10

15

20

25

30

METHOD OF DETERM NI NG A CHEMOTHERAPEUTI C REG ME AND
SURVI VAL _EXPECTANCY FOR NON SMALL CELL LUNG CANCER

WEABRM2e EGFR/ CSF- 1/ CA | X EXPRESSI ON FI ELD OFPAHEP2008/054573

| NVENTI ON The present invention relates to the use of

EGFR, CSF-1 and/or CA | X as prognostic markers for

survival of patients suffering fromnon small cell

| ung carci noma (NSCLC) as well as for decidi ng whet her

to apply chenotherapy to NSCLC patients. BACKGROUND OF

CAATINGNOMROSI hIINEHOR dETAL WSERAJ EY NSCLC)

accounts for approximtely 80%of all |ung cancers,

with 1.2 mllion new cases worl dw de each year. NSCLC

Tﬁ%%(/@r%drf‘réﬁ’t%@ tb %aébéll'hg éﬂrhbbgﬂor‘i’ﬁ?étft%n"@é 'ugé‘di 46 the coating
01 and 1s the | eadi ng Cause cancer-rel at ed

o’bmaah styostnratmxtfor reexa el stmimub(sma%sarid @&tigular, it relates to a

res ectivel %éoa CLC c

Eisgemedtion acssatgenad sled cdefHs Waichase sthssquenty to
ﬁ@@@téd @f?@ﬂﬁwg%r‘&%%%’ggas J(RRIER! Such semi-finished

biest pmtg;cts:are beed dreithe Shipthuilding iBdustnpand det the manufacture of
carci noma accounti ng for 30%to 40% of__ NSCL

largerseelsr 6 UPW@%@‘#"Qr geroibleadystiog PlasismMsutT r‘gj?ryoWsC“Jde steel
G PBSB, IS, 96 e G UTRAS S B8 Gl e

sedtiorge uskd Na€L Slifferting umienitgers OrTHED dmbst G portniN$@atiintensive
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PIAs§sars WRIANe; isvestandially %Iug@rypgnls gd steel products are welded.
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intel shaee vmjideebelﬁgematg@t l@ﬁslet stegbipeodyats jage wiigal @xposed to the
BRI TG b AT B ietort 2 B ReBlaansrally, peate] with a

cTMﬂr@JEélﬂicﬁa( Ehop Rrinf@ Yort: HP@ébnstNJéfldne@cbém@ th Y4V corrosion
nodes; M = distant netastases) permts

ptithe: steiet hefose toe steglicomstryclipse.gi the slmm isagiven its full coating

BLARIH S Bl EbE Sy e PBniald B RPGgRbfereqpt or remove
iy cBfBsIoHNSHoANELNAF i bﬁ@rs%@gsi/afr@sl tthe FpAsAier iy Bpiied as

nodes or outside the chest. Sta . Cance
boe aff s¢veral dreatinents eardledmutlawalpredluqtmhllnmutewhmm thieesteel is
e of the chest but i ncl ude

i erinS reneaedc Shot Wé&{'t%ﬁﬁaﬁggems RugtaB an pgrrosion
Blocklis oot PimEosha (348, A S8GRTa baod, sieBhAel, tne

urmour or ss t I's not inva ad| acent
emqapﬂrrmncbannlv@lappbednbg a)traderoeatgrrmrsteeldsaﬂ)mmajoeforerthe steel
t he tunour, but not outside the chest, Stage II1B :

EARIvEremhlo thsrhipyard arsteet ¢RSiGHOBSES i n t he chest,

but not outside the chest. Stage |IV: Cancer has
spread, or netastasized, to different sites in the

hidyughtriecmairapuiposkelsiehé Baop ipriefier i9taprovide téd‘lsd)rary corrosion
p@gans The prognosi s of advanced NSCLC i s di snal

@EHONESYH '@anmfb&t'ﬁﬂi \Vte'SOQEQf?EFQQ ley slypkyildgrs 6|ﬂat the shop
éﬁ@%g{&%te's%tsng&owge% \fefdeﬁ it r?@%ﬂ?oﬁqﬂe steel during and

erapi'es Used.” “cisplatin pacl [
gitepiadiricatioenSideplobated with Rhatshapdsriréakris wédts to be weldable
car bopl atin/paclitaxel. Overall nedian tine to
pitbguieEmeyalveisthe, shamprimer and torei aversoaigblewitiathe types of

rCRECAR Rl B Reling “erbiaty el bfs e AN, Zaper stee

20 years. However, the five-year survival varies

according to the TNM subset of the patient, being
around 60% for pathol ogic stage A and I B, 34% for
pat hol ogi cal stage HB (T1-2N1MD), T3NOMD), 13%for
st age IIIA (T3N1I\/D TI-2- 3N2MD), and a low 7% for
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In stage | and stage Il NSCLC patients, approxi mately
40% of stage | patients and 66% of stage Il NSCLC

weatsazs2die within five years of surgery, naPel/gPmog0s4573

to the devel opnent of distant2nmetastases. This group
conprises patients who m ght derive anotable benefit
from adj uvant chenot herapy. Unfortunately, there is at
present no reliable clinical predictor of recurrence
avai l abl e. During the past 30 years nedica

oonrsILngioss s wWithvgodc adbesionobetpisier &e ph’elemarwbtm seibsequently

et eBaet "t BGR b SR SR’ P& TerabBLPE Jugigele withou
H{/%iﬁ?ﬁfﬁ%ﬁrﬁ 'He»trlr%ﬁ%l @Ff%b?éﬁ'tﬁé‘ du%‘i’?oéf ﬁ‘\‘edwgfi‘PSr on the speed of

ations ained to predict the outcone and the I npact
tife wetfingmprotessappdishadid ber sufticignby pesistant dodeeat for the shop

t t ilo h t R t at
p e etala | T B TP UV 7 OB Bt SoRd IGRseHrgyting fairing or
sur al th
éﬁﬂé’"ﬁ ﬁ%@ﬂ%%ﬁ&@@%‘%@%?ﬁ@ St ubul i 111 RN

| evel s and response to tubulin interacti ng agent s,

PTEN msth | ati on and resistance to CPT-I and STAT3
éﬁm%'SPﬁﬁ §P6??Sa9rﬁ‘éi BBQP s PHMEES tvateplq ﬁ?@@léc@rienéowe”t borne

ét%ﬁ gg% {1‘ {p e@fteﬂ%%?né)l n&’tﬁc?gll?csater@ﬁders and zinc
anges I'n eveI everal ne transcript's can

powbee reect beaﬁrwgybmaiaurew@gerpwporftuoan@lf vdlatile organlc solvent,
differential chenosensitivity between NSCLC pati ent

WWW”VI@%@WW@%I@@M"[@&O prabdliser th@op@'ﬂé@ir&ﬂr\ﬁé‘d to enable
BB 52485 ST T DAOADSS, RS20l ik

Raleasenoablaemet Srganid sbSehCcah i haﬂﬁmm@ﬁhe @nvironment and is
classification based on nol ecular alterations is

tagutatar. bysiegisletiar Snfmeay i eownfies. bxarapigs afosleop primers which

RS iuckt oA, drm o RIREE shBrhRSSOYRRE B! e n us-A
81988t 06 asd 9P-Agcepds. (EGFR) is the receptor for
epi dermal growth factor (EGF). It is a menber of the

ErbB famly of receptors, a subfamly of four closely

&?E:@bgd?r@% Eﬁsgrg t@ ér%%'g?% I(%?cgrgsgr Ee?;goémgsdr an% mentions the
b&EQBIY -of EGER NS tatyu@Buk haikes! %lll%ﬁfef%%ﬁtgﬁg bfhder. Coatings

actlvated by bi'nding of its specific |igands
compudnnggarepqdemwmalkgh onethl siticaterarahdint pewslevrare rajso proposed

PLEbA-| P4 o Dl GoBA e 68 U &Y 208 0 5nd Jp-a-

LE AL m'?ﬂfda‘fe bHdBrs ?oraéhtﬁ:‘btﬁ‘o‘éﬁ/eh&%%r g@e{r uﬁqél\brc Fhentioned

dinerization stinulates its intrinsic int
or dSeA13; 532,086 N SkA-3620, 284 | UStAr4, 82, 869 eend US-A-4,479,824.

aut ophosphoryl ati.on of five tyrosine resjdues in the
Eg’o ?nc,gﬁ @%@@Hn@&‘? oggﬁajp@gc%rrglx turg; Qf alkali metal S|I|cate with a
?ﬁ%BBHEBY'cB |b|88 |I|'c%' N 30;;5@?@]&@?%" @%F'é(r?d' {taF‘ngder as

S|gna era dssoci
wuglhehh!@ rdg@apfm'eylrwér&nbneyjrwtmtght Iprionegh cbbtitgs based on an
ownphosphot yr osi ne-,bi ndi ng SH2 domai ns. These ,

aeverys allissilierie bigdsr (ﬁ”é'i AECi PRWIeN 6aR &g Adegugigarorrosion
biBShhg B6RSGR Sl SIrERGSARRY o BE BEN el #R give rise

ways, |ng to synt hesr's an

0] pddbi@ﬁgwwm o@t@@au@aovﬁe @aue@dylsakateﬁmﬁémwerﬁe ¢lantity of
as cell mgration, adhesion, and proliferation

rikaligeetabaaiionsorequier ioaead the silieats- ipreedPindy §nc these ions are
tyrosi ne residues of other receptors it is aggregated

with, and can itself be activated in that manner.

Mitations that | ead to EGFR over-expression (known as
up-regul ation) or over activity have been associ ated

with a nunber of cancers, including glioblastonma

multi forme and |lung cancer. In particular, Jeon Y-K

et aI (Lung Cancer 2006 Dec; 54(3) 387 98) have shovvn
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responsi bl e for survival and chenotaxis of nonocytes.
Chen JJ, et al. (J din Oncol. 2005, 23:953-64)

walemsn2dex t hat the over expression of CSF-1 i NPEEAP2008/054573

cancers, including NSCLC, coi8cides with dense

infiltration with tunour-associ ated macrophages. CSF-I

was identified by mcroarray to be upregul ated nore

than twofold in lung cancer cells after co-culture

wi t h macrophages (Uenura, Y. et al. 2004, Int.J.Cancer,

swgpmrﬁa'a)themoaimlgoaﬁer #lhag BokedAtfcprimed costimgs paging these
r; 105 203: has crlbed the a

(6 caidinitie8 S Slealpasteh dris ot HerPRaRANG caty conventional

8 dn‘?@'&:%aﬁr?g%(%’dvﬁleholrﬁrhérs‘e@nﬁwr\‘i\’/laté}r %HQtenﬁ@r(lRR%'I @elamination of

anhydrase I'X (CA 1X), which catalyzes the rapid

ihet eostimy)eocios. Aﬂthoagrbdhlsdpmble;m mmat@juaedtxﬁ the coating is

galtisdeq cotpis SR mURs A aRAsena: o4 eanon pf'm@r%&washed

S S8t A8 I e o

highAsroduptiviynshipgardat or f or adapti ve response,
including the upregulation of CAIX It has been

descri bed that low CA I X expr ession is a strong

RESH B RS 0610y BB ot e a6 s
80l8812ddr. B silitan sahigtadnstabtd didperdioney eiscréid, LolldfiAize particles of

| evel s were not denonstrated to bear prognostic val ue
ﬁﬁ‘oé@fFCPliﬁ %'{'%1@@ fEieeyy splation. Siliga sals, argwe@mj@t@ble atapHin

tﬁcnrq@% st 16/ tgg[ﬁ%elég@ bg% Ip?ljetggco at'lvgt hgrpe on the silica

béﬁth@%nlsh‘do@hloww pasSicAn agggbg@a@@h @bb@@@boﬁK@H no,sillda starts to
et al. Lung Cancer. 2006 &3) 409- 18% Apart

dissaiveeae @@gﬁtlven@m@margg oretthe Btblﬁgchs igles i aeutralized by
%gbﬁial&gﬁséegqqhga gtngor%? grbg Ocqag uB’f@S’IayelS around the

BARIcEL09-17) in other turmurs It seens that the

overal | expression of CA | X decreases with progression
ailigatseds dishes fropmte alkali metalsslh@%e,saitatwe iindere discussed before

PTIER ek BB S St F Hlporos

élﬁé‘fa neMr'é'hz&I b2|a1ka%%§tal (g I@Bﬁ@ralﬁﬁﬁ’ me?al%%ca&éé)are reaction
her wi se, expressi on of m ght be vi ewed as

aramnckseof aikaln mabalrandwaudeateaand ioomsnjean vansparayipeotuttons.

ondi tions..- rhaps.as a rker of xi a-i nduced .
Arofiam SPLdiferaTPR) b ioh ?ﬂse Che Pt 430 padieletatre discrete
GABrdR HBYIRASE BN SSh B ABE8 %w JREMrkNg the
expressi on of several genes ose expression |evels

correlate with survival anpong patients with NSCLC. So
far, onlg/ few studi es have addressed the prognostic
i

HaHERUDf Siljemes@lg pna¥idgovepy 0P lkalh medl cceirepbraremavailable

EoypBergiafy but @R fibs Tsed ¥h it Borfiionllf Bed 1afde &is, which

i0§eneraharg enger Bvin72% by, InckfhallPatavie, vety pelor dinitia? Ol strength
N. Engl . J. Med., A 355: 570- 58021 Si mul t aneous det ecti on of
éeréiﬁnloés%qW'%T gohasionscharsiness, @@ﬁeéesd\%tﬁn% t@oﬁ*éral§$0n and

%@' 1‘}1%"“75%@{_) ﬂyl§|§‘¥|18§dp‘é\?\%esf gg §h$|(£9%?'88 mgﬂgnlt %‘Us@éptlble to

aam@gbumrm@l RBNEINY edrafigshew bko@éssmg:arrh@ummge qfe potential
Rever se-transcri ptase pol ynerase chain reaction

(eRpiregrNti Hfalsignifigast ulcorbing i depair f Withg jaiees cealatimplications.
predict survival in NSCLC, it allows for accurate and
reproduci bl e RNA quantification and is cheaper and

| ess | aborious than cDNA m croarrays and can be

perfornmed in paraffin-enbedded tunour tissue. It has

been descri bed by Endoh (J din Oncol. 2004, 22:81

1-9) that the expression levels of 8 genes by RT-PCR
correl at ed WI t h surV| vaI | n I ung adenocar CI noma.
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fromthe early stages of NSCLC. Accordingly, there
renains a need in the art for reliable markers which

waamwshesossed as predictive markers for the outPOIEPINS/054573

NSCLC patients, in particular4in patients of the early
stages of NSCLC and whi ch, accordingly, can be used to

deci de on whether the patients are candi dates for

chenot herapy or not. SUVMARY OF THE INVENTION It is an
object of the invention to provide a tool for use to
pugdested nignpravemeotp i isdicaf splacoaiimgs afe: NBELBIditonedfla water-

