCcDEPI0h®058520

ink conposition at least 32Pa s at 40 OC and a shear

rate of 1000 s 1 .10. Process for producing a

si ccativating conpound, conprising the step of adding

a salt of vanadium preferably of the vanadyl (VO2+ )

ion, as the oxypol ynmerisation-inducing sicca tivating

agent, to at | east one anionic nmacronol ecul ar sur

factant . 11. Process for produci ng an oxidatively
1 Uk ovge 7 | Tt ngr ddhks 1 reprprs siart et steprofp@ddi ngc@nprising

siccativati ng compound ac cording to one of the.clai

S TR A T e et TP aB e a1 5l OF the

prefefapl yoar al kyd, resi Bhel2xybseyRbrassteeatiMatbngy sicca-

conpound according to one of the clains 5 to 8 in an

oXi dat i Ve i ngt pratntierp ke preforraplgcgmolecular sur-

engraved copperplate intaglio printing ink. 13. Use of

an oxidatively curing printing ink according to one of

the clains 1 to 4 for printing security docunents, in
11p.%‘rté<§euslsarfggrprtoh ugirrllgntérpgogifdabtain\g(e 03}' egdring printing ink,

comprising the step of adding a siccativating compound ac-
cording to one of the claims 5 to 8 to at least one oxida-

tively curable material, preferably an alkyd resin.

12.Use of a siccativating compound according to one of the
claims 5 to 8 in an oxidatively curing printing ink, pref-

erably an engraved copperplate intaglio printing ink.

13. Use of an oxidatively curing printing ink according to one
of the claims 1 to 4 for printing security documents, in

particular for the printing of banknotes.