RRpisRI§ BT RoRaT (U AR B0 VSR TR Hae Watsrpoluble
HB8larkigeRoo (fer | (GHLA.- @41@?2? %dbﬁi@ﬂ%ﬂge(?ﬁ?tﬁgﬁ%?goa?ﬁm%mum or

fators andthat t he expression values o ree of
akah matalballmiab((aBdA t1é86ﬂ)69) narad radsih:tlmorfecla\ynmatewlaim and/or

E@?VI dea sa-pillgam f:@@ :@%Bg ﬂ%ﬂrtnlygb ?Qrt%,espggé gpqéx ethyl silicate

it 108020p! HHIAREL AP ocBRY| S0 2By BRI onysical

propeoties siarilartalthose bhesatirgsybasedon atiadi hatalsilicates. Coatings
di sease. Accor di ggm%h/ in a first aspect the invention

Ba%RA gBshg GREVRD 7est |96 1By iceneols.uwhichdn asnesal are larger

?%@Cf%m? ShiG! |'o(lﬁ|e(/§§r6ffkﬂf%te?!@r \k/h&ﬁlo!vgo&a%?e&/ﬂﬁrﬁr%kﬁ?d. Although

fHeowefertSUMMIe%mltaht@fﬁt érﬁdatm;absm@tlc dbésstﬂ'é%rrmlmvnbllétbﬂng can

gene expression |evels of EGFR, CSF-1 and CA I X ¢

ﬁtr'“ PEeU's BApRLSE dye é@ﬁﬁm%@Wﬁ@ameHﬁ%Wq %Qﬁﬁlnsﬂ @Fh'b'ts little
in the sanple with

(%'C&?ré%go b“ gg@%d %@WﬁCSF I and CA | X expression

| evel s vvherel n an increased expression of the EGFR and

CSF | genes and a decreased expression of the CA IX

MEOWA/A592epBO tO@/er@Eiﬂer&Oeﬁ%/@Z\Zé’HﬁeW®§2/022746 and WO

@25%%219&@@@% Bhbrisio. 86 LS, et Sy &sioam0

Eatiy 64 |88st0d: 1tdie ddibsed>hdred M fepréstri€ e totalBitalkali metal
altered. In a further enbodinent, the invention

aod@MHeniuM ieish dchenbleo iDimemoTadkd 10360R 294 Oetayr enerl agntain a
t.tge gene expr es§i on | evels of EGFR, CSF-1 and CA I X

a e, the expression |evel of one or nore
?Hgéé 'dé%ﬁh Qeaﬁée %ﬁpﬁé&egh&ﬁ/%ﬂ rbpRI Gé%lBElDHTenft RitORIRE bdperties,

T1bronec , Insulin receptor (1 SNR),

amh 213 ma(rmm, ,annir’tblleyd:urbgidm@ltlage haveRied, pMEBEal@roperties (e.g.
NTRKI or. Kl AAO th re ect to reference value is
400 FeNishrea. Tanavsien StPueHatel o< GrGRORlecmyTersea).

51 1673 O TS WBCHR R e 1y roma

@5tilicted do ianfdincladuree Fohapedifie compositiahs the gobbiescarf be extended
said patient will be decreased wi.th respect

butysig £lyRReMediies: 8ied 0Bt a tHeher a‘@é’eb &h @él?m@an Brodification
d t, th t d
RS P R g he survival of a patient
sufferl ng fromnon-snall-cell lung cancer (NSCLC)
npri si ngl the steps of eg)a i solating mRNA from a
Ans%dﬁtlorm duablem Qﬁ&@ﬁﬁt Wﬁhéh@fatiQY§ lﬁ'ﬁWréﬁhOPtf)”merS is their
%%6 er%g]s%(rﬂg ‘ié‘%ﬂ. gf(gé‘r?ﬁ%'ioqp Y\ant% ﬁe Slunbulation of

ng a risk
éQ@feféla(bI‘eth@luhﬁfsl SofOfsofthewﬁPK@r G‘Wﬂyonnd)rﬁb@étécmfe EGhR corrosion
CSF-1 and CA | X genes using the fornul a [0, 93xCSF +
l,4xCA I X + 1,1 x EGFR] wherein CSF, CA | X and EGFR
are the z-scores of the expression |levels of the
CSF-1, CA I X and EGFR genes respectively wherein a
ri sk score higher than 0 is indicative of poor
survival. In another enbodi nent, the nethod of the
invention is applied to patients wherein the NSCLC is
squanous cell carcinonma. In another enbodi nent, the
met hod of the invention is applied to stage IA |B or
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stage Il NSCLC patients. In yet another enbodi ment,
the nucleic acid is isolated froma tunour sanpl e,

WO contizsobivod or froma serum sanpl e of the paP@BEP20D$1054573

a third aspect, the inventiondprovides a nethod for
deci di ng whet her a patient suffering NSCLC shoul d be
treated with chenot herapy which conprises the steps of
a) isolating mMRNA froma tissue, blood or plasm
sanpl e of the patient; b) determ ning the gene
plstheﬁrcmgl ermel hydroﬂERzlncslarbomta &Dd/ooalger’refsiwwqarhonate -
?{ﬁ% tg}é e expression | evels of EGFR,

co\ U3 he sanple with reference
vaI ues for EGFR CSF-1 and CA | X expression | evels
wherein an i ncreased expression of the EGFR and CSF-|
gerassnamdeandeune disaca erptires sompositionheitiCA reetiyetyelong pot life,

wth respect to the referen val ues i s indi cat

S WIETHS! resratb Bk A GRbY FlaY piberies,cen B diaheg py using a
%lﬂcé‘ 35”&1&59(%%@?@40 V% diprendd rﬂpreoélpa‘ﬁe "ﬂ‘c#md
or decidin her a patient sufferin C oul d

be treated vvlth chem)t herapy conpri Si ng the steps of
isolating nRNA froma tissue, blood or

gaW% dugheg rhjalth%tneulte&le d@@@lpﬁetﬂpmgop%og%ge obtained if the
Qﬁ%q{eeﬁétln?%hﬁgﬁs ?é/}/v'é%%dd” Jo @%gglg@sbrﬁxgﬁggsra{@ﬁ 8t more
tHae 2 pil@rss moeduteeper m:rﬁn2 E6fdRdalGSifed sarfacépet Pogenes
using the formula [0,93xCSF + | ,4xCA I X + 1,1 x EGFR|
wherein CSF, CA | X and EGFR are the z-scores of gene

T el Iy Bh TR MORISED a6, 8 utitpd {9 Bkptliod liable for
dec:"?t hehapry, ploferant Blel esithare ihict Reint@idwartd Be fabricated

whet her a pati ent sufferi n? NSCLC shoul d be
an@@o/@a:qmtech selirt AOMPOBRIPY Wr&mwg zioctapvdaieaelorom zine alloy

oo 2% PR ShE9Spl omhlaRb: GHBRRLbligR BoLpS Hicgfia win 6-

A08R9 bNehabf RioRE saXme @éﬁn‘p@ﬂn@é pdxedasiefe ESmbineddry weight of
and CA | X which conprises a first pair of priners

aifaneh compumpalls e aod amliﬂldalysmgaaparélglaslw afd LER) abtainable by
second . of priners abeofallf n
39188 o StarteseBmubadIara aiaise Sirbn e G i there han 20
§|Wh%lé5ulé§‘ﬁéﬂﬁm? BSIIcﬂdéleélhé?J‘s&ffaéé‘ﬁe%urx gene In a
further enbodl nment kit al so conprises at |east an
addi ti onal pair of prlners capable of anplifying a

[tevg%ﬁ%;‘]our}pnh%rﬁﬁ %:é\l,que(rB 9@ sﬂ%lrl%q aégggpérgb@? are covalently
¥&idedto Mepéﬂrﬁé?:re &fthe BN bidal QI|I¥§gaﬁId¢|é’§t her
enbodi nment e kit also conprises a reverse

transcrl ptase. In a further enbodinent, the invention

relates to the use of the kit conprising the primers
IPechreraratign géttbet sianeamodified alipe eadd; %’rﬂ & PREOGBREswithout

EH\YEI enrﬁéjft ! %rglgrng :k%ér%tﬁls%ﬁé andtfépgrdad%%szbt%ég%ﬁ tfﬁerpﬂng the

dispatdiemg. suffering NSCLC should be treated with
chenot herapy. BRI EF DESCRI PTI ON OF THE FI GURES Fi gure
1. Survival curve of the patients according to the

ﬁ'egtﬁ \?lﬁ?&ﬁfere:r#tqgvas %f sgéﬁsnm %‘lflc%lflo}ﬁ% °§ho%’¥ {r*%rt"i’r‘?odlﬂcatlon of

QPR o1 I'g to
theskiligg ot vt |ev3dthiar 6 patoh &rtsilank tdodsun®t Bnpraveahe white rust
than 4 cmaccording to their risk score (B). DETAI LED
reEstanee; wiNleGheTuse oinvererinen 4thwtpralesatis pradieallyimpossible.
resides in the finding that the anobunt of EGFR, CSF-
and CA | X nRNA provides a signature which correl ates
wi th prognosis and survival of patients suffering from
NSCLC. Accordingly, patients carrying the signature
(tunmours expressing high levels of EGFR, CSF-1 nRNA
and low levels of CAIX nRNA) wil |
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have | ow survival expectancy, whereas patients which
do not carry the signature will have higher chances to

WG 0siiz32Wor eover, the signature can al so be PGSHEP1008/054573

predi ct the devel opnent of di6tant netastasis and to
deci de whether to apply chenot herapy. Thus, those
patients carrying the signature should be considered
for adjuvant chenot herapy, whereas patients who do not

show the signature are not likely to benefit fromthe
trharvetesrespgmbotineent; Hee siligasoliempstifiacedithrajrneasted wt%, more

BHSGRRY 20 1bRSor Falltpdt AIRRSCOMI LR ord 4 REETREeR caximum
QH%YEN BESAMYe éé%bghﬂ%%e b§bc§‘|§ *IS%t"/:?'BQ—R%‘u@B'Ht hi§hér levels of

I nvention provides a nmethod for predicting t
silang madifchtian ;aaedentlors; of frmrﬁllngplfqpentiesolammwedcel I

RS R ShaB Y SEebpCo B ey apest o1
547 A 9105 560 BT 0 s

mqmcﬂjke:(sgnper eVl @olbﬁd&E@HI&a §iffade padh&dr.| Xhgesileseiaddition rate
qt)blnﬁl e wth reference values for EG-

Ghor 586, I e PERE IR NG HErdhan e gare preferably not higher
R 26298 Shote Bretralis Dot tiner, RS, WNAmIRE dFéfRFably not

higher emare 3y ahd esostsprefutbbigtiotenighet thiahe2 silane wlecules per nm?
pr ognosi s _of said patient wll be decreased with

peligidalt St't?apaﬁqr@rﬁes RitfertOUR. ekfpe eBEsTBedr ratge dagerds on the

DAt ﬁ)éerﬁﬁﬂgu%@ | % %'e%g §5| ahméqﬂgr;ﬂtlcﬂ;{)gﬁ*gﬁéﬂ Whperatures

shewotaBesragyditioh) lemelt@é p@'@f EhafX aBNMSoUNMtE (48P Wydrolysing
tissue. In a preferred enbodi nent, a portion of nornal

silanagelike cﬁrrr@thﬁéy sdenes@llpwotasigr edditier thandess ieesy hydrolysing
d S m ned. Preferably this is done

g?ﬁ%ﬁqﬁ(g tﬁg &H%H%?ﬁer apy, usually during tunour

TRERSIbRAI siliBa REFREE @r@@ id detefRireedsy B ﬂtFﬁtlﬁrrﬁémﬁd described

i nvention, tunmour cells are preferably isolated from

iThG.WaSears, ArRlytioal Shemisioy,(Na28(1 P ppof 98t-4 983 (1956)).
surgically resected fromthe patient or obtained by

routine biopsy. RNA isolated fromfrozen or fresh
?\ﬁﬂ‘i@u@%eir&; Sélﬁrﬁd’fd Bbdry el iRl éﬁecmbf@lﬁ‘lﬁ S‘Rﬁwte'a@ltlon of silane
met hods typical in the art, for exanple nbr ook
énsmberemgmomntles Mtfm:mhedﬁ@j ogilicey, soh |$ anzrobabkyr gue to a

ual Cold Sprin abor at or
o NI Re §p8csom BPUTG % Bey - ConaRBSe EihiioRups pseudo
Iobé*rtﬂ?é%r BFj%‘illc‘én(‘JQI% Lhe R b%ﬁ"é' f?ﬁréé‘{eoeéﬁﬁﬁﬁd ?8act with the
process. In articular enbodi ment e expression
senade ofsthréeitcdalplartmeis usi ng RNA obtained froma
formalin-fixed, paraffin-enbedded tissue sanple. Fixed
and paraffin-enbedded ti ssue sanples are preferred
I .
FRERUEPobIRE: HiA WOBIZA8BS) ML SBedonl of o siane
combatnd ifi r:oshem printdr VHawenalr hatagdingl tostigdecoment, the silane
bi opsy sanple which is first deparaffmnm sed. An
exaRpHad Yo gEply @Idmdﬁ%@tth%ﬁoﬁﬁ'ﬂgwéampﬁ’%'p@eﬁ inashpaglowly added
r. solvent such as
ﬁ(dqﬁ%ﬂ% ETI%(?lsa%%a?nlg’thngbrégm&s'g arrpl es can be
rehydrated wi th an aqueous solution of a | ower
al cohol . Suitable | ower alcohols, for exanple include,
nmet hanol , et hanol, propanols, and butanols.
Depar af f ni sed sanpl es nay be rehydrated with
successi ve washes with | ower al coholic solutions of
decreasi ng concentration, for exanple. Alternatively,
the sanple is sinultaneously deparaffnised and
rehydrated. The sanple is then |ysed and RNA i s
extracted fromthe sanple. Wile all techniques of
gene expre33|on proflllng, ‘as mell ~as proteon1cs

M o o e o S Y o
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RNA whose expression is constant across all tunour
sanpl es studied. Preferred reference RNAs include the

WO imeazyei 18S RNA, the b-actin nRNA and the GAPDEP2008/054573

MRNA. Most preferred is the r¥bosonal 18S RNA as it
exhibits the nost stable expression across all tunour
sanpl es. The raw expression level is then normalised
to the endogenous reference gene. O her methods known
in the art can be used, as long as relative levels of
EcFRdJAGER- of thedsi@Aael corspeurnsis htosihgnsitica solt generaliptakes at least
vel s, of or the ¢ ondi rotein.can be
BREiP. dGobhe0 At BaSt BDGRIVLeS - af sPe Bt aREd o 5 hours,
i Bferblatiy RARS 1D ho§Fsa'?ﬁ’@§tcbr€fétr§l§1?% oOtb 2TR@Hr ement
known in the art are used, see for exanple EP 1
Aﬁer 634 additmrporf dhe dsilayper edrapeunnd(shéo ¢ha moiloudaé sol, the mixing
ent |r ef erred enbodi nent, t reference
PeR e oleeﬂtfrwscfé%r G G GRRBIOBr s "Dy des Giretaragly from
or "decreased" corresponds
?gaghe ?§R%$gbﬂgbgﬁﬁg§bre33|on | evel s of EGFR,
The- ladamlanls | pfeferablyr edrried aolRNSosamdLes|p barad natd dmy suitable
Eoolin equal amounts of RNA from each of the tunou

ralurgpinaififedange M0 pQY G r 3HHQUGRc 8r tepaRerafire above 30°C is
Fe?gﬂrQHSMBPeO%Fe%féﬁquh|‘ég§ﬁ'ﬁ>e?5’t P §Iﬁrtﬁ8$gﬁ¢é: 35:99°C, gyen more

reatnent ue I's estab
beafetabhf 50753CMBnd efiosppefessisigl 60A7@a@oUr s ti ssues from
patients can be conpared mnth this medi an value and
t hus be assigned al evel of "increased" or "decreased.

ChaabRiR. it RTIRE Fite, cORPEHEN R iy Sife"S8! i e o
%lfﬁrcg@rdmg&tfaﬁbéi whEpr pre an%@ngﬁl b@nc&&rét@ﬂ%ﬂaﬁ@ r’ﬁ@dilﬂed silica

O-fold, 70-fo d, 90-fold, 100-fol
S®|SdVﬂ3MﬂgT@r @“@a)l@pateetﬂ ugi tchaboat 8@fvetP/erbﬁ§e¢aotmé0ﬁat welght of the

consi,dered as "increase exp si.on rticul ar
S odPerEr “eysltancatfant cBIAL 8ol ezt b Hoout so,
Bﬁafférra%ﬂﬁ@royrﬁ'a%upf%atb B5GH 7@ 8nd Ah&st Sreferabl) ﬂom about 30 to
-fold, O fold, 0.05-fold, 0.025-fold, 0.°02-fold,

8boui-6mWtlp. 0. 005- fold or even | ess conpared mnth the
reference value is considered as "decreased"
expreSS|on Due to inter-subject variability (e.g.

| 85dtreh, b f t984statidut 7%, ¥GEN ferabl
ARApachy A ST, FHor@ferd B atLEstatidut 7%, E¥E more prgferably
abm:»jsht&t)dtﬁf&ﬁ ek m@étumférablyEa:HansESdeutaeﬁj wE% bX.the silane
Thus, in a particular enbodi nent, the reference val ues

FIMPOLRd(sE pEesentdp the silpradredifiedsiicacssy is/age Hoerd ok inked to

E?éos%?r%beno@"t dc%ll%fdﬁl”&ﬁcrf \peﬁﬁ&l%ﬁ % gypﬂe%ﬁgtb# %Bvalent or
SONveRt Tonal heans i iva e n

h?dr@g&plmdnr@lnwdamemanrm deiermumadeby ?34NMR peopl e

w th no diagnosis of NSCLC) for the expression |evels

of the EGFR, CSF-1 and CA I X. The "increased" |evels

BeLeAY. 8, GRRET ol ECETH ipBe TR NI e siica

561, enerralblg with iwvatex el t@hperiteentipl ® 80°C notibem a pre-mix of
nor mal popul ati on, including, for exanple, expression

sikang sorgosnd(sy and wateéxaéesplteomeptémne gopoundfsieand water

beh e REPHEeT o trabres iy onlede SHTET Tiib SRE€RbplBundcs
Redresdiflitabsy St V\M‘r\ﬁNﬁtérrer WEIgHI RitioT frorhludbut 9:80b dbbut 8:1,
excess to percentile 90 in the normal popul ation, and

pepienabiyofrom abpowxd éde aboupéird @ndi esow eferablycfromrataut 1.5:1 to
popul ati on. The present nethod is suitable for

predi cting the survival of patients suffering from any

type of NSCLC, including squanous cell carcinoma

(SCC), adenocarci noma, including the bronchioal veol ar

carci nonma, the nost common subtype of NSCLC, and | arge

cell carcinoma. Mreover, the nethod is al so suitable

for predlctlng the developnent of dlstant netasta3|s

-~ . 1 s o o s D
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In a further enbodi nment, the invention conprises
neasurlnghln t he sane bi ol ogi cal sanples the
| evel s of at |east one additional PENEP2008/054573
wherein said gene is selected8fromthe group of
fibronectin 1 (FNI'), H F-1al pha prolyl hydrol ase
(PH4), KIAA0974, the actin binding protein anillin
(ANLN), the insulin receptor 1 (INSR), vascul ar
endot helial growh factor C (VEGFC) and the
akoutot:d dphihe rte,sulimugr&ilamﬂaa@r spktioptisisubsigndally clear and stable

RKI). The invention sQ,. conpr.i ses t hod. for
BPdeeyita gty %, ol dar i BRI £ RlatlRg s Meant a stable
B&MpaIR! nitalite bk‘@%ﬁé"f‘ﬁSﬁﬁhéWko@%ﬁBéﬂaﬁhﬁ@y b@?or preC|p|tate
steps of a) isolating nRNA froma tunor tissue of
pihineatperiod afepreferabiyngt east gboet 2xportbs) oore qweferably at least
n the sa

alodk Ranes nd SeskeitSBly etleontabEilth Hopts at normal storage
O teber AR 3 € apaptempbiafipte RO6h S0P S0 Bhalif 985C. The

siatesmodiieid, sifiéa 196! and fReFEbatirgy tbmposikionrissseef o seich sol are
gene expression levels for CSF, CA I X and EGFR

ﬁ@@pﬁéb'ﬁv@ §UC%-@?%§W‘% -mogifiest sifiga ﬁpbﬁ@fe&a%shhes iasshelf life of
v gene signature

?ngn%%i ecgqtﬁ%’ I?%@ﬁy étglseé% 1aél H‘vﬁ'ﬁ? ons is suitable not

only for predlctlng the survival of a patient

suf fering from NSCLC, but al so allows decidi ng whet her

Ahp#oileigel silica mrﬁ*@em@rﬁh@@h%{ sihigatsobhatds wised to prepare the

PR, 6P R el sl i 56, SFRGPIARR siicq, micro

§|ﬂ§:<’a q8flica Yhhfy) ﬁ@ro@gﬁl&slﬁbé)%ﬁﬁné@ stlk:@?to?%m@‘at §els with sufficient

chenot her apy whi ch conpri ses the steps a) Isolating
pfmm fa.ndnﬁr@(tummmetre@fsJémeosllarrfer’rMﬂQmsrllca)sol and the silica sol

rmn| ene expressi.on | evel of EGF CSF- |
G5t I PPosels anentoghfn v GrsthntaG Gher slements such
§§%rnﬂﬁ§é Oé‘luhﬁNlﬁh?' é?fd/&%&on@%‘e‘seaélgm@ﬁté (\,(arg?iéeﬁrésﬁnt in or on
le wth reference val ues for EGR
tbe co(lcndairslhna particlasebseMoerire itime annilmmmapleaiseaxm élse |othersung

@{IU'EE S %3@’1’93'&?@ ﬁg'r%g%e% Cf'gegﬁin’fagi&ﬁ@%@f@g@umina-
C nﬂ%ﬂ%&é rwéé éJ‘t%b é\‘?é‘tansﬂ%i CoPferit’ GH&H %&R 0.05 to

era reover, I nventi on al so provi des
aeoltod Wids, pjleacferrdalbf}gfmheabeut 8.1p&d iabotit QUWf%‘r |Im@ILNSﬁka@nod|ﬂed
shoul d be treated with chenot her agg conpt.j Sing the

selsptheoturigcs QldharGolgidakriice mariices imBodifiedsiiesediupguminate
E@r‘ﬂg}w)p AS%KTH%EQ%&@@%&wgﬁggﬁ%%%gbﬁﬁ{%é&ﬂed silica

@II suuathenglescribed irs,coige, KNRalsh Hesi FheTHeneistry of Silica, pages
Zr ession levels of EGER, CSF-1 and CA | X genes using
B&-4085 donm Y iteyos:aess (1 979naadin WSi5,868,83%GrR]
vvhereln CSF, CA I X and EGFR are the z-scores of the
gene expression levels for CSF, CA | X and EGFR,

TRE pRfbiddeslicahartRies resbakinserslical ghanhat Ranséy It($ prepare the
i ndicative that the patient should be treated with

sirsroresifigs) silisy sohewbeblgrnayy an averagadearielestiaranter below 100

bl L PGB oo BT oEd T8 BGRR 2T Ry Preb Bomaapout 3 0

bbsut Mt hradandPinoshsreferdsI tiopalBdft 5518l 4kt €2 het, as determined from
predi cti ng whether the patient should be a consi dered

specificheurtacecarap yneassirernents tuséaalpg titnatios metoed deseribedryy Sears
treatment with the chenotherapeutic agents that

constitute the standard therapy for NSCLC, including
cisplatin or carboplatin, in conbination with

genti t abi ne, paclitaxel, docetaxel, etoposide or

vinorel bine. In a preferred enbodi nent, cisplatin and
carbopl atin are usually adm ni stered as
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a conbi nation therapy with etoposide, gentitabine,
paclitaxel, docetaxel or vinorel bine. The chenot herapy

waematizssabove mentioned to be used in the net hPOBFER£008/054573

this invention will be adminiStered in doses conmonly

enpl oyed clinically. Such doses will be calculated in

the normal fashion, for exanple on body surface area.

The nethod of the invention is suitable for deciding

whet her to apply chenotherapy to patients suffering
tfooraference ygee afoveSOere isiienel diadificatioanduitably, the colloidal silica
cell carci noma (SCC) enocarci nonma, including the

ARl to s siiane anef HERET . Faveg SUEBRGHea dEtpabait 20 to
NSSHG 580 doiefdraBIyCRdm AUt 50a8BIboMPY80YRbre bRse I #8m about
I's al so suitable“for deciding whether to apply

€6 ¢orabhet 6RY 'y, MBCLGogipretaTablwvirem eibout BEO tambaus560 en’/g.

rgical |l resectahle, including stage |, stage IIl,. . .
1ha tolipwal sticamasticles preferanly DV AR ReTticE: ize ditribution,
if i . af . . .
4135000t S SN 0 nd AT etz T rtatve
plandard slek@tiongs tthetasio sofethieestahdard devciatiando eétermsan earticle

referably for_predicting the outcone of patjents
R0 mberss The relatiestandadiavstionisqrelesepidongr than about

503, S HGRIERT ol bERY 3R, i O 53 nypiers, and mos
pladerabbclonas edae apoes s wrbyohurdBetsX, shoul d be

consi dered as candi dates for chenot herapy whereas
patients showi ng normal |evels of the three genes wl|

085 BB S 8 ORI IS AR Yy b By U g rosare e
sildrey-aboeiay SiFca 801 &k SUnabyediepefsetRn dectrdiqod, | pfeferably

whi ch conprises a first pair of priners ichis .
et irsesgncanell i Stobiiging  e@iépnsn opginetifg, frams &yoaxearpaler sodium,

BlteBGIu B, Wi h i oRRBY | Gyt i et (e opr water-
3omblef ngbﬁwi@farnf?iﬁbgbe@h b ealkendldmaRNeor hiktardd2tidredt, &o as to

enmbodi ment of the invention, the serumor plasm nmay
fosmuan laiggeduslisilicatdo). Aguedusesiticd selatwitrousfanyHgrther solvents are

expression | evel s of the EGER, GSF-1..and CA | X nmRNA .
BBPERYY oy ErdrePanvanioenaBER  tlifa: Paisish riht negatively
BH&GBUC SiftaBlyl $h&SiITRCEGStehf MY 88 RBNS8bYI 26 BMabout 80,
Initial step’of the invention. In such cases, the

prfetabRNfkoex abaat @8 tor shogtar@ sadphest preddrabhyefroesahout 30 to
t he ki ng terial suitable for subsequent., . :
SR 50 8405 ITE B 10 Sicacrdire i s 3TeBm Il featiopaaiterably is
BEIHs m.t-he (1

%ﬁhﬁ%%@%f?ﬁc@sent ?élrﬁbl he llgéﬁ'p gsﬂﬂ;?%\é} a@?ﬂ"ss a@?@%bly less
Ridhdepemaen prédfalpy llgsetresealhowvtd. e Homavecr foptahigrina-modified
through t he process of reverse transcription. The

8H6% 80SJhp e AL saR]y & FamubRI Wi gPoutddaPpeTEraRlY fremyabout 3.5
{oeé{@%emtranscri ptase buffer, preferably for an hour

at . Preferred reverse transcriptase useful for

carrying out the synthesis of the cDNA are MWV
reverse transcriptase or itsRNase H deficient

dbei sHea vaa), PrRRIaREY diase aTiAMsleVEptodsegglameralian. This can be
hEKEhifed HRNISELRALARR 1RSI Cof handgd

géner R gl rial” si'ngl e-stranded
reeRupsPhhd icafbuldted aagP@éd drivédasy asp&dDardt in UhPhys. Chem. Vol.
anplification of the DNAis carried out by neans of

BeR199%)e 9§6rBfFI Ther Siliea sp@@naﬁbeo@wneiqfﬁge fdigpersed phase, the
anplification and detection of nucleic acids, such as

using PCR, are well known for the skilled person in

the art. In particular, the Polynmerase Chain Reaction

(PCR) carried out by the nethod of the present

i nvention uses an appropriate enzynme which is capable

of anplifying the target cDNA. Preferred enzynes used

for anplification of the target nucleic acids are

T o R IA o o ——y ™R I A o o

-vlalsue can be
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DEEPVENT(tm), Pfu, Pwo, Tfi or Tth DNA pol ynerases, or
mutants or derivatives thereof. The anplification

wo eqaitzeds2Y he use of ol i gonucl eotide primers WTRPANS054573

capabl e of specifically anplifl the EGFR, CSF-1 and CA

| X target sequences. The terns "ol igonucl eotide

prinmers" or "anplification oligonucleotides" are

herei n used indistinguishably and refer to a polyneric
nucl ei c acid having generally |ess than 1,000

dessitiuend thaolisedisity of s silica sol affeet li’r@r@e/ahm/iAn@vaS -value can

ower lim of abqut 2 to,5 residues B a

8 onsisere it iRt e igh ioes i earia g gptualBBcpr inter-particle
8RREbABTRE. sﬂR!a' %ﬂ}é‘éoefbt b aPé | 'tr'?@'%ﬁaﬁf“ige cbﬁwp%sﬁioﬁeaccordlng to
range having a lower limt of about to ab
thesprisent mvdnton oppdraveianbtvabde abﬁOﬂOII%) pref@ﬁbly 30-90%, even
resi du ferably, oligonucleotide priners of
m%eﬁr%é@ﬁvbﬁﬁ&@ on are in a size range having a
lower Iimt of about 10 to about 15 residues and an
upper limt of about 17 to 100 residues. Although

SLitgleusilaaet mcﬂnp@umdeefw tha;prbpar}amlonfofetdefmIarrenabdmfled Isylica sol
occurrlngénuclelc aci are genera

Eehtdeedr H'rﬂ%tlhﬁéyEHW%f %tWaFW%FWB@F'aGﬁi |r%§m\l,mtrlethoxysnane
I f
ST ReHo SRS B RN Tinder MOTBbL £t ooy

bmfprdpﬂp@dy@nardter gglammsireecaptopdopyr ﬂrhsethoxysnane bis-(3-
npl ement, and participates in a nucleic

Bﬁ@hhp%wtyd]pmpyﬂ )@de’suulﬂhldembﬂafﬁ%ﬁpeﬁy@ddqjlﬁwﬁ’@wu igigepthoxy-

sl SRR oG E5rPRRY) PRl Traeh kDbl 2y andior o

g@b%x?ﬁ@d?ﬁf greug) esgerachd  glarand-gagcidd/prepy! akigetidkysilane,

sone enbodi nents, an anplification oligonucleotide
gamme-glycigoxypmsy! abbigthaxysiane glaammB:areidosiiopyr e methyl-

BleiPlaRiar (Sl ko ifinyh tHielRBER 1l ot b Ridorygropyhnexy

trinfethBRPSiRABNT Beta s Bmﬁéﬁdxycgélbﬁékylpbﬂﬂﬂln%@ﬂh‘éﬁ?s@a’rfé silanes
preferably at |east about 80% and nore preferably

abtaining % vmyngmﬁm@uph e Nyt yrigtboxysilaseqwinyt drimethoxysilane,
i.fication oli onucleo ide Ls

WRF o tbsr - BBt S e 6o RatB RSy e, vinyl
trr% QﬁoMbﬁéed Hﬁhﬁ%étﬁﬁérg?&xgn A ANAhRIBEsilde  gamma-

ternms "anplif r anpl i f refer to a
medalam:n‘yjlosypr@pgr drisopropokysiEne, cgames-oethaardoggiropyl triethoxy-

RPN 48 R s

It e Aeér get g@é&n%@?;ﬁ%m@egeh lohexyl
a rrentrsl, ?}aﬂy tc'éﬂaapref)ldu?era]% a6] I %Iyi nglea p rt‘%oen ofcyco exy
trrmethaxmnaneucd:wlmagl diriethoxysitgnegn dangthiyf | diatetiofloxysilane, 3-
ol i gonucl eoti de whi ch hybridizes to, and initiates

BRIPJRRIPPY at riB MoKy SitAN €an rmﬁmlowppv'ortr'metfmysﬂane i-butyl
Ki f

BAShSUELS! ity OB SSHADRLIGES ipgcsiane

hmmélwadisilt)xam@pﬂrlmrahﬂshmmmmb arimyli tﬁetmixlysll‘ane hexamethyl

Iy (_:iase chain reaction % l[ificatio
gﬁaedag@r@ggﬁ@mh@ﬁgf iy aaq; 7oﬁ4gggglommrther suitable silane

Eérﬂﬁ%ﬁé?%h‘?@%&v@@%&o In [rfeaﬁ? enrl)tlﬁ\%ht%ﬁdgﬁke%ost preferred

icat'l oh cation uses
pitdnETEERALouidd, TRbWeler, @PPOoshbRy Stilatieds antd dila@ebompounds
cycling to synthe3|ze nultlple copi es of DNA or cDNA
FeMriniag e anedlyaidedy argsl iglyeidexaionylesgrQupr epRtisatasit ogamma-
anplify RNA sequences. LCR anplification uses at | east
four different oligonucleotides to anplify
conpl enmentary strands of a target by using cycles of
hybri di zation, |igation, and denaturation. SDA uses a
prinmer that contains a recognition site for a
restriction endonucl ease and an endonucl ease t hat
nlcks one strand of a hen1nDd|f|ed DNA duplex that

o T o - o o - Y
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CA I X target sequences using the present anplification
ol i gonucl eotides in a polynerase chain reaction (PCR)

waepBiltsosat i on. | n anot her enbodi ment, the i nvRCL/EPIV08/054573

conprises the sinultaneous detlection of the EGFR
CSF-1 and CA | X target sequences and at | east one
addi tional gene. Preferred genes to be detected
according to the inventions are those genes nentioned
in Table 2. Most preferred are the genes fbronectin 1
glP?NO)nyDmyl i ntrietuysdang (asNRy, gaimma-glyciiaxypropyl methyl
aﬁﬁgﬁ( %drolase 4 (PH4), VEG--C, NTRKlI or KIAA0974,
E whi ch show a positive correlation between
aIteratlon of expression |evel and survival prognosis
in the NSCLC patients. The reverse transcription and
fThe &'ulapeﬂﬁodi;ﬁed avilicaeaalt preseotin e caatings domysition according to

ti th -cal |l ed d RI- '
TieasRn AT SeE G As & S TNSrag PR GLAl [sasbA:1, more
t h :
prerErh ) AFpstdeal: 30k e | Here M anknED dnichot 25:1, most
beefetanty af\aneastedd: hatantjhearr bagei »18i0gMICT his ritio af 200:1 or
reverse transcription and the anplification can be

pios@eMnereini Moreiresanisatlle doteh of| alkelhApetatand ggxmonium ions.
l;
PO 8 pEGURL 69, T BE PSS BRIy  creren

SBZD{/M@@ radlle riatio! Tiee HiaTrl prefierabhaha @Q@VIMze)Srﬁdl‘@raiR)eof at least
a conprom sed buffer which is appropriate for
§c1t, inPrey Pefetakly of\airlgast 1 @rls @viept meee anafer ih*élyDNTA@t Ieast 251,

R PR BT S [ efl R, 20 SR e USSR mpouncs

uséed e surviva

SucH esd rlﬂ)ofmmm @b@uﬁs ol lithiasn fwdrdﬁuqedlmtmweémmomum
gatl ent suffermﬁg NSCLC shoul d be consi dered for

y&reiidee Papiate ublevarganisramiBies $UCh S alkare!pmete.

practice of the invention is illustrated by the
experinmental exanples provided bel ow. The skilled

RY aeambh aBaheWilahelrRadifieg dild sélhﬂwé‘Ebétrhgibén%@ltlon according
nmet hods used in the illustrative exanpl es can

tcobhe peesean lvwntmcmwmmmmwdlﬁed @Illwaami or an alumina-

i a6 ofb Hrnifiohte dmPhtt Btlbhenaed Syl be low

Qﬁél‘,@@ b AR%afng s%ﬂgf}le ddti Ffé Eéhﬁhbﬁ/ewﬁl?é h?é!tférn‘#ﬁ%ﬁ{ cNtﬁn"r‘tlonally

di stant netastases after surgery, and the remaining 3
pataltemailvmiyr ether eeatolg dosrmettlomecarstmrtanaatremoa amount of an

ol f 37 h . 24-64 nmont h
gl gl NGB Sueenes M aesalah o SoetaeiHuna sicate, or
g&ﬁ%ﬁluﬁP%Lﬁgt@%Wﬁﬁrﬁeﬁ sfies@! of & ﬁ}lﬁ’it%cpa;r e PhomfifR Silicate.

tients t'umour smaller than 4 ¢
Odimeeri euargpl@@ dfa&mﬂabrmeol sili¢dte | Hens odindrteres cas Ehfoumd in US
in Tab 1. consecutive stage I-11 patients

144902.,442 ngha ﬁgd'ft'BPIvaﬁm@@i“lm@H LNEPE0BHID §ilicgte may improve
SRR ?llr?g%)%@gs%orggﬁeo%ﬁ bff&ﬁo ﬁdr’ael{nga&rhbct)é/lt@rﬁ BARE amount of

speci men rssue
akkaltiinoethl sitivateashdusdbe lawZenmayh todhavena GIOLMM,O of the binder sol
nonr el apsed patients. Two stage |II1A patients w thout

af at st aprelseablne atalegst Bnbl Meerl Prefgrakintabove 15:1, even
(HoRL ?é%?étﬁ? ﬁ%vg 235 ?“Eﬂé‘rrh&s%‘brbféréf&?fgjo’ve 48" 9E6Phe purpose

proc dures pheéunonectom es

bf thlabﬁﬁésyﬂilt epplicdtioh), .a hfkec bavues of 3lMalseeiE ndikeite esns that
t(hes and sl eeve-resection of the |Iobe (3). In all

egights ratico 9| @kali meaichssilicaie oy spareramdiietnsiliges sol in the
performed and the surgical margins were free of tunor
(RO. Table 1. Patients characteristicsUB 14 (42 % 8
(24 %9 IHAO (0% 2 (6 %9 Gade @ 3 ( 9% 4 (12 %
&R 21 (63% 24 (72 9% G 9 (26 %9 5 (16 %
expressi on anal ysi s
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Tunmour sanpl es were obtained during surgery as bl ocks
of Icm 3 and snapfrozen in liquid nitrogen. Tissues

wowrre/1z9sred in -800C until total RNA was ext rBCT/BP2008/054573

with AllPrep kits (Qagen). O8y tunour sanples
contai ning nore than 60% of tunour tissue on a
m croscopi c section were eligible for further
processi ng. The concentration of RNA was assessed in
Nano-drop(tn) and the quality of obtai ned RNA was
cempedition iagarales tgan 0.5 preferablyasrali®@nNhana@.25, more preferably
%%nhhe izg? from1l ng of total RNA using the
NGHET '?y cDNA Archive Kit (Applied Biosystens,
Foster City, CA). Quantitative RT-PCR reactions of 29
genes (Table 2) were done using Applied Biosystens
Thagqeating @enipositiany aéecording tontherprebedi inveatiols can ralsom contain a

e Al e A I R, %Itﬂﬁbr%%%&éég jatex, for

W?%D gd%go@&ﬁlgﬁné 66;? ﬁ‘é%@ﬁt@&' «5 rf%fl?éitcgbolymer

bex, @moyblaa:&;ateoeth@[bnegcapfolymealatéibva p&gt/mtyl mety@rdsnspersmn a
expressjon val ues were cal cul at ed th od.

?"'@Prﬂ%/%@(acr}?ed@@a{%?fbéﬂm @GW"SrPaa?gt '@FﬁX( @QB?FSZO” 1Examp'es of

gﬁéa@@ﬁ& %A@Sb%ﬁ%r@ FY HafBe - usE'aemQ‘B@Ea PLNESXZ 94755
anoun arget gene nor nal to an endogenous

(mftlereanlewg@n@mamh)r lirdlek% 800 oARfl&A EbeaeerS\amlrﬁaex CEF 52,
(referencg for all sanp nor ized the ra

gen & lxgylesxiiodt (&l géﬁl%letcgﬂmsdg F’flmna?érﬂg @Qﬁ%@@ﬂoﬁ?ﬂr@ﬁl MV23
expféosﬁaéx ReRrT e ik, H ks MiuE 5| B52 B0k jand SLM

Si Oh acr oss I zed
23p6£%48l er Wécwhgmit%w)aw&téhsbru@ﬂ@dolwneré%uch as acrylamide
expression in an RNA pool (rmade by pooling equa
peYNRS can botusedANA ancolese auRfeseaehl d)e arghnic resin is preferably

RRET ST B cheflY8 iRt 4 B BE RAE B UERD, PR, more

eferabppur 2. HBA \prog! t‘;b%e@' lort hBeO@BRESs Wéél@teﬁﬁtépttﬂ@' gilrhForming
his calibrator.Statistical analysis W applied a

n@mnodemi@r Tt e@wle gonignselitias tfumm‘orr@lr@scampongn@o@dludes dry
oor ro S sed n t he r,ession
Slasie ke B AN AT e ot PO JECERE B0 ents. ech as zn
swaefsbp'zeﬁ§|| ] Hﬂgﬁeﬁg%@n%sopor(da‘h\f@ ré¥in Indyntaide w‘e|d 1 porosity
he gene expression was ranked I'n the < 50t'h or >
gerig rsubsequeréspeldtngv dt wasdounditbaytre agdiip safi am orgamc resin
al | tu i vari te Oox nodel w th
m%% 6, AOneR EonbRbn Bk feed Far iy s Mgesured h the cross
ﬁ ted and categorized with gene expression
eveI S as i ndependent variables; (3) the genes that
were significant in the univariate analysis were
included in a mul.tivariate Coxg ortional - hazar ds

187 CORHPHRAMPQSIYoR RECERANG & & nddryerpion BiRihepgomprises
r to find the hi ghest

gﬁkﬁkkﬁ%gggg%ﬁéve Qﬂ@ og-rank test for disease-free
Surtableaimc iofafcer @néfecably ofaks & ablwese boerdgeemebnlpasticessize of 2
were tested with the m nimum P val ue net hod, where the

tut 151 Migenst angl dReskerPreferAbiyhsuchh&ins \RaﬂWQ&erf &% hge product

I
SO et Plol 9niERaGRTB JiRe blsP (BMHA™S' oyeBB Balile size 9.2 to 8

atien re ana from gery
micrensf Thel Ams prétectieticdhsteel biyhg gdalahi® Mmadhaplsriail may also
were censored. Curves for overall survival and
torgeasprateetives iaver vefl zingreorgasion meadugtsh enhencing the corrosion
Kapl an- Mei er product limt nmethod for each prognostic
factor and risk group. Conparisons were made with the
two-sided | og-rank test. Patient characteristics were
conpared between the two risk groups using the

Mann- Whit ney test. The chi-square and Fi sher's exact
tests were used to conpare categorical variables. Al
statlstlcal analyses vere carrled out at 596Ieve| of

o - o o NN 7
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This invention relates to a coating conposition that
can be used for the coating of netal substrates, for

wezanptos3st eel substrates. I'n particular, it rECHERE0$/G54573

a coating conposition for sem3finished steel products
whi ch are subsequently to be fabricated by
heat -i nt ensi ve processes and overcoated. Such
sem -finished steel products are used in the
shi pbui l ding industry and for the manufacture of
peateetiarcaiven dyrthetamading st lor partadfithezowuean ba replaced by a zinc
glljﬁz)itforns They include steel plates, for exanple of
¥Xkness 6 to 75 mm bars, girders and various steel
FRE At WTSsh@sowded 5#('B’b|“§||893m3ﬁfescoa-ﬂn§_ d&&rally is at least 10%
i mportant heat-1ntensive process is wel dinhg;
anthsaarie apltp 0% mevolufienotthedcsateng, anadinxztfiﬁnéa&sis The zinc

wel ded. her. i nportant h nt ensi v cesses a

B0 anTll aloy e be HpSRIRRILJre whsle B des e etiadgn of the
t t I o

RoatrP BF oot fof Mkanifl cobfiricenlip 87 0% Hrceidiipe! 26'to! 86%, by

polachec b theer eoatfrtgemreambyefdinttm@&wmmaeoam larsg) containing an

storage and construction, and they are ener

BAlian SaTTosian dRbiieTy TemPramPle & helbga mEosgHate, tungstate or
S%’rga:qacig,e ?% {dé%%@@% ;ﬁgg{g @gzn%ét ?%%Ylﬂg‘gflﬁgrtﬁm%ﬁlnd |8%1d%h§s detailed

o Ken81 01300yl dndyermtinegoxifie amdieroa rfitler gaclp@lsnilllcéﬂ‘rteﬂcmed clay,
avoi ds the problem of having to overcoat or renove
glugaina c%WQiQI é@icplb@{ﬂﬂéﬁs MICACRRMS |r@ngo>§ﬁep}¢9nggct|\¢eh@xtenders

ROBPRERRS . It 8! T8 ety Ao BUGEL s RES L e coating

‘on a ion I'Thnein
baifeba TR @ewﬁmeas%d 60%, -mere 9feférdﬁlyﬁ$)bﬁ,¢eér0 40€amy ©0% by
mllscale and corrosion pr oduct s, shop prined, and
peleswdon i diyghinabasigi hytheoweh coaulrngacnmopsélpn, thehém@hIObOf zinc

B afde el Hrlseoitts Bebh R G0 Brom b nypteraply 40
90 vnb/th Qfas@@fb‘htthe%taq) WeSGRLDf tHe EHatE coMPoBSIbA. pur pose
of the shop primer is to provide tenporary corrosion

protection during construction, it is preferred by
| pbui | ders t shop priner. .does not need to o
5‘5%%@@%@9%3 &éhﬁu??aé'ﬁ‘gt RMPPRILPN WRN&Tg Al %f'?@?t 15% by
!
g@g ecéndi efe% |n gﬁ’e\j‘\}t Oél’JV?f ?gégsgf@%oﬁg@%%éﬂp \H#h the range
pf Qﬁeho aﬁ% by \bmeeeﬂ'meavabn@ solids toeteny pedheftheoretical value
protective anti-corrgsive coat.i ng@ngener ally used on

§?1|F\6@t%ﬁwd3r:btﬂh%rba§ﬂse&fc%h§rﬂ$ §olido QNeHS grsgeat Hedne reoating
Coapﬁsmoh %Bf%éﬁrngaﬁémgt}g.tt@gl houpy Ka §%§$’§§ﬁs'% such that it

whdmw et bppliedary sogueiticrant coteing mpptu@éto@‘ fsexch ee spray
the quality of the weld or on the speed of the weldin
EP@%%rSarRﬁ@%@T'H Heesufgoray &t highr ¥elusieydewt Brasskfe (HVLP)

Loty R80PI BRE d Sl BIehAVhhS: B BRRYTERIAE of ess than 40

whdrdhs goreferbbly sutipesht1R et 5eH 30hﬂuc$¢r@l
Commercially successful shop priners avail abl e today

are sol vent borne coatings based on pre-hydrol ysed

bR e RicatROr i g) SRR BB M B BRIPE s BR in the
fHrdRN6L 88l VEBL mdrgRirefdrhblyahome @pdeWfadBo Per Whiié &ve do not
to stabilise the paint bi nder and to enable the

pistdigcioe boubd bypany dreany explaining the mH effectaen the il properties,
about 20 microns thick. Release of volatile organic

sol vent can be harnful to the environnent and is

regul ated by legislation in many countries. Exanples

of shop priners which rel ease no, or nuch |ess

vol atil e organi c solvent are described in US A-

4,888,056 and JP-A-7-70476. JP-A-06-2001 88 is

concerned mnth shop prlner coatlngs and nentlons t he

o S o -
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in US-A-3,522,066, US-A-3,620,784, US-A-4,1 62,1 69,
and US- A-4,479,824. |In EP-A-295 834 coati ngs

wa@osarBIy a mixture of alkali metal silicatep@d/Eboas/0s4573

m nor amount of colloidal silida, Al 203 powder as

filler, and netal powder as toughening agent are

nmentioned. Although prinmer coatings based on an

aqueous al kali silicate binder and zinc powder can

gi ve adequate corrosion protection and allow the stee

8 arieaes thategn dureased pberaselltdad, an igyegseacd: amaet taj silica ions

ropl e n _aver ate The aquyeous sjlicates L
Badr &l s M SRR This SSpRalts Meiedhe ebfeial for effecting in
5&9%@6%%%%@%& h§ft§r‘ 'théata%pllé‘atﬁiiﬁ' Wl efe a&S’atH@;eSc%mposmon
lons"arestill present in the coating after 1t has
Addiidnally, pi |anlp,rstmeat cargismaha\a mgnarhest difé-axgending effect. When a

uantit] are oyercoa i

th
P PR AR Brien S0 o 4P SA e Pl Cah beselected
I, .
éﬁ%@?éﬁ%ﬁfﬁhé%@% k28 adifered TR bl be e fed; P bxample,
b;aaadqmggl sillweatslmmmuhoom dwr fsodiwwnhydroxigleafdreby adding pH-
plication of the shog ri mr or washed

rior to
6\7‘8?66‘9& Yt lifq axtendse &fed H%%th&'oﬁﬁﬁﬁe@@hén% {RMAE). For
RS2, ' AffheFcihe BobaiRgkiE! 2311t SIPURILPorfR MBle a pH of

eve opnent e use oOf shop prinmers Contal fi ng

a00et08.5-8. Incesasieg the mieof thesy tsoltsatostm) 1I1SmarI€écHl§D||raproves the
di spersion of discrete, colloid-size particles of
&ﬁ@ﬁ%ﬁ@@%n%FWQRﬁﬂy¢ﬁ%ﬁ$%§69@ solution. Silica sols are
generally stable at a pHin the range of about 7 to
11. Bel ow about pH 7, the negative charge on the
@pltubﬁauyoahélc@baﬁ%lc@nimutim dUrepesY fLRgWmrearRltivd; well-known
above about pH 11 silica starts to di ssol ve. The
Kb@@t skiked Qﬁf% ecﬂ}alt@éompftﬂwén@/qr |r690|9§th0@Fr@é agents (organo-

BV Berth gl e RisnofR,cPbuRTier weld Sbob figthanes,
gﬂlrégéhlf:f Silich ! 8erylide b laliéfoaRicrs (FH bér‘ﬂ@bl%r%érr fat®e modifiers

nders di scussed before in that the latter do not
anpegsent)i @odeoetl@mlIyousac@nciarymtluf@ lextensierangugbhasi shromates

il t |
(b aRamai spdtu Bicareodle) Pl amiBrs sl By wigihylamine
BBt @ ety %thé‘é’tﬁﬁnéﬁd Iir‘é"féﬁéd et%'ixdtr’o?fé@%h@ﬂir rheology . control
solutions. A sil i ca sol fers froma silica hydrogel
agentsainciude Behtora® plavit |(e1k eE:Jemeetlsl) sehiehds avsedass rhagnesium

e GRS, AP BRE (  Bh it W s
aNAhih R %llfé{éf@“{é‘?cﬂ t{ﬁ RﬁuffxcﬂaEk\NW%ﬁ&w G o P?drous sodium

conventi ona arge sols in genera
hwgguesluwnalnth%n nsilicater nADKY- N2 e(exe VW agicrr CIhemmeb aWwhich is a
filmst rengt h in terms of adhesion, cohesio

H&ﬁoaﬁéscs siligAd ands REeside 12 oakeadiementa). V\)é{f‘@h IsTReREOPriCtary
t [

(T:lce: p@t% r%b if ng%gelb uert‘ll)%dg Y goné?ﬁlé‘rtr?glﬂglru@?k@?%ﬁaster NDW (ex
ngnsssw@o Troambx? ngd (e TegenChamig)pgand eDeptodf1760 (ex
signifticant coatlrggtre pair with major cost

t

Emer@ﬁ)i Bnyassigerd teaf piner SeatRAMgIst whigh| may ke present in the

gé)%ta n?éo%ltlo(rﬂzo gﬁéjzgél%s%f sja ;&%&Pg%%tg Jsbéeecondary pot life

éﬂt’éﬂﬁe@'ﬁdﬁ' éxamaplg! &g dddlﬂ@hmho(y%té ént%lro@%) pigments can
addition of a quaternary amoni um or al kali et al

silicate (GB-A-14851 69), and addition of clay
materials and/ or nmetal oxides such as Al 203, and

al um ni um bi phosphate and/or ethyl silicate (J

P- A-55-1 00921 ) . However, such coatings have not
achi eved physical properties simlar to those of
coati ngs based on alkali netal silicates. Coatings
based on the conventionally used large silica sols,
mhlch in general are Iarger than 25 nm show Iow

o s Y - . o o e o o
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03/ 022940 shop priners conprising an aqueous silica
sol hav;gg a Si2/ MO ratio of at least 6:1 are
wherein Mrepresents the total of BEtREP1008/054573
metal and ammoni umions. The %hop primer of WO
03/ 022940 may even contain a silane coupling agent.
These coatings, once applied, show a rapid devel opnent
of film properties, such as hardness, and the cured
coati ngs have good physical properties (e.g. good
leagli totaamiron extensione&f thaiptoit 4tei. d}’rmfyrmt $ecm@lrary pot life extenders

ver coat ed/.i mrer ver r

Ty DS e BGi0ier PLTramiate el QP RRGEF POT I paerislon.
few hours. For specific conpositions the pot life can

be extended by using alum na-nodified silica sols; a
H'rejbmbly dhelpigmeat volume codiehiradion ¢RVEC) idilthe coatirg composition

0 0 i f ddi ti onal ro em assqciated with |
i BRsoaR Asth 5o o h'rwepempg tt'RQ?qurBW%”é%|95F®ﬁ%e$°' with a
t
At eat Yerl OB g 4 SpbATIPYe 13 cosing gompositons
6d>mbf|y|ngrm siipa cot etiihva smatier cameragﬂ panbmtmlwzésztrea gPVC above
zi nc. hydroxi de,  zinc carbonate and/or_zin

K?%@W&@r@f@ﬁﬁft@s argfegdpaed.ci B?'ﬁb"h‘bo%otﬁﬁr%ﬁ insufficient zinc to
e a

PRVdE Efiecive, AR 1ERGTEE By [PAPR rhths? cePRsidpratection.

Thé tggmeat volasiestansitratiod (BYT) |§ lth@wpm@@p@rmt@gm obpigment

obt ai ned by usmqasilica sol nodified with 6-40 wt% .

] tftﬂwé%rparfﬁrféms ndhe exipdupidie currgpisspegitieations upigment is

R e o B et A SR SR PRk ohbrts. sica
sell Mmtdrgamtamurofar@crbggnfea BB afmdreingeemponesty. €fne critical

per nn2 colloidal silica surface per hour. The present
Pigmeati wluiieeconeeriratna(eb Vit & coanahy Qefmdsasﬂ@ﬁ pigment

SR e cRhrEf OPefe. B 15 b aRTrbal ifigg to provide @

ey@pRIal eflisoried | HRITRAYindE o e bighh &k éur}ac@sn@nd to fill all the
powder and/or a zi'nc alloy and (ii) a nodified silica

wderstoepbetvaen el patides igid ¢Ioae1packed: sgstenpdilfa esdtical pigment

b coimliatbRind” Rel Bl pERBHERNBL ARG bioTaeia wih jus
SobRNainsEbd | GR (930Hh Ch Concraitt Rrisay 01K Fhedetieyiis a value

di ng said [ ane conpound(s) to a silica sol wt
kram&no’esnme rftmﬂe ablsarptm",s|fr01new1mxtfecthbe$rlpeal rpngment volume

PN i, Bo apkHEog: | e MaBPd Pl SFIBTg BB ISPL absorption
RRGABLLYY BARYR GibRudres sy [Essad) t he col loi dal
silica partlc es. he preparation t he

silane-nodified silica sol can be perfor med wi t hout
envi ronnent al hazard or heal th grobl ens for groce_ss

bperrdng GANRPS Y PRECTEHING & §i% iyentigaican,pe provided as a two
i f
L PRETALE SRy a0, BBACHETH 8 Y S0 BRI gacs ore

tidvoedhligirhixed sheestonabplloationvs thiecodtinge A fisdt pack may contain
resi stance, while the use of nore than 40 wt % sil ane
the Eﬂ'ﬁétﬁ%aﬁﬂ@/th%ﬁ%@ﬂ@l Qrganiq r%?'@f ginceBOWdBL@NAEItalloy being

% eré@%ssgféng Fﬁ%hfdmfd/fo%t kfh ! e&%@hspgrb {’?c‘) BBV?I er and/or

_ &fﬁbﬁﬁ@aﬁﬁﬁg 03It \eated aliring ssorbgee conmpound to be used
is 18 W% because at higher |evels of silane

nodi fication a reduction of the film properties is
observed. The silane addition rate preferably is at

| east 0.01 , nore preferably at least 0.1 , even nore
preferably at |east 0.5, and nost preferably at |east
1 silane nol ecul e(s) per nn2 colloidal silica surface
per hour. The silane addition rate is not higher than
20, preferably not higher than 15, nore preferably not
hi gher than 10 even nore preferably not hlgher t han

Y o o, g,
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tenperature applied to the silica sol during the
addi tion (higher tenperatures allow faster addition)

wapwstitms3type of silane conpound (easy hydr ol yBETIgP2008/054573

silanes |ike methoxy silanes | ow faster addition
than | ess easy hydrolysing silanes |ike
et hoxysi lanes). The colloidal silica surface area is
determined by the titration nmethod described in GW
Sears, Analytical Chem stry, Vol 28(1 2), pp. 1981 -
lt483Isp EsHI¢ to wetpatatth@)eoa@ﬂgaoomosbionﬂestr@riorttodats application,
03|t|vee .of thj addi.t.ion of silane o ﬁhe .
R conarmiilg” By sty aiodh rdrngdhimpriag ™l Inciscihfs PE the coating
%&B@Ql‘hbn@h%rﬂ@béfdr@%‘b‘bﬁ@'atﬁiﬂ Iddch é’fpréé&s%arﬁﬁ%o be referred to
conpound to sel f-condense and produce pseudo sol
paonirleemiximg of thececongedrenta il thehevaingr@gmpositieas ed
ability to react with the surface of the sol
particles. It should be noted that WO 03/022940 al so
C n : a ;
ShECARAg Lt B R8T DhoBeTebo0r AOTRENAY 2o P comting

somaosltlonnwurbia iaecelenpiey Byldedodst- ttdmmeoatprogess |n WhICh the
clgbn;g[osn on. is not as sl ovvl% added to the sil

sle cege KBOSY Wi ottt v w\fﬂéﬁf:rease%rtfée simtreath of the
?6 @e i l{h%t‘%a%%”ﬂgji'a‘ ‘f‘e%r?éd tRethBg &' é‘f& gﬁ%h%strate is
a €es a nu

east preterably east

primet esatddt witt ﬂfeew@tir}g C@hﬁSSMOn Ta@cérd*ngtcSthenl‘m/entlon and after
referably for up urs, nost gr eferably up
PRMAF PQ@t"tgtBa%éﬂﬁlieﬁlt@ﬁh%textemi that i tﬁetoéJ@h”&cEMn'éi (sst)re@t@d with a

|I|Fr? %ﬁghéﬂeﬂﬁt%gglg 8F] h§ gtg ?ngg&ﬁ,if \ﬁ/hfcw ﬁ‘tc gsfllm strength

6f 8 pheidr cbatihgueantie gupewsl B&€ am qulﬁ@&ls Esrbl@tl@dcbftaromorgamc
is preferably carried out continuously and at any

salf oaplselutiomeimaaiarial havingaeaslinfesiboorn-cootam)inggreirg h
a tenperature above 30 Cis preferred. Mre
preferably, this tenperature is in the range 35-95C,

FMERNMBUrR dithestrdpigin ﬁﬂhgﬁ&ngmtf@ﬁéptW@I?r@@héd to the primer
60- 70C. Conti nuous addition of the silane compound(s)

coatirge g@nlerajy solin dha lt&mg@f Otﬂﬂﬁt Oéul reefaraplyr Oéﬁe@_oﬁhbtﬁes per
O S L
ary it ﬁtlcR’M%sgrtﬁ 5050 B]B‘? 80th AoABYEAE of §tﬁu§ért bﬁﬁl conveniently be

content suitab om about 20 to about 80,
ppeifest bbls,praylom &le@dteszstot sa;attbatco‘m;enaratiomrmtthe volume of the

referably fr about 0 about W% Preferably, . = .
Restgealmans, qﬂﬂ’ro@ aaféféq%m%asqdeggte 206409 75 OVEC@Rblied, i.e.
fFPé%e)pﬁl‘?rﬁﬂL ﬁ§t about 90, and nost preferably

at | east about of the silane conpound(s)

present in the S|Iane nodi fied silica sol is/are bound
or linked to the surface of the colloidal sjlijca

Biran ineoptieng!ly mpaligdfimoptreRgiaraiansing, sa1sigen's an aqueous
}% ﬂe ip la-ﬁhlhBF%emlé’ gfrt]‘é‘i‘? %ﬁﬂgﬁaﬁ&?ﬁé'%ﬁ Pg%égg'%@ Nt/?t least 0.01M

bed Opjleféﬁablyng)fmtt fedshe0.68M. cBhe adandenebtioabdly tive tihorganic salt

water at a tenperature up to 800C to forma pre-m x of

‘P'HH@I'@ C@Brﬁﬁ)%d@ )M MtoéreVemH?'gh‘Efr dhgiiRoggranig salhgan be the
S e

pre ydr cﬁ%yseyg%%h § %E %ﬂ(&ﬁl Fn%rtal ﬁtrﬁlgr]lam salt, of a

ane comnpound( s
aivalertt|catigh | ticRdagvizing, Wégﬁeslmnaca\@mtcdmidrc(llpforfnfdhnw) of a
about 1:8 to about 8:1 , preferably from about 3:
Hiyslant cagon sugh mssalumr@;ﬂmqmgnw &ﬁt)a@o@&a 1etga\@lent catlon such
toabout 1:1 .5. The resulting silane-water solution is
substantially clear and stable and easy to mx with
the colloidal silica particles. By "stable" is neant a
stabl e conmpound, m xture or dispersion that does not
substantially gel or precipitate within a period of
preferably at |east about 2 nonths, nore preferably at
| east about 4 nont hs and rmst preferably at Ieast

I T o, o, o o o, N o, o
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al so stable as such. The silane-nodified silica sol
preferably has a shelf life of at |east 6 nonths,

WO dmaliksp3zmt | east 12 nonths. The col | oi dal si | PCHEP2008/054573

particles present in the sili'a sol that is used to

prepare the silane-nodified silica sol can be derived

from e.g., precipitated silica, mcro silica (silica
fume), pyrogenic silica (fumed silica) or silica gels

with sufficient purity, and m xtures thereof. The

85 | cannddV Y, i antl off |14 qaoreYalemidanios sith @ sohaligssdfor cexample

B Gt BREHBRE oL RS, b R i 59LR o supnate
QPrpﬂtbsptﬁB%Sel\/ﬁitgFé%mo? fh@1 ARVBLRESTNdd s2itsOBart Nfiso be used.
colloidal silica particles and/or in the continuous

prasples oé. moﬂganm Spér solugorhss guhidh  Baveorbeendifdured effective are

silica sols escr e.g., US 2,630,410 .

RAGRE LRI G o cuiiate bpGistium SalsfiAtRgdiamipium sulphate,
e f 0 . 0, .

ﬁéﬁ%@%{t@ ;Hregl%%abf\@msg@ﬁ%l%eo a%g) Eﬂaﬁ@:e fsrgﬁfm/ﬁt chloride, and

pbtassiua chiiridieedltsolgh chhmdesrrﬁ@he nof be hprefeniddobelcduse of their

silica particles is nodif %elsodl um al um nat e bou

nd
tedi‘d@ﬁéy &M@@P%COW%OBK%@%@F Substraisaringguem of zinc sulphate

3 ST AA1d ot 1 UEHEBAARRE I 160 i sa
401Gtid0 h wdight t&linhe prefeSdnsis(in I8¢ Pangndf 015-28896 by weight.

5,368,833. The colloidal silica particles present in
the S|I|ca sol that is used to prepare the

par C| 2 ?tlgng&% i- %8ﬁ‘§llr][¢tﬂlbénl¥hp%‘r%tr?q:§ﬁ|ﬁl\6r ;%glgrr]] aqueous

éélgﬂblﬁlb@utmétetrgl ab@mg raactﬂfé sic&i-eoatlining fg@d?m@é)@twhaﬁ comprise
to about 16 nm and nost preferably from about

aifieate avamatesis! aeyieg mckive siliconrenséainingcgroups aEbe éltre strength-

QRS RET S0B0dT i OE ! 1RO Ml o ca P SRBR B examote
ﬁ@l‘é‘s&iu‘?@%lh@ﬁte &Ullthf%h?h ilichte Al ami@dnigm sif@te solution or it can

particles, before silane nodification, have a surface

beean falsah abelat siiGoneteabiontexanaoe, alpraikydr aibtgndteosolution. The

abqut 50 to ut 9 nore prefera from b, 7Q

BEFtaed Conberalith Staiera so BPEr b enBa i el Wb

to about 500 n2/g. The colloidal silica particles

preferably have a narrow particle size distribution,

The. devdlopmest af ithe Slinandapertidésvotabnoappliexnlayer abdime coating

article size. This relative standard deviation_s the.

BapaStncea almAMaaBe %@qei%’ {65 oNe & TS A | Becoptionally
€ elnd d t :

BoS PP RRES subpofellblveed 5F B G RIAGHIAG the Doinally post

freefeelr edtﬂtgdIsmmstratdn&naamimosba&(cdawlmuar‘mehasve emmmn‘tbystof at least

refer ablg | ower than about 15% by nunbers. The ,
g@%l drgtarakly| @tc'ﬁaétaﬁpl/%l %@@@@B’e metak pebstrate dg popner coated
Wit a '&dﬂ@ﬁdc@ﬂg%lwﬁdﬁc §ing! 20 rI:R}@nftlbleid ahb! 5fe& B primer
are suita ersed 1 n an“aqueous |1

poatirey Bbs 3drieni tdtmepeﬂeandeatqt isstaohl disy, i rtgusCuatmemd in water or
originating fromfor exanple sodium potassium o
alit@nﬁtatjwluyltﬁnwno@ ainasehergr yithndrsaialive vatlslitv&.f atoteast 80%,

QtleV Igr erggét "/a"}ﬁt[tgﬁ}a%%@ %Sm%téf%r&%ﬁ’ aor%?r coated

ures or m’an aqueous "SI

Mthe@tti)asmbl @@n@@blﬁow ddvordingnt the tireintisal @ﬁat &ft& €he primer
preferably used. Preferably, the colloidal silica

peating:has diied tadfatexientythehdrigdauctsgry abls/first fiecated with a film
content in the sol is fromabout 20 to about 80,

preferably from about 25 to about 70, and nost

preferably from about 30 to about 60 wt% The pH of

the silica sol prior to silane nodification preferably

is at | east about 7, nore preferably at | east about

7.5, and its is preferably |less than 11, nore

preferably Iess than about 10. 5 Hovvever for

- o s " _I e r
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60 ( 1956), 955-975. The silica content, the vol une of
t he di spersed phase, thedensity, and the viscosity of

W0 b®sa2d9sra sol affect the S-value. A | ow S-vabPCBEERHNS054573

be considered to indicate a Hifgh degree of particle
aggregation or inter-particle attraction. The silica
sol used to prepare the coating conposition according
to the present invention can have a S-val ue of 20-1
00% preferably 30-90% even nore preferably 50-85%
stmemgatbeeingi $elntore @mgothedsinfroersedeinpwaiesrait altenativalhdept in an
- nodi ilica sol. include

ISRt B selativen BLriiind B ohistist,80% 1 mRee Preferghly at least
o%gthoxy5|lane met hyl trimethoxysilane; isocyanate
silanes such as tris-[3-(trinmethoxysilyl)
propyl ]i socyanur ate; ganma- ner capt opr opyl

Wr; %gﬁégglpsﬁfe&t Qlﬂ‘)ﬁyg(ﬁlg] E;gqﬂe&iﬁ,%'@ not an issue, it is possible to let
erfo% 68@t4r@£8&>&6¥ﬁh§'€!ﬁ?‘¥ DomPFé‘é{t‘wet r?ur'ﬁ%h@/o iﬁé%aﬁﬁ@*between 25
silanes containin n ‘epoxy group (epoxysilane),

ghdcm%xselamtd cbiurradw y?fhdod@ﬂmnynbntyrocﬁdhesu@tir@s properties will
ama- ci dox propyl tri met hoxysil ane
raesd 3 fa$b RY§) uqlly,gé{qqoggpgqngéﬁ@pertles are obtained.

gamma- gl yci doxypr opyl net hyl di et hoxysi | ane,

(3-gl yci doxypropyl) trimethoxysil ane,

C3athy cicdenpusitioml ) deoydingr i toetthex ysebeamte, invention have good

bet a- ( 3, 4- epoxycycl ohexyl )-ethyl triethoxysilane;

§V¢r§ﬁ@§n9:§ﬁﬁéﬁqjﬁ$rh§j'0§ Wi ing N eatheredyiwii a range of epoxy
b;hﬁ%goxy5|lane vi nyl trinmethoxysilane, vinyl
- met hoxyet hoxy) si | ane, vi nyl net hyl

di met hoxysi | ane, vinyl triisopropoxysilane;
amma- net hacryl oxypropyl trinmethoxysil ane,

g%ﬁﬁﬂﬂdﬁ Bacryl oxypropyl triisopropoxysil ane,

ganmma- et hacryl oxypropyl triethoxy silane, octyl

trimet hyl oxysil ane, ethyl trinmethoxysilane, propyl

Cohehyrompostiehs RieesMing ribMilenprasent aAention were prepared as

3- mer capt opropyl triethoxysilane, cyclohexyl

fallowsst hoxysi | ane, cycl ohexyl triethoxysilane, dimethyl

di met hyl oxysi | ane, 3- chl oropropyl triethoxysil ane,

3-net hacryl oxypropyl trinmethoxysilane, i-butyl

e I i I [
T e e N TP s RS YRDfires &Y, 2dding 1,000 g of
Sil g uasthAxi 1571 @glymdxbxy cdﬁalmmgmelpob(wsdahexgzs|GEr$|j|cones) to about

a hyl disilizane, d. m x s thereof. US
58399%/4% oaiaser%ba@q?mdgéua% e5bin 29| b PSakEhpbIRALY of de-
Mﬁ%#@ﬂ Qdéﬂ'Jﬂa%rﬁﬁsgﬁﬁﬂe'apﬁﬁﬂéhofhsT- tdWBﬁtconnnued
pre erred siTane conpounds, however, are epox lanes
fonchb®ut artmwokmwdmxmemlpmmwml@qd:slthmeywas obtalned

yci doxy ro grou particul arly
%&ﬁ'ﬁﬁgth? Yél’é ')}’E'lso‘bfﬁ' ane Q@%W?%lq%(ﬁ@pﬁ%ﬁ%@d'”g to a temperature

Yy t 0
BRI SRRV TR AL B L3R el ot blow 35°C
tmrmeﬁerttl salf-aondensatpnt of tthe pil@senThisngelfidopdensation can be
preferably has a SiQ2/ MO nole ratio of at least 6:1 , ,

ﬁ’@$%rV9¢ AepAbNgregsealn uskidity.10he pH ©f dRe Rseemix was neutral, i.e.

Phger 1 e ERah 0 B BT P ST N o

200:1 or nore, wherein Mrepresents the total of

al kali nmetal and ammoniumions. Further, it is
possible to use a blend of two or nore silica sols
having a different Si Q2/ MO nole ratio. The bl end
preferably has a SiQ2/ MO nole ratio of at least 6:1
nore preferably of at least 10:1 , even nore
preferably of at least 25:1 , nost preferably of at

| east 40:1 . The sol can be stabilised by alkal
conmpounds such as sodium potassium or |ithium
hydrOX|de ~quaternary annDnlun1hydrOX|de or

. o s o o e
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potassium silicate, an ammoniumsilicate, or a
guat er nar% ammonium silicate. Ot her exanpl es of

ol -silicate blends or m xtures can PeT/EP20ng054573
in US 4,902,442. The additiorl®f an alkali netal or
amonium silicate may inprove the initial filmformng
properties of the coating conposition, but the anpunt
of alkali netal silicate should be | ow enough to have
a Si 2/ M0 of the binder sol of at least 6:1
br afrexéistep afmadified sdlicagsdl wamr@qme@foyrtmtmga@@% g of Bindzil

30/3b0; whIPut, € o Stich Yol e REYS Newil (e Bl Baisydn 60°C in
ampi gt?é%ts' r‘e%ctd't‘ %@%e-"f‘ﬁt?%s &dded] terdhle éﬁhﬁbeﬁbbb@% ﬁatlon with

nmeans that the weig ratio of alkali netal silica
tatesﬁl%nﬂenotedulfensﬁrdnzémn itce asmxbuntroftmeﬂ“omcpdm)etndmg o the desired

er t refe S er t ha
BNk Ph 51978 9T iedtata et ithe Figb A BB ARoLIR Mopure was
g&&r%d.'n&g a8 Lt PashE fFERt ahd Y&Dtd GBOI%”?%W %ﬁg@ﬁa%r'é @Gbout 30
ssol ved or dispersed organic resin. The organic
nmaﬂespreferably i's a | atex, for exanple a styrene
butadlene copolypmer |atex, a stmrene acrylic c

The dgtal amaury of siane pdded iy thasllied o1 WﬁérVqr'&F]e@éthﬁe” 2 and 20

VAT | cone/ si | oxane
APl phe B Vi ) 3988 @anupgplone si] oxan
Bx:anglthe refction bﬁtHeESHateemtldItlS@@bBtmﬁﬁHtlha’feased dbeut 0.5 units.

used include XZ 94770 and XZ 94755 {both ex Dow
éhéfﬁﬁr@a%?r,eaﬁﬁr i sRegilic spofaca; areae ] the 3338 Megsured by the

- E d~R ( Xy /A
BrilniE ot Bestfhed PECWOSEh Ao G Phios V) 26012). pr.
GQ@th 083 (Rgbe) addidBaDbserrEl, Shditgmld reddibabof the silane with the
Si | res(rf) and SLM 431 64 (all ex Wacker
gianel surfeye QWQ&OI%&QJBWe pol ymers such as acryl anmi de
pol ynmers can be used but are less preferred. The
organic resin is preferably present in the coating
TREPRSSUItIr dildnaimaameat siita N§dl WRise cbAdned) \M\m%otﬁéf €oating
preferably 2-1 5 W% based on the solids content of
tigeedienis it @rdenty eiajpotherfolowmgecaadingdioneositéion: of t he
filmform ng conponents includes dry organic resin and
dry silica sol; it does not include pignents, such as

mté)rqg}mer or Ln al | oy Hi gher anounts of organl C reem_%

gﬁén;éi-dgn“,o!, :né%f&‘ﬂc&%gt’ sil%t"}‘”épt)”g iﬂ”i?ﬂff'n et oMol 137.60

Wé@i@ﬁred in the cross hatch test. The coat 14.60

Pefoaysén i on according to the present invention fufthé10

W}Wrﬁ{? 521223 e 2T8h MOl PrSSivd APT %12
erft ol .pg ; 'fltm? .9 gﬁntn@ w%ﬁ‘f Yo sike of

XZr@ri798's (2 styeerpbdediarddanic latecolbd oyl.%3iolidep| e 1.69
éklmbv\pgt‘\Qﬁfcdqg)efer abI y has a vol unme average mean

blu éf"g QGC‘WQQ@UF{H”Q?}"IM ge)q the steel hv 1 114

é'mcvdlﬂﬁtc(aﬁédllmrm@ﬁn aﬁ&ﬂtl@tﬁﬁlé@ seetabpawgepr ot deideok| 28.35
Ale¥s) of zinc corrosion products, enhancing the

corrosi onprotection given by the coating. Al or part
of the zinc can be replaced by a zinc alloy. The .
Aadneeswe themot pidegé coakirg 6pmMRosdipnswvithei tj ¢xgents of silane

Ry, e alifd orhiaRaif: 3Pe Mirtei & Sl Y hstrates and
BOYEE rat xBAO0r6 Bk | RY frélétlbé HURRitaNt Diffetentt e ViRRreal8f between

the pignmentation of the coating or can for exanple
conprise up to 70% for exanple 25 to 55% by vol une
of the coating, on a dry filmbasis, with the coating
al so containing an auxiliary corrosion inhibitor, for
exanpl e a nol ybdate, phosphate, tungstate or vanadate,
as described in US 5,246,488, ultrafine titanium
d|0X|de as detalled |n KR 8 10 1300 and/or Z|nc OXIde
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preferably is between 35 and 60% nore preferably
bet ween 40 and 50% by volunme on a dry filmbasis. In

WO b@smeso3roat i ng conposition, the anount of zi PCT/PPUALHS4573

and/or alloy preferably is betGween 35 and 60 wt % nore
preferably 40- 50 wt % based on the total weight of

the coating conposition. The solids content of the

coating conposition generally is at |east 15% by

vol une and preferably in the range of 15 to 40% nore
pixingrthelipgiedierie arghgpplidativoo o tBsRubptrats wese used. 24 hours
vol unme sol.ids . ,content is the thepretjcal val ue .

4ot APaficricb timoRtbss Yireaies i B bRl A BRsenmRigance (Wet
PoBBRRUb Redth®y Rt i Ng conposition. The coating

conposition preferably has a viscosity such that it
ratheedieit IDouide &opl tieet] thy coatedestriameab woaited wigh a couple of drops

li h li , tic I
S RS P B GELP ot 4 JHbEPge. e
?ﬁé’é k& 3hQ" P i% Q %Utﬁearugp%b%snﬁé”a?g s eldl ddhe number of
T ekness of T ess than 40 m crons, pre Era Iy Detween

d@ubledruBs tillaoeBidval of trescodliref. df thiel goatingeswroiaes NP0 double rubs,

conmposi tion according to the invention has a pHin the
thentjealodvafi hiaknssSHgHts i FampRsed Jo the iHkal valge. Bithe dry film

[ | )
Ufeessi R oo i £ o o5 2508 RF PR R R Eed B2/ 900. 1 the
dppémn thickagssins ireduess &y [@idsr ianl 25%, thanreisoltris aogtessed as
ampunt of silica ions and/or silicate ions in
331@®i on. This seens to have the potential for

[ j j l:.rejnf nt after the
EhB PRl eRb o e sl B PSSt on. “dci 11 onal 1,
pH adj ust nent can have a mnor pot |ife-extending
effect. When a commercially obtainable silica sol is
hwedcorapewtiong wereUaeglasprand@h (hed sempesianaamisingthe same

PUFS Seb il e ane AoutiEeR o0 ThEs PR ReRGofHdBidifig o wo
b3@roBudevivsrely SagdestoapIgNfih wensmBAnPefuivhledt to 14 wt% silane
ext enders such as di net hyl am noet hanol (DMAE). For

mogiifigadionk wasesioiply lagdedtiai laad|tear? Dnenméiute dadditios rate: about

B0 stert  BoftsP s m TRikala i ryuss of, B 1tinodifed thtca sol,
BeAldn® EVPPahlyX AeuA7epmRet usiHRt h9B@! $tring r}%ltélioeﬂ‘ﬁérr\ﬂhich the

conmposition may conprise further additives wel|l-known
mixturee walsi lefteld gtend dar 24. lypurs thefaret mopeg iaurtidé ather compounds.

eol control agents (orgapocl ays,, xant ha m ,

TBE Taif S irnuRiEn if A SUMET VSRS biobay s REAREDl attributed
o I . o . . r .

KEYIPEEREscRioh T ne $Rake bf Prioghg foccHBLBRIN e Rhfbartcies).

optionally, secondary pot |life extenders, such as

chromates (for exanple sodiumdichronate) or tertiary

am nes (for exanple triethylam ne or dinethyl

am noet hanol ). Preferred thixotropes and/ or rheol ogy

control agents include Bentone(r) EW (ex Elenentis),

whi ch is a sodi um magnesi um silicate (organocl ay),

Bentolite(r) WH (ex Rockwood), which is a hydrous

alum niumsilicate, Laponite(r) RD (ex Rockwood),

which is a hydrous sodi um nmagnesium lithiumsilicate,

HDK(r)-N20 (ex Wacker Chem e), which is a pyrogenic

silica, and Rheolate(r) 425 (ex Elenmentis), which is a

proprietary acrylic dispersion in water. Preferred

def oaners i nclude Foamaster(r) NDW (ex Cognis), Tego

Foamex(r) 88 (ex Tego Chemie), and Dapro(r) 1760 (ex

El enentis). It was found that other conpounds which

may be present in the coating conposition for other

reasons can al so act as secondary pot |ife extenders.

For exanple, the addition of nolywhite anticorrosive

pi gments canlead to a mnor extension of the pot |ife.

Preferred secondary pot |ife extenders are tertiary

Y Y o T o g, o
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conprising a silica sol wwth a smaller average
particle size. Wth a PVC above 75%the film

w@e@pardsEs are reduced, and bel ow 40% t her e | BCT/EP2008/054573

insufficient zinc to provide &ffective long term -
i.e. at least 6 nonths - corrosion protection. The
pi gnent vol une concentration (PVC) is the vol une
percentage of pignment in the dry paint film In the
context of the current specification, a pignent is
defined as any solid conponent other than the

- |I|Pa sol and organic resin

afdSr b R PR anponents The critica
‘%?i!ﬁ?{g vol Ee Coﬂﬁ%ﬁ&ét@fe‘eﬂnm& ; I'l?efti'dﬂ erubstrate:
Chorets s e UBBAIE Y nd “[?Eu& oo Pé 6 24 hours
gonpletel dso?bed IQ%%r of fnder BS-t he ppdﬁent n.d.”

g@mﬂﬁﬂégV%hd to fill all the interstices between the
particles in a{dgpse-paghed syppem Jhgocritig @% >100
pi gnent vol yne concentration can be determ ned by
twetting out |dryiQD gnert00i t h>108t su*fOei ent >I0Bseed >100
oil to formla coherent nmass. This nethod vyields

a
V2l ue known |as>tdE " oP10@bsordO0on”, >19Gm whi¢B0t he >100
itical pignepf qu once atio an be
gglculated. The(%¥thod gr de?6Qn1n|ﬂ86the o>ﬂ00 >100
adgadadd, o i|s eEXXri bedoi n Brig0i sh St@ddar d 3488 n.d.*
(iea#ft@8bn; The coating conposition according to the
b&% 5&%@@ can be provrded as a t wo (or nor e) pack

bﬁ*?ﬂ#%“"&ﬁ@%ﬂ?,’%é@%é 7% SSRGS PR oy GpEE t6an exten

A pravedted itssaphrakionay tk@8i@ase.t he silica sol and
the optional organic resin, zinc powder and/or alloy

bei ng present in a second pack in dry form This

events e zin nd/or al fronrreac
Rhéxe Tasuls Sufvnbel e 2alid R Bs,68RPEY 9 W invention
REGOH @ot Mk ©PahbRI tr%rms hbUN ahdS$had Igdodt Bl tp?i'opertres The
application, for exanple by adding and thoroughly
nmrxtroigccahposmqn ediheut silafe tdnd iheatdmpl comprasitidrowherein silane
short bef or e, lication h.a proc can al so be
PaR b e aui SR a8 serlicantBrsrtel S8 BBent s i n t he
coating conposition. The devel opnent of the film
properties of an applied |layer of the coating
themmositrol oompasitiba vamreirena?/(eslildne wapapiickly edde&r\rtas subjected
rocess in mhl t he su te can b treated Wi t
E’-bF PIREVRPSh |3r'i‘@r§é(§??5< rrierﬁltames@q%v@t i 8f thtQ sée whether
j t
FRFbiRridS i) AR, ol SLOREE1ATBI0! 388 reppino siowy
withtthegot sorfase). iThre @stiis dhoy, thowdver, theetitié oppositel happened:
after the primer coating has dried to the_extent that
the $qf besanie lgsg stakle idé'”t‘g Steregewas ghawniin fhable 2 below.
strengt heni ng solution. Such a solution, which
increases the filmstrength of the priner coating, can
in general be an aqueous solution of an inorganic salt
or a solution of material having reactive
silicon-containing groups. The anount of film
strengt h-enhanci ng sol ution optionally applied to the
prinmer coating generally is in the range 0.005-0. 2,
preferably 0.01 -0.08 litres per square netre of
prinmer coated surface (UnR) for coatings applied at
standard dry filmthickness ( 15-20 mm. Such an
anmount of solution can conveniently be applied by
sprayi ng. Needless to say, the concentration or the
vol une of the post-treatnent solution should be
increased if the coating is over-applied, i.e. in a
dry filmthickness > 20 mm When the optionally
applied filmstrength-enhancing solution is an aqueous
solutlon of an |norgan|c salt, it generally has a

. o, oy ~ N A o,
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trivalent cation such as alumniumor cerium(lIl), or
of a tetraval ent cation suchas cerium (1V), and of a

worneizdoeat ani on such as a halide, for exanplBCT/EP2008/054573

fluoride, chloride or bronmde2or nitrate, or a
pol yval ent ani on such as sul phate or phosphate.
M xtures of the above-nentioned salts can al so be
used. Exanples of inorganic salt solutions which have
been found effective are nagneS| um sul phate 2| nc
a2t W DRo P4 shours afig ligatio ne 10eNEel shatesitiongn which
‘t

pper sulphat e,
o Sl a6 =t ori de, aIthough
chiori des gnt The %%tvl?é&i ﬁ'ﬁ)(lﬁ aPe Ea bA%ubstrate:
tendency to promtsﬁ cor rpﬁbap 0 ZtH?) ee h%lﬂrpss”a%enours

IC U~ T UI FALLLAYS IJII(J.LC al UIII II III o Ul IJII C ID *

W i59?red The ¢ centratpgn of th QII norganfil salt Nd

hon inweiglat ternms eferablyis in the range pf *
0.5-20% by weight. Wien the optionally applied film

§trroderrgiterr&inbdn©ienguse)|theiccmating eompgsidonshabigetiedrtoodn extent
terial having reactive silicon-containing groups,
%er‘!@ﬂ??rdl |gsea§rpl|qaggnéogge 8UHA%%ri al having active
sr | i con-containing groups. The fil m strengthenhanci ng
solution can be an alkali netal silicate solution, for
TRaWHite st essistants wWascddterrineli uriden extrehiecedradition's lay keeping
amonium silicate solution or it can be an al kali
e epated| subsiraies farot4 BRUFINea HONGERGALIQ) chamigr @t an angle of
4 r
28 I %bb\%] ‘a \m?erprgqﬁéedrfaéﬁé;gc ytﬁgtbfsf@%‘t%l Waﬁ%%dbo%r condenses on
ﬂ@@&éﬂ%ﬂbs@éte@@td fnenacpideneedt ivestieolidus alpng ites slibstedte back
of the coating conposition can alternatively be
iée heewatesdady. i mersi on of the optionally

RBRa BlvRy tﬁ%a&%g%ﬁ? SREPHB1eS Brs' Shillty chaBlted for white rust

fothRitibal ahenievel aifrrnﬁrr&leuet reftehs %o IRk apéréenttigel df ts)Arrat:e area
at least 50% preferably at | east 80% Preferabl

peveedswhiBtwhite rust. pheseselsneee displayed dbal abig 4’ A substrate
ETRET LD vAGRLEEFed sPhConanEN bRfing Rs tebfas hirol

touch dry, it is imersed in water or alternatively
kept in an atnosphere with a relative humdity of at

H'elaQtB SN%terrosteregrSMrmeabl y at |east 50%

ahst efl with

@%ﬁ‘ﬁa"ééﬂpoa U1 on accBiiietyst BVehEo nvent | on| and

primer [coating has diggepsto the extent]| t hat
it is touch dry, |it is first treated with a
filnmstre@ngt hening sol ution and t3n i nmersed in Water
or alternatively |kept in an atnosphere with a re|ative
hum dityBof at | gast 80% nore preferably at | eapt
50% WheR fast devel opnent of t filmproperties is
not an iSsue, it |is possible to let a non-post-tfeated
coating1dry at lqw relative humgity, for instance
bet ween 25 and 50% rel ati ve hum d|ty The devel oprent
of the dfating prloperties will pfloceed |ess fast| but
event uabby good goating propertj @51 are obt ai ned.
Coat i ng”Conposi tijons according to the present

1 soraphtfiRehave good overcoating characteristics,

i ncl uding when weat hered, with a range of epoxy
prinmers. EXAMPLES Coating conpositions according to
the present invention were prepared as follows: In a
first step a pre-hydrol ysed silane was prepared by
adding 1,000 g of Silquest A-1 87

(gl yci doxy-cont ai ni ng epoxy-silane, ex GE Silicones)
to about 50 to 70 g of a pre-hydrol ysed silane heel in
a 3 L beaker. 1,000 g of deionised water were added
under noderate agitation. This agitation continued for
about 1 hour A clear ntxture of pre- hydrolysed S|Iane

I 1. .



to prevent self-condensation of the silane. This

sel f-condensati on can be observed as an increase in

WO 00Bi1zkos3R The pH of the pre-nix was neutral , PET/BP2008/054573
about 7 . The pre-m x normal 138 was stable for a couple

of nonths.In a next step a nodified silica sol was

prepared by heating 5,000 g of Bindzil 30/360

(unnodified 7 nmsilica sol, ex Akzo Nobel (Eka

Chemicals)) to 600Cin a 5 L glass reactor. The

bhis- raklenaBows dbdt ttioe td@én@mitimaccg@mg dgithat present tmvention

rate.of 2.2 l ecul.es/nm 2/ h t of

S0 IPr S g PR BlRrEe: dhe et EFfbanSre SB&IHEd with silca
881 frio@ifHeldO WithAH I4920 W% fdhbl Qi(bﬁéa%ofﬁp%'uﬁae%vetnhﬁfter outdoor
m xture was poured into a 5 L plastic drumand [ ef
expdsure foroira mentier, abwleitg alsd was3tbserved es )hesﬁweoatmgal
amount of silane added to the silica sol was varied
between 2 and 20 wt % of silane per silica sol, based
TRe 0K 1ME K8 MiogsieE QAR SRSACLsE mbBfed W0 WhdiTof siane
dempease, howspetiwas psand o eedrreat cﬁdrmdtbns@ippeamtly due to the
nmeasured by the titration nethod descrlbed in

eealing CQ(HBP?'PPB&@”'%QW@? SYDSIRte g to reducgg f”rﬁ!@éqpert'es
1983 ( 1956)) could be observed, indicating reaction
of the silane with the silanol surface groups on the
sol. The resulting silane-nodified silica sol was
conbined with other coating ingredients in order to
obtain the follow ng coating conposition: To neasure
the pot Iife of coating conpositions with different
extents of silane nodification, the coating
conpositions were applied on steel substrates and
stored at 230C, 60% RH (relative humdity). Different
time intervals betweenm xi ng the ingredients and
application on the substrate were used. 24 hours after
application, the coatings were tested for their
abrasi on resi stance (Wet Double Rub test; WDR). In the
Wet Double Rub test, the coated surface is wetted with
a couple of drops of water and then rubbed with a
cotton wool swab using light pressure. One pass to and
frois a double rub. The results are expressed as the
nunber of double rubs till renoval of the coating. If
the coating survives 100 double rubs, the final dry
filmthickness (dft) is conpared to the initial value.
If the dry filmthickness is reduced by nore than 25%
the result is expressed as > 100. If the dry film

thi ckness is reduced by |l ess than 25% the result is
expressed as " 100. The results of the tests are
listed in Table 1. Two conpositions were used as
control: (i) a conposition conprising the sanme silica
sol but without silane nodification and (ii) a
conposition according to WD 03/022940 wherein Sil quest
A-1 87 (in an anobunt equivalent to 14 wt%sil ane

nodi fication) was sinply added in |less than one mnute
(addition rate: about 60-1 00 silane nol ecul es/ nm

2/ hr) to a mxture of the unnodified silica sol,
Bentone(r) EW and XZ 94770 latex using a |ow stirring
rate, after which the mxture was left to stand for 24
hours before mxing in the other conpounds. The latter
procedureresulted in a sol wth visible cloudiness
(probably attributed to self-condensati on of the
silane or bridging flocculation of the so

particles). Table 1: WDR, 24 hours after application %
silane Time between m xi ng and application on
substrate: - (fresh) 1 hour 2 hours 4 hours 6 hours 24
hours 0 7 n.d. * n.d. * n.d. * n.d. * n.d. *
(conparative) 8 > 100 > 100 > 100 > 100 > 100 > 100 10
> 100 > 100 > 100 > 100 > 100 > 100
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12 > 100 > 100 > 100 > 100 > 100 > 100 14 > 100 > 100
100 100 > 100 > 100 14 (added, no > 100 70 60 69 n.d.

WO 2008428932 %0di fi cation; conparative) * not detRCTYEPEAS/054573

because the coating conpositi% had gelled to an

extent which prevented its application to the surface.
These results show that the coating conpositions

according to the invention have a pot |life of nore

than 24 hours and show good film properties. The

€bAIMSI conposition without silane and the control
conposition wherein silane was added very qui ckly had

a significantly shorter pot life. The contro
$OMPOBLNGNCHABOSHBN L 4lnSblbans WELAYI Bk InieBidprlintly steel,
subjected’ to the sane tests 2 and weeks after silane

addi sulmsirdte whddr is oinderdathebhde tfatmqateqbeamd eevewcobted, said

i nprove upon storaqge (due to the silane reactin ..
oS RPEROR esTal e HE it PhRERE citiet Sogin Sloy and (i) a
howe h

| oecRRifidc8ilicd 381 eBRRFSH SaRAEASica Perkis REKATEY with 6-40
bel owt%adflomeor. mWRsllaZié tmapeurdg, drased@n thatcambioed tdng weight
control_co osition in which 14% sil ane was [

kl
addedl Bipnen @ppv@%(%@|nd*ctheedadéﬂ"&anﬁ)@f@a'e%@gﬁ'&%éng Rbtainable
t t
or e 2R POEPSa o B TEmBRRE) 1P o P EG L™ ffe of not more

r ust thaes2G sitareemeiscuties pemimé dollidelrsiked setiace per hour.
condi tions by keeping the coated substrates for 24
hours in a condensati on chanber at an angle of 45

Qbovg\ aco\(’)%hgr c%‘?rﬁ;;bs?[s sgcccﬁgf'n'g trE|§l e?t’(ﬁ@%g the silane

Vapour nses 'on e coa stra es an
condmpdum((szrarélad&ﬁ &) aRgslioe sulbeitt at &tdagkndtihere than 5
t he wat er bat Af t er ;4 hours, the coated substrates

wer esianauaolaguigssprictadcelnidaliiica surface pemk@iron. The

| evel of white rust refers to the percentage of

surface area covered with white rust. The results are

gi sphayesting CW(%It%n AdcoHINg ridt elafat edr i tdhetBin the silane
unnodi fied silica sol-containing coati ng was used as

cont e@npoad(se age adied tetheausitica seli attaatereperature of at least 50°C.
conparativeThis Tabl e shows that the conpositions
according to the present invention show inproved white
&UStArc%%*tlﬁb%ﬂ)?@aosTtrtﬁw BESIrdlrRstdl dIsinyRr & ?Qﬁ‘@ré‘lﬁ%é"s'ilréa sol has
silica solS nodified wth 14-20 wt% of the silane
c onpbeer mddifeed wﬁh@ﬂ&mt%wfroma(promor@sﬂme compounas.hs,
no white rust was observed on these coatings. The
coating conposition containing the silica sol nodified

thpa2 , p ;
Ped Pk CorosR, SOEBRNY o AT e Ot aperpiRRalry claims
conpabeteiomat leddtiadgwtthfoftthe siabstcoatmuhds gresertdinced silica sol
filmproperties. CLAIMS 1. Coatin 05|t|on suitable
for @qu}ﬁ’gora“r}’f@ﬂép th%rsé'f‘fép%'ﬂf_\?og@'@éll ilicq,BattickiSe whi ch
Is intended to be fabricated and overcoated, sai d
conposition conprising (i) zinc powder and/or a zinc
al | o ewvating iconpowititnf iaedoling de a0y @wefithengreceding claims
colloidal silica particles nodified wth 6-40 wt % of
one Wherain éne silisasot ismislivieriallypagddied withelugtidi ned
dry wei ght of silane conpound(s) and colloidal silica
particles, and bei ng obtainable by adding said sil ane
ZOoNpAuBsH g tc@rrq)o“sntldnc@c@@#durvg tth amr ajree of thet prevkeding claims
t han 20 S|Iane nol ecul es nm2 col loidal silica
sur f wbergie thé silica sol m%dlﬁ@@w\rlthgomﬁpmfprﬂ flangceasnRpugs has a
to claiml1 wherein the silane conpound(s) are added to
the silica sol with a rate of not nore than 5 sil ane
nol ecul es per nnR2 colloidal silica surface per hour.
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3 . A coating conposition according to claim1 or 2
wherein the silane conpound(s) are added to the silica

waodosarsoaY enperat ure of at |east 50 C. 4 . A POBEPINGS/054573

conposition according to clai4h 1 or 2 wherein the

silica sol has been nodified with 8-1 8 wt % of one or

nore silane conpounds. 5 . A coating conposition

according to any one of the preceding clains wherein

at least 60 wt % of the silane conpounds present in the

si | i S¥0£MbOi moksuatib of ati leket 6th whereinirvaepregents the total of

colloidal si]Jic arti.cles. 6 . A coating conposition
acco?%?ﬁ@%@f %ﬁ@a&%ora'f’mt'ﬂ@&pr ecedi ng cl ai ms wherein
the silica sol is additionally nodified with alum na.

7 . A coating conposition according to any one of the
fr ecAadcogfing aompogiteameiagccottingitbi aay swie wbdhei poeoedirty claims
one of nore silane coppounds has aSi 2/ MO nol e_rati.
of - athetea ing coloiiah 81en AN 5ria an i e rgpgfiegrwit one or
al kaldord’fighe E‘BHHPQD’HBQ (b 'aﬂrhgverg%? pﬁ‘lj]tfc‘i’é‘mdPﬂe er between 3 and
conposition according to any one the precedi ng
claip@nwherein the colloidal silica particles in the
silica sol nodified with one or nore sil ane conpounds
have an average particle dianmeter between 3 and 22 nm

. ' L >cor.di t e :
%'r ec@d?ﬁ%ﬁdgquwgneia%e?he @itﬁaﬁrgy cdg]ﬁegéwun@gi g%ﬁbn‘% claims
epoxyhereie the sitdnescdrapeound ipanl egoxy-functidnabsitan@gcompound.
conposition according to any one of the preceding
clains further conprising up to 30 wt % of an organic

si R, 2. SOl cont.ent  of fil ' -
B neRdt EBeeichy ek E AT 8 nd ol B, b B claims
one firtheheopi@Raty 0p tol 30 WB%hevamdrgamit! resint base@oaeth® solids
to 11. 12 . process for the preparation of a coating

conpeitenbel thedmdiongingocamponreidsof cl ai ms 1- 8,
conprising the steps of (i) adding at |east one
pre-hydrol ysed silane conpound to a silica sol with a

h &t eAOEodtfHg Wehfhdsitih @csidimdaoheGHEDIPBE Preteding claims
colloidal silica surface per hour to forma

si | ahavingdi bl énd the range @& 11and (ii) adding zinc
and/or zinc alloy and optionally other conponents to
the silane-nodified silica sol. 13 . Metal substrate

gf??glﬁ\‘;&i)r#géﬁ‘s_ ?olr‘i%t britDafBrOst bi htRGCEBAbOSIIER RBYrfRG to any
one of claims 1-8, comprising the steps of
(i) adding at least one pre-hydrolysed silane compound to a silica sol
with a rate of not more than 20 silane molecules per nm? colloidal
silica surface per hour to form a silane-modified silica sol, and
(i) adding zinc and/or zinc alloy and optionally other components to the

silane-modified silica sol.

13. Metal substrate coated with a coating composition according to any one of

claims 1-11.



